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量高の陀時興世を!
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フィデリティと収置とのバランスのとれたPCR!;:lil

Platinum' Taq High Fidelity 
Elongase' Enzyme Mix 

Elongase' En勾m占Mix ハーも jO4so:oio 100反応分

門atinum'Taq DNA Polymerase High Fidelity 11304・011 100 units 

問題のあるテンフレートのPCRIこは

PCRx Enhancer System 

PCRx Enhancer System 11495-017 250反応分

最高の酵素で完全長cDNAを!

SuperScript™ 11 RT 
ThermoScript™ RT 

SuperScript了M"RT 18064-014 10，000 units 

ThermoScript'M RT 12236-014 25反応分

単一のRNA;標本かS護教のメッセージを検出するには
寵れた諜軟性のあるツーステップR下PCRを!

SuperScript'" First-Strand Synthesis 11904-018 50反応分
System for RT-PCR 

ThermoScript'M RT-PCR System 11146-057 
plus Platinum' Taq DNA Polymerase 

ThermoScript'M RT-PCR System 11146-040 
plus Platinum' Taq DNA Polymerase High Fidelity 

多く(J)試轄を鯖単iこ櫨聾する1;:lil
高感麗なワンステップR下PCRを!

SuperScript'M One-Step RT-PCR System 10928-034 
with Platinum' Taq DNA Polymerase 

25反応分

100反応分

25反応分

SuperScript'M One-Step RT-PCR System 11922-010 25反応分
for Long Templates 

製造元

Invitrogen Corporation 
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各製品の性能、特長等を記載しております。
当社ホームページからもダウンロードできます。

==} http://www.invitrogen.co.jp 

高性能定量鮪pCRlm伊 CRIこは
Platinum⑧ Quantitative PCR 

Platinum⑨ Quantitative R下 PCR

Platinum' Quantitative RTωPCR 11731-015 100反応分
ThermoScript'M One-Step System 

Platinum" Quantitative PCR 11730ー017 100反応分
SuperMix-UDG 

RO実Referenc号Dy空ーョー 12雪23-012 500μl 

http://www.invitrogen.com 
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会場へのアクセス

北大付属植物園

-新千歳空港 札幌

・連絡パス

新千歳空港一札幌約90分 (820円)

・鉄 道

新千歳空港一札幌 JR快速エアポート 約40分 (1，040円)

各方面から航空機での新千歳空港までの所要時間

東京(約90分)

大阪(約105分)

名古屋(約95分)

仙台(約75分)

広島(約110分)

福岡(約130分)

沖縄(約180分)

.かでる2.7(A・E-F会場)
JR札幌駅から徒歩約7分

.ホテル札幌ガーデンパレス (8・C・D会場)
JR札幌駅から徒歩約8分

地下鉄大通駅から徒歩約5分
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学会場案内

-かでる2.7 1階【A会場，展示会場，総合受付，大会本部〕

-ホテル札幌ガーデンパレス 2階 (8会場， C会場.D会場】

直亙事記 匝亙毒自 直亘亙

スライド置付

ホワイエ

ー，加受付
仁三三士三コ二コ
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-かでる2圃7 4階【E会場〕

社会福粧関係団体事務室

• • • • 圃 • • 

E会場ポスター配置園

田
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-かでる2.7 8階【F会場}

• • 圃

特別会議室

園田

F会場ポスター配置図

ポスター受付
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学会への参加受付

1圃参加者の皆様ヘ

神経化学 Vol.41 (No.3)， 2002 

・参加登録をお済ませの方へ

学会当日は大会事務局からお送り致しました参加登録証(名札)を必ずご持参くださ t~ 0、ま

た会期中は名札を胸にお付けくださいますようお願い申し上げます。万一お忘れになられた場

合には総合受付までお申し出ください。公開シンポジウムを除き、名札のない方の入場はお断

り致します。

-当日参加登録される方へ

受付はかでる2.7の1階受付において午前8時30分より開始します。お渡しした名札を胸にお付

けのうえご入場ください。参加費は以下の通りです。学生の方はその旨お申し出くださ t) 0 お

渡しする名札には学生であることを明記させていただきます。

当日受付参加費

会 員

非会員

学生会員

学生非会員

懇親会

.非会員の方へ

11，000円

12，000円

4，000円(学生証をご提示くださLミ)

4，000円(学生証をご提示くださp)

8，000円

本学会の筆頭発表者は本学会会員に限らせていただいております。非会員の筆頭発表者(代

表発表者)は速やかに正会員としての入会手続きをお取りください。詳細は下記日本学会事務

センターにお問い合わせください。「神経化学」誌のプログラム号(本誌)、抄録集は正会員の

方のみ送付されます。ただし参加登録を既にお済ませの非会員の方へも、プログラム号だけは

札幌大会事務局から直接送らせていただきます。抄録集は学会当日、総合受付でも販売いたし

ますので、ご希望の方はお買い求めください (6，000円)。

〒113-8622

東京都文京区本駒込5-16-9

(財)日本学会事務センタ一

日本神経化学会事務局

TEL:03・5814-5810 FAX:03-5814-5825 

ホームページ http://wwwsoc.nii.ac.jp/jsn/ 

.取得単位について

本学会への参加は、日本神経学会、日本小児神経学会、および日本良導絡自律神経学会の認

定医研修単位の対象となります。詳細はそれぞれの学会に直接ご照会ください。
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2圃お知らせ

・会場の入場について

会場は午前8時30分にならないと入場できません。ご注意ください。

.クローク

会期中は、かでる2.7内にクロークを設ける予定ですが、スペースに限りがございます。出来

るだけホテル等のクロークをご利用いただくようお願い致します。

-呼び出し、伝言

放送での参加者のお呼び出し、お電話等の取り次ぎは一切いたしません。かでる2.7 1階ロビ

ーに伝言板を設置しておりますのでご利用ください。

-宿泊・交通・観光案内

かでる2.7の1階ロビーに近畿日本ツーリストの案内デスクを設置します。また会期前のお問い

合わせは下記までお願いします。

近畿日本ツーリスト株式会社札幌駅前支庖

「第45回日本神経化学会札幌大会」デスク

干06()..0807

札幌市北区北7条西4丁目新北海道ビルヂング11階

電話:011-716-5522 FAX: 011-716-5503 

担当:山下恵二

-学会本部

会期中は、かでる2.7の1階の大ホールの楽屋を本部に致します。連絡先等の詳細は第45回日本

神経化学会(札幌)ホームページにてお知らせいたします。ホームページにてご確認ください。

URL: http://www.hokudai.ac.jp/pharma/yakuri/45]SN.htm 

.懇親会

大会2日日 (18日)の19:00よりホテル札幌ガーデンパレスB会場にて行いますので，是非ご参

加ください(参加費:8，000円)

165 
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講演発表要領

工会場

A、B、C、D各会場において同時進行で行われます。

2.発表・討論、進行
1)各演者の発表・討論の時聞はプログラムに記載されていますので、時間厳守でお願いいたし

ます。

2)進行は座長の責任において行ってください。シンポジウム終了時聞を厳守願います。

3)演者は講演開始10分前までに、次演者席にお着きください。

4)座長はご担当のシンポジウムの開始15分前までに、各シンポジウム会場の受付までお越しく

ださい。

5)討論者は、あらかじめ会場内の討論用マイクの前でお待ちください。

6)討論においては、簡潔にご発言ください。

7) ミニシンポジウムの講演時聞は発表13分、討論5分です。時間の厳守をお願P致します。

3置発表機材

1)シンポジウムでは、 4.および5.に記載の発表機材をご使用いただけます。ご使用にあたっては、

4.および5.の各項にある使用上の注意をよくお読みください。ミニシンポジウムに関しては

時閣の関係卜スライド発表でのみ行ってください。

2)スクリーンは1面です。スライド並写や複数の機材による並写はできません。

4圃スライド映写機

1)スライドは35mm判とします。

2)紙マウントのスライドは避け、できる限りプラスチックマウントのスライドをご用意ください。

3)スライド枚数に制限はありません(ただし、予定の発表時間はお守りくださLミ)0

4)同じスライドを重複して使用される場合は、必要枚数分をご用意ください。

5)スライド映写機の操作は演者の口頭の指示により係員が行います。

5.液品プロジェクター (PC)
1)パソコンは演者が持参してください。

2) ミニDサブ15pinの出力端子が、本体またはアダプターにあることが必要です。

3)ソフトウエアは rpowerPointJの使用を強く推奨いたします。 rpowerPointJ以外のソフトウ

エアをご使用の方は、予め準備事務局(E-mai1:45jsn@pharm.hokudai.ac必，cw@c-work.co.jp， 

tel. 011-706-3247， fa.x. 011-706-4987)にご相談くださt¥0 

4)パソコン持参ではなく、 MO，CD-Rなどでご持参予定の方は予め準備事務局にご相談くださ

Lミ。

5)パソコンからの映写ができることを、実際にお使いになる会場で、事前にご確認くださるよ

うお願いいたします。午前の講演予定の方は講演前あるいは前日等、午後のシンポジウムの

方は当日のポスター発表討論時間等、いずれもスタッフを配置していますので、会場にお越

しいただき試写をお願いいたします。

6)プロジェクタ一、パソコンなどの不具合により映写不能となる事態も予想されますので、講演

の主旨を聴衆に伝えることができる程度に、パ、ソクアップのスライドを必ずご用意くださPn

7)パソコンの操作は演者が演台で行うことになります。
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6園スライド等の受付および返却
1)スライド等は講演開始叩分前までに各会場の受付にご提出ください。スライド等引換証をお

渡しします。

2) スライドをご使用の場合は、ご自分で所定のスライドホルダーにスライドを入れ、試写によ

り確認の上、ご提出くださL、0
3)講演終了後は速やかに、各会場受付にてスライド等をお受け取りください。引換証と突換に

返却いたします。

7.司会者、座長の方ヘ
1)担当される各セッション開始20分前までには各会場入りし、次座長席にお着きください。

2)時間厳守に留意していただき運営してください。

3) シンポジウムおよびミニシンポジウムでは最後に必ずまとめの時聞をとって、フロアーを交

えて討論を行ってくださp。
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ポスター発表(一般演題)要領

1.会場

ポスター発表は、 E会場(かでる2.7，4F大会議室)およびF会場(かでる2.7，8F 820研修室)

にて行われます。

2圃発表要領

1)右図のように、縦20cmX横100cmのサイズ

に演題、著者名、所属を和英文にて記入した

ものをご用意ください。

2)発表内容は右図発表スペース(縦160cmX横

120cm)に収まるようにしてください。

3)パネル番号は大会事務局にて用意します。

4)展示内容については英語により行うことを推

奨します。

5)演題番号で示される会場、発表目、パネル番

号に従って、下記の掲示時間の問、ポスター

を掲示してくださLミ。

6)プッシュピンはポスター受付でお受け取りく

ださい。のり、セロハンテープ等は使用しな

いでくださLミ。

7)掲示時聞が終了しましたら、ポスターは各自

で撤去してくださL、。撤去されなかった掲示

物は大会本部にて処分しますのでご了承くだ

さP。

3.掲示時間
7月17日(水) 9: 00-17 : 00 

7月18日(木) 9: 00-17 : 00 

120cm-----

I I山|演題名著者名所属

180cm 

発表スペース

m
 

仇

I
l
l
1
1
1
l
v

ro 
ー

4圃討論

1)発表者の方には、ポスター受付でリボンをお渡しいたしますので、討論の際には胸につけて、

各ポスターパネルの前で参加者の質疑に応じてくださL、
2)討論は、演顕番号の奇数・偶数で2つのグループに分け、 2毛主替制で行いますハ下記の討論時

聞には発表者はポスターの前で緯機してくださPO

7月17日(水) 演題番号奇数

演題番号偶数

演題番号奇数

演題番号偶数

7月18日(木)

11 : 30-12 : 10 

13: 10-13 : 50 

11 : 30-12 : 10 

13: 10-13 : 50 
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4F &8F 

E，F会場(ポスター)

言す

ポスター掲示

論(奇数番号)

論(偶数番号)

討

ホテル札幌ガーデンパレス 2F

D会場

奨励賞選考

シンポジウム

座長:池中一裕

B会場

ミニシンポジウム MSl
「細胞形態および運動の
制御と神経系形成j

座長:福嶋伸之
五嶋良郎
田代朋子

かでる2.7
1F 

A会場

招、講演IL・1
本間研一
座長:辻省次

9:00 

11 :00 
11・30
11 :45 

12:10 

nunU 

G--
q
H
3
 

4
E
8
4
.

，
 

10:00 

シンポジウム 83
「神経機能分子の構造的
理解」

シンポジウム 82
fPET' MRIを用いたヒト
脳機能イメージング:現

状と展望」
座長:定藤規弘

シンポジウム 81
「中枢神経系再生のストラ

テジ-J

14:00 
14:30 

座長:御子柴克彦
P. R. Dunkley 

]戸。。

ポスター撤去
座長:芳賀達也座長:岡野栄之

座長:武田雅俊

西川徹

市民公開シンポジウム08
「心と行動を分子で読むJ

17:00 

20:00 
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|第2日目 7月18日(木) 日程表 | 
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E，F会場(ポスター)

討

論(奇数番号)

論(偶数番号)

ポスター掲示

討

D会場

シンポジウム S4
「脳の器官培養系の技術と

応用を探るJ
座長:田中正彦
坂口卓也

ホテル札幌ガーデンパレス 2F

C会場

ミニシンポジウム MS4
「神経変性疾患」

座長:柳津勝彦
遠山正購

B会場

かでる2.7
1F 

A会場

特別講演PL-l
贋川健隆
座長:三木直正

9:00 

nunu 
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10:00 

11J23 

シンポジウム S8
「グリア細胞の機能と病態
:神経疾患の治療に向けて」

シンポジウム S7
「チ口シンリン酸化による
シナプス機能の制御j

シンポジウム S6
「脳神経系細胞系譜決定と
その可塑的変化の分子メカ

ニズム」
座長:池中一裕

14:00 

14:30 

15:00 

16:00 

ポスター撤去

座長:下漬俊，北村佳久，
馬場広子

座長:武井延之

高橋正身

.6. = 親懇

シンポジウムS5
「協調的分子配置による
シナプスの機能発現」
座長:阿部輝雄
自尾智明

17:00 

18:30 

19:00 

20:30 



判
官
冊
目
川
4
R
4
N

ゆi白目 7月19町会) 白程表 l 

かでる2.7
1F 

ホテル札幌ガーデンパレス 2F

D会場

シンポジウム Sl1
「神経・内分泌系と免疫系
聞におけるクロストークJ
座長:川島紘一郎
大熊康修

C会場

シンポジウム S10
「プロテオグリカンによる

神経機能調節機構J
座長:前田信明
大平敦彦

シンポジウム S9
fmRNA制御と神経疾患」

座長:今泉和則
塩見春彦

B会場A会場

招待講演 IL・3
西本紙台
座長東田陽博

9:00 

10:00 

11 :00 
11 :30 
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学会からのお知らせ 1 

1.総会
日時 :7月18日(木 11: 45・13: 00 

会場 :A会場(かでる2.7 大ホール)

平成14年度総会議題(案)

1.理事長報告

2.庶務報告

3.出版・広報報告

4.プログラム編成報告

5.委員会報告

6.平成14年度奨励賞選考結果報告

7.平成13年度決算の件

同 監査報告

8.会費改定の件

9.平成15年度予算の件

10.評議員選任の件

11.名誉会員推薦の件

12.理事改選の件

13.次期大会の件

14.その他

2.評議員会
日時:7月17日(水 11: 45・13: 00 

会場 :A会場(かでる2.7 大ホール)

評議員会議題(案)

「日本神経化学会の国際化および学会のあり方についてJ
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Plenary Lectures 

July 18 (Thu.) 9 : 00 -10 : 00 Room A 

Chairperson : Naomasa Miki (Osaka Univ. Grad. Sch. Med.) 

PL・.1 Neuronal function and intracellular transport: gene， structure， dynamics， function and 
diseases of kinesin supertamily motor proteins， KIFs. 

Nobutaka Hirokawa 

(University ofTokyo， Graduate School of Medicine) 

July 18 (Thu.) 10: 00 -11 : 00 Room A 

Chairperson : Shinichi Kohsaka (Natl圃 Inst.Neurosci.) 

PL-2 Molecular basis of apoptosis: Bcl-2 family proteins as a life-or-death switch 

Yoshihide Tsujimoto 

(Osaka University Medica1 School， Dept. of Post-Genomics & Diseases， CREST of ]ST) 

July 18 (Thu圃)14 : 00 -15 : 00 Room A 

Chairperson : Yasuyuki Nomura (Hokkaido Univ.， Grad. Sch. Pharm. Sci.) 

PL・3 Synaptic plasticity regulated by stargazin and PSD・.95

David S. Bredt 
(Department of Physiology， University of Califomia at San Francisco) 

July 18 (Thu.) 15: 00 -16: 00 Room A 

Chairperson : Eishichi Miyamoto (Kumamoto Univ. Sch. Med圃)

Pl・-4 Tyrosine hydroxylase phosphorylation 

Peter R. Dunkley 

(School of Biomedical Sciences， Faculty of Health，百leUniversity of Newcastle) 
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Invited Lectures 

July 17 (Wed.) 9: 00 -10: 00 Room A 

Chairperson : Shoji Tsuji (Niigata Univ圃 BrainRes. Insc.) 

IL-1 Molecular mechanism and hierarchical structure of circadian clock 

Ken-ichi Honma 

(Hokkaido University Graduate School of Medicine， Department of Physiology) 

July 17 (Wed.) 10: 00 -11 : 00 Room A 

Chairperson : Akemichi Baba (Osaka Univ圃 Grad.Sch. Pharmaceutical Sci.) 

Il-2 Molecular and neural mechanisms of eyeblink conditioning studied with mutant mice 

Yutaka Kirin。
(Laboratory of N eurobiophysics， School of Pharmaceutical Sciences， The University of 

Tokyo) 

July 19 (Fri.) 9: 00 -10: 00 Room A 

Chairperson : Haruhiro Higashida (Kanazawa Univ. Grad. Sch. Med. Sci.) 

Il-3 Regulation of nucleocytoplasmic transpo同andcell proliferation by Ran GTPase圃

Takeharu Nishimoto 

(Depar加lentof Molecular Biology， Graduate School of Medica1 science， Kyushu University) 

July 19 (Fri.) 10: 00 -11 : 00 Room A 

Chairperson: Yoshiaki Komiya (Gunma Univ冒 FacultyMed.) 

Il-4 Bulk protein degradation開 Moleculardissection of autophagy聞

Yoshinori Ohsumi 

(Nationa1 Institute for Basic Biology) 
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Jul主17(Wed.) 14 : 00 -1 7 : 00 RoomA 

2002 ISN Symposium 

Molecular Basis of Neuronal Signaling 

Chairpersons : Katsuhiko Mikoshiba (Univ. Tokyo， Japan) 
Peter R. Dunkley (Univ. Newcastle， Australia) 

ISN・1 AMPA receptor trafficking during plasticity 

Robe同Malinow

(Cold Spring Harbor Laboratory， USA) 

ISN・2 Molecular genetics 01 the synapse formation and function 

Masayoshi Mishina 

(Department of Molecular N eurobiology and Pharmacology， Graduate School of Medicine， 

University ofTokyo) 

ISN-3 Cdk5: A new player at the neuromuscular synapse 

Nancy Y.lp 

(Department of Biochemistry， Molecular Neuroscience Center， and Biotechnology 

Research Institute， Hong Kong University of Science and Technology， China) 

ISN・4 Structure， regulation and function of PKB/Akt-圃apleiotropic protein kinase involved in 

multiple signaling pathways 

Brian A聞 Hemmings

(Friedrich Miescher-Institute， Switzer1and) 

ISN-5 Excitatory amino acid transporters: New insights into structure， function and regulation 

Susan G. Amara 
(Vollum Institute and Howard Hughes Medical Institute， uregon Hea1th & Science 

University， USA) 
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July 17 (Wed.) 1 7 : 00 -20 : 00 RoomA 

Open Symposium 

Reading Human Brain and Behavior on Molecular Level 

Chairpersons : Masatoshi Takeda (Osaka Univ圃 Grad.Sch圃 Med.)

Toru Nishikawa (Tokyo Med. Dent. Univ. Grad. Sch.) 

05-1 How important model animals are in research for psychiatric disorders! 

o Keiji Wada1， Yuko Santo-Yamada1， Etsuko Wada1，2， Hiroshi Maeno1， Kazuyuki 

Yamada1.3 

(1Natl. Inst. Neurosci. NCNP， 2JSPS， 3BSI，悶KEN)

05-2 Mental and behavioral activities in relation to brain signal transduction 

。foshikazuSaito 
(Dept. Neuropsychiatry， Sapporo Med. Univ. Sch. Med.) 

05・3 PET imaging on developmental disorder and learning formation 

oYasuyoshi Watanabe 

(Dept. Physiology， Osaka City Univ. Grad. Sch. Med.) 

05・4 How do genes and environment generate human behaviors? The perspectives of 

evolutionary and developmental biology 

OShigenobu Kanba 

(Dept. Neuropsychiatry， Yamanashi Med. Univ.) 

05-5 A novel pharmacological approach to the molecular basis of schizophrenia 

OToru Nishikawa1， Yasushi Kajii1，2， Shin-ichiro Muraoka1， Asami Umino1， Yasukazu 

Kuroda1 

( ISection of Psychiatry and Behavioral Sci.， 2Tokyo Med. Dent. Univ. Grad. Sch.， 

Mitsubishi Pharma Co.) 

05-6 Antidepressants: New pharmacological strategies 

。fsukasaKoyama 
(Dept. Psychiatry， Hokkaido Univ. Grad. Sch. Med.) 

July 17 (Wed.) 9 : 00 -11 : 00 

Young Scientists Lectureship Award 

Chairperson : Kazuhiro Ikenaka (Natl. Inst. Physiol. Sci.) 

RoomD 
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Symposium 

July 17 (Wed.) 14 : 30 -17 : 00 RoomB 

81 Neural干Regeneration

Chairperson : Hideyuki Okano (Keio Univ圃， Sch. Med.) 

81-1 New strategies using adult neural stem cells in defined media and the absence of 

gene transfer 

。fetsuroShingo， Isao Date， Takeshi Ohmoto， Samuel Weiss 
(Dept. Neurol. Surg.， Okayama Univ. Med. Sch.， Genes Develop. Res. Group.， Univ. 

Calgary Fac. Med，) 

81-2 Recent advance in the adenovirus mediated gene transfer system for neuronal 

regeneration 

OHiroshi Kiyama， Kazuhiko Namikawa 

(Dept. Anatomy， Grad. Sch. Med.， Osaka City Univ，) 

81・3 AAV vectors and gene therapy for Parkinson's disease 

OKeiya Ozawa1， Shin-ichi Muramatsu2， Lijun Wang1•2, Kunihiko Ikeguchi2， Ken-ichi 
Fujimoto2， Takashi Okada1， Hiroaki Mizukami1， Keiji Terao3， Imaharu Nakano2 

(lDiv. Genet. Therapeut.， Ctr. Mol. Med.， Jichi Med. Sch.， 2Dpt. Neurol.， Jichi Med. Sch. ， 

3Tsukuba Primate C包，Nat. Inst. Infect. Dis，) 

81四4 Transdifferentiation of bone marrow stromal cells into neurons and 8chwann cells， 
and application to the CN8 regeneration 

OMari Dezawa 

(Dept. Anat.， Yokohama City Univ. Sch. Med，) 

81る 8trategiestoward their potential therapeutic application in to spinal cord injury model 

OHideyuki Okano 

(Dept. Physiol.， Keio Univ. Sch Med.， CREST， JST) 
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July 17 (Wed園} 14 : 30 -17 : 00 RoomC 

92 Functional neuroimaging studies with PET and MRI: 
present status and future perspective 

Chairperson : Norihiro Sadato (N剖1.inst. Physiol. Sci.) 

82-1 Cross回 modalplasticity in the deaf and blind: studies with non-invasive human 

neuroimaging techniques 

ON orihiro Sadato 

(Natl. Inst. Physiol. Sci.) 

82・・2 Quantification and Alteration of Dopamine Receptors in Living Human Brain 

αfetsuya Suhara 

(Natl. Inst. Radiol. Sci.， CREST) 

82・3 Imaging of cholinergic system of the brain 

OHiroki Namba 

(Dept. Neurosurg.， Hamamatsu Univ. SchoolofMed.l 

82回4 The application of PET imaging to clinical researches on the histaminergic neuron 

system: From neurochemical studies to drug development. 

OKazuhiko Yanai 

(Dept. Med.， Grad. Sch. Pharmacopathol. Sci.， Tohoku Univ.l 

82・5 PET imaging of neural substrates for fatigue sensation 

oYasuyoshi Watanabe 

(Dept. Physiol.， Osaka City Univ. Grad. Sch. Med.l 



神経化学 Vol.41 (No.3)， 2002 

仁 July 17 (Wed.) 14 : 30 -17 : 00 RoomD 

83 Introduction to 8tructural Biology of the Neuron 

Chairperson : Tatsuya Haga (Gakushuin Univ圃， Dept. Chem.) 

83-1 The voltage-sensitive sodium channel has a bell-shaped structure with multiple 

cavities; 8tructure revealed by single particle analysis 

OChikara Sato1， Yutaka Ueno1， Toshihiko Ogura1， Masahiko Sato2， Yoshinori FujiyoshF 

(1N.I.A.I.S.T.， 2Itoham Foods Inc.， 3Dept. Biophy.， Facl. Sci.， Kyoto Univ.) 

83・2 Conformation of a peptide bound to a G-protein coupled receptor 

OMasahiro Shirakawa 

(Grad. Sch. Integ. Sci.， Yokohama City Univ.) 

83-3 Molecular mechanism of signal transduction mediated by Grb2 

OFuyuhiko Inagaki 

(Grad. Sch. Pharmacent. Sci.， Hokkaido Univ.， CREST) 

83-4 8tructure and function of signaling proteins controlling cell adhesion and cytoskeleton 

。ToshioHakoshima 
(Nara Institute of Science and Technology/CREST) 

83る Mechanismof processive movement of monomeric KI円 Amotor revealed with 

biophysics， cryo EM and X ray crystallography圃

ONobutaka Hirokawa 

(Dept. Cell Biol. and Anat.， Grad. Sch. Med.， Univ. ofTokyo) 
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July 18σhu.) 9 : 00 -11 : 30 RoomD 

84 Technology-based advances in applications of 
organotypic cultures from the central nervous 
system 

Chairpersons : Masahiko Tanaka (Fujita Health Univ胴， Inst. Comprehesive) 
Takuya Sakaguchi (Shionogi Co.， Ltd.， Discovery Res圃 lab.)

84-1 Aspects and applications of organotypic brain slice cultures 

U'fakuya Sakaguchi 

(Development. Res. Lab.， Shionogi & Co.， Ltd.) 

84・2 Development of hippocampal mossy fibers in organotypic cocultures 

OYuji Ikegaya， Norio Matsuki 

(Lab. Chem. Pharmacol.， Grad. Sch. Pharmaceut. Sci.， Univ. Tokyo) 

84-3 Activity-dependent branch formation of cortical axons: A morphological and 

electrophysiological study using organotypic slice cultures 

ONobuhiko Yamamoto， Naofumi Uesaka， Satoshi Hirai， Soichiro Ohnami 

(Lab. Neurosci.， Grad. Sch. Frontier Biosci.， Osaka Univ.) 

84-4 Analysis of neuron-glia interaction involved in the dendritic morphogenesis of 

cerebellar Purkinje cells using an organotypic slice culture system 

OMasahiko Tanaka 

(Div. Cell Bio1.， Inst. Comprehens. Med. Sci.， Fujita Hlth. Univ.) 

84-5 The role of Pax6 in the mammalian olfactory bulb development 

。TadashiNomura， Noriko Osumi 
(Dep. Dev. Neurobiol.， Tohoku. Univ. Grad. Sch. Med.) 
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「 July18 (Thu.) 16 : 00 -1 8 : 30 RoomA 

55 Expression of synaptic functions by cooperative 
molecular localization 

Chairpersons : Teruo Abe (Niigata Univ. Brain Res. Inst.) 

Tomoaki Shirao (Gunma Univ. Sch個 Med.)

S5-1 A Possible mechanism for attaching synaptic vesicles to microtubules 

。TeruoAbe
(Dept. Cell. Neurobiol.， Brain Res. Inst.， Niigata Univ.) 

S5-2 Diversity of Ca2+channel subtypes in presynaptic terminals 

OHiromu Yawo 

(Dept. Develop. Biol. Neurosci.， Tohoku Univ. Grad. Sch. Life Sci.， CREST， JST) 

S5・3 Synaptic targeting of PSD scaffold proteins containing leucine-zipper motifs; PSD・

Zip45 and PSD四Zip70

OKenji Sobue， Daijiro Konno， Shinichi Usui， Kei Hori， Hisato Maruoka 

(Dept. Neuroscience (D13)， Osaka Univ. Grad. Sch. Med.) 

S5-4 Differential dynamic behavior of postsynaptic density proteins and its regulation by 

neuronal activity 

OShigeo Okabe 

(Dept. Cell Biol.， Grad. Sch. Med.， Tokyo Medical and Dental Univ.) 

S5・5 Role of drebrin in signal transmission within the dendritc spine 

。TomoakiShirao， Satoshi Tanaka， Hiroyuki Yamazaki， Yuko Sekino 
(Dept. Neurobiol. & Behav.， Gunma Univ. Sch. Med.) 
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July 18σhu.) 14 : 30 -17 : 00 RoomB 

86 Molecular mechanism underlying neural cell 
lineage determination and its plastic changes 

Chairperson : Kazuhiro Ikenaka (Natl. Inst. Physiol. Sci.) 

86-1 Molecular control of neural stem cell fate 

OMasato Nakafuku. Motoshi Nagao 

(Dept. Neurobiol.， Grad. Sch. Med.， Univ. Tokyo) 

86圃2 Neurogenin 1 as a positive bHしHregulator of neuronal differentiation 

So-Yeon Kim1， Yong-Soo Yoon1， Yong-Jin Jeon1， Mi-Young Jung1， Seong-Soo Kim1， 

Jiwon阻m1，Seung-Up阻m2.Young-Don Lee1 • OHaeyoung Suh-Kim1•2 

(1Dept. Anat.， Ajou Univ.， Sch. Med.. 2BDRC，勾ouUniv.， Sch. Med.) 

86-3 Cell開externalcues and cell聞intrinsicprograms regulating lineage-determination in the 

developing brain. 

。retsuyaTaga， Takumi Takizawa. Kinichi Nakashima 
(Dept. Cell Fate Modulation， Inst. Mol. Embryol. Genet.， Kumamoto Univ.) 

86・4 Molecular mechanisms underlying oligodendrocyte development 

。retsushiKagawa， Kazuhiro Ikenaka 
(Neuralinfo. Lab.， Natl. Inst. Physiol. Sci.) 

86る Geneticdissection of differentiation and outgrowth of the cranial motor and sensory 

neurons in zebrafish 

OHitoshi Okamoto 

(Lab. Dev. Gene Reg.， BSI， RIKEN， CREST， JST) 
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「 July18 (Thu.) 14 : 30 -1 7 : 00 RoomC 

97 Regulation of synaptic functions by protein tyrosine 
phosphorylation 

Chairpersons : Nobuyuki Takei (Niigata Univ.， Brain Res. Inst.) 
Masami Takahashi (Kitasato Univ. Sch. Med.) 

S7-1 Function and regulation of the Src family tyrosine kinases 

OMasato Okada 

(Dept. Oncogene Res吋 Res.Inst. Microbial Dis.， Osaka Univ.) 

S7・2 Regulatory roles of protein tyrosine phosphatases in Ca2+-dependent neurotransmitter 

release from neuronal cells. 

OMakoto Itakura1， Saori Yamamori1 • Hiroshi OhnishF， Masami Takahashp.3 

(1Dept. Biochem. Sch. Med.，阻tasatoUniv.. 2Biosignal Research Center Inst. Molecular 

and Cellular Regulation， Gunma Univ.， 3CREST， JST) 

S7・3 Modulation of the NMDA receptor by a protein tyrosine kinase and PSD-95 

OMakoto Inui 

(Dept. Pharmacol.， Yamaguchi Univ. Sch. Med.) 

S7 -4 Positive and negative regulations of synaptic function by receptor tyrosine kinases圃

ONobuyuki Takei， Hisaaki Namba， Mako Narisawa-Saito， Tadasato Nagano， Hiroyuki 

Nawa 

(Dept. Mol. Neurobiol.， Brain Res. Inst.， Niigata Univ.) 

S7・5 Roles of tyrosine kinase subfamily ErbB receptor on synapses 

OMiwako Ozaki， Tsutomu Hashikawa 

(l.ab. Neural Archi.， BSI， RIKEN) 
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July 18σhu.) 14 : 30 -1 7 : 00 RoomD 

88 Glial function and neurodegeneration: Possible 
therapeutic targets of neurodegenerative disorders 

Chairpersons : Shun Shimohama (Kyoto Univ. Grad. Sch Med.) 

Yoshihisa Kitamura (Kyoto Pharmaceutical Univ.) 

Hiroko Baba 作okyoUniv圃 Pharmacy)

58-1 Glia in development， function， degeneration and regeneration of the nervous system 

OShun Shimohama 

(Dept. Neurol.， Grad. Sch. Med.， Kyoto Univ.) 

58-2 Unique responses of astrocytes to Alzheimer's amyloid s protein 
OKazuho Abe. Miwa Misawa 

(Dept. Pharmacol.， Sch. Pharm.， Hoshi Univ.) 

58同3 Regulation of amyloid-s clearance in microglia 
OYoshihisa Kitamura， ]un-ichi Kakimura， T北ashiTaniguchi 

(Dept. Neurobiol.， Kyoto Pharm. Univ.) 

58・4 Therapeutic application of glia-neuron interaction on neurodegeneration 

OKeiji Wada1， Takayuki Harada1， Chikako Harada1， Yu・LaiWang1， Mami N oda2 ， 

Hitoshi Osaka1•3 

(1Dept. Degene. Neurol. Dis.， Natl. Inst. Neurosci. NCNP， 2Lab. Pathophysiol. Grad. 

Sch. Pharm. Sci.， Kyushu Univ.， 3PRESTO， ]ST) 

58-5 Reg family; new members of neuron-5chwann cell mediator during nerve regneration冒

OKazuhiko Namikawa， Munehisa Fukushima， Koichi Murakami， Hiroshi Kiyama 

(Dept. Anatomy， Osaka City Univ.， Grad. Sch. Med.) 

58・6 Changes ofaxonal protein organization under abnormal myelin conditions 

OHiroko Baba 

(Dept. Mol. Neurobiol.， Tokyo Univ. Pharm. Life Sci.) 
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July 19 (Fri.) 9 : 00 -11 : 30 RoomB 

89 Disturbance of mRNA factory in neurological diseases 

Chairpersons : Kazunori Imaizumi (Nara Inst. Sci. Technology) 
Haruhiko Shiomi (Univ. Tokushima Inst. Genome Res.) 

59-1 A circadian output in Drosophila mediated by fragile X mental retardation gene 

Shunsuke Ben Inoue1， Masami Shimoda2， Izumi NishinokubP， Mikiko Chihara Siomi1 ， 
Norio Ishida3，4，5， oHaruhiko Shiomi1 

(1Inst. Genome Res.， Univ. Tokushima， 2Nat. Inst. Agrobiol. Sci.， 3Clock Cell Biol.， Nat. 

Inst. AIST.， 4Dept. Biomole. Engineering.， Tokyo Inst. Tech.， 5Cent. Interdis. Res.) 

59圃2 The mutations in the neural sex-determinant gene fruitless in Drosophila enhances 

male-to田malecourtship 

ODaisuke Yamamoto 

(Sch. Human Sci.， Waseda Univ.) 

59・3 Ribosomal protein L38 is essential for early embryogenesis and neural tube formation 

of mice 

uToshihiko Shiroishi 

(Mammalian Genet. Lab.， Genet. Strains Res. Center， Natl. Inst. Genet.) 

59-4 The RNA-binding protein causes aberrant splicing of presenilirト2pre-mRNA in 

sporadic Alzheimer's disease 

。TaiichiKatayama1，3， Takayuki Manabe1，3， Shinsuke Matsuzakp，3， Kazunori Imaizumj2，3， 
Masaya Tohyama1，3 

(1Dept. Anat. Neurosci.， Osaka Univ. Grad. Sch. Med.， 2Div. Structural Cell Biol.， Nara 

Inst. Sci. Tech. (NAIST) ， 3CREST JST) 

59帽5 Aberrant mRNA splicing in neurodegenerative disorders 

OKazunori Imaizumi 

(Div. Structura1 Cel1 Biol.， Nara Inst. Sci.&Tech. (NAIST)) 
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July 19 (Fri.) 9 : 00 -11 : 30 RoomC 

S 1 0 Proteoglycans and Neural Function 

Chairpersons : Nobuaki Maeda (Tokyo Metropolitan Inst.， Neuroscience) 

Oohira Atsuhiko (Aichi Pref園 Colony)

510-1 Expression and possible function of versican/Bral1 complex at the nodes of Ranvier in 

the CN5 

Ofoshital王aOohashi

(Dept. Mol. Biol.&Biochem.， Grad. Sch. Med. Dent.， Okayama Univ.) 

510剛2 5ignal transduction of PTP c and morphogenesis of Purkinje cells 
ONobuaki Maeda1， Masahiko Tanaka2 

(1Dept. Dev. Neurosci.， Tokyo. Metro. Inst. Neurosci.， 2Inst. Compre. Med. Sci.， Fujita 

Health Univ.) 

510回3 5ignal Transduction of Phosphacan via TAG-1/Lyn in Lipid Rafts 

OKohji Kasahara， Yutaka Sanai 

(Tokyo Metro.， Inst.， Med.， Sci.) 

510・4 5tructure and expression pattern of neuroglycan C， a brain-specific transmembrane 
chondroitin sulfate proteoglycan， in the developing brain 

oSachikoAono， YoshihitoTokita， Shinobu Yamauchi， TakuyaShuo， Atsuhiko Oohira 

(Dept. Perinato1.， Inst. Dev. Res.， Aichi Human Service Ctr.) 

510圃5 5pecific heparan sulfate structures involved in retinal axon targeting 

o Atsushi Irie 

(Dep. Biochem. Cell Res.， Tokyo Metropolitan Inst. Med. Sci.) 
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July 19 (Fri.) 9 : 00 -11 : 30 RoomD 

S 1 1 Neurohumoral-Immune Crosstalk 

Chairperson : Kouichirou Kawashima (Kyoritsu College Pharmacy) 

Yasunobu Okuma (Hokkaido Univ.， Grad. Sch. Pharm圃Sci圃)

S11-1 Brain cytokine expression mediated by the vagus nerve and leptin 

oYasunobu Okuma， Toru Hosoi， Yasuyuki Nomura 

(Dept. Pharmaco1.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

S11-2 Functional regulation of primary afferent neurons by interleukin-1 s 
ONorimitsu Morioka1， Atsuko Inoue2， Yoshihiro Nakata2 

(1Dept. Dental Pharmacol.， Grad. Sch. Biomed. Sci.， Hiroshima Univ.， 2Dept. Pharmacol.， 

Grad. Sch. Biomed. Sci.， Hiroshima Univ.) 

S11・3 Mechanism by which endogenous glucocorticoid controls Iymphocyte trafficking 

ORyoichi Nagatomi 

(Dept. Med. Sci. Sports & Exerc.， Tohoku Univ. Grad. Sch. Med.) 

S11-4 Presence and involvement of non-neuronal Iymphoid cholinergic system in regulation 

of immune function 

。TakeshiFujii， Koichiro Kawashima 
(Dept. Pharmaco1.， Kyoritsu Co1. Pharmacy) 

S11-5 The effects of nicotine on Th1ITh2 balance in murine model of both Th1・andTh2・

mediated inflammatory bowel disease 

OYuhji Murata1， Jugoh ltoh2 

(1Dept. Gastroentero1.， Aomori Gen. Hosp.， 2First Dept. Int. Med.， Hirosaki Univ.) 
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Mini Symposium 

July 17 (Wed.) 9:00・11:30 RoomB 

MS 1 From Cell Morphology and Polarity to Neural Morphogenesis 

Chairpersons : Nobuyuki Fukushima (Hokkaidou Univ園 Grad.Sch圃 Med)

Yoshio Goshima (Yokohama City Univ. Sch. Med.) 

Tomoko Tashiro (Aoyama-gakuin Univ.) 

MS1-1 Reelin signaling and Cdk5 in the control of neuronal positioning 

(P02-E-68)αfoshio Ohshima1， Masaharu Ogawa2， Katsuhiko Mikoshiba1 

(lLab. for Developmental Neurobiol.， 2Lab. for Cell Culture Development， BSI， RIKEN) 
MS1・2 CRMP・2and axon formation 

(P02・F・32)oYuko Fukata， Kozo Kaibuchi 

(Dept. Cell Pharmacol. Grad. Sch. Med.， Nagoya Univ.) 
MS1・3 Dynamic morphological changes of migrating neurons during the cortical development 

(P02平田29)oHidenori Tabata1， Kazunori Nakajima1•2 

(lDept. Mol. Neurobiol.， Inst. DNA Med.， Jike Univ. Sch. Med.， 2PRESTO，βf) 
MS1-4 Lysophospolipid signaling in the regulation of neuronal morphology and motility 

(P02・E-4ηONobu刊 kiFukushima 

(Dept. Biochem. Grad. Sch. Med.， Hokkaido Univ.) 
MS1・5 A role of semaphorin in newronal network formation in cerebral cortex 

(P02・E・46)oYoshio Goshima， Yukio Sasaki 

(Dept. Pharmacol. Yokohama City Univ. Sch. of Med.) 
MS1必 Theroles of WAVEs in filopodia formation at NG1 08 growth cones 

(P02-E-45) OShigeaki Miyamoto1， Moωhiro NozumP， Hiroyuki Nakagawa1， Hiroaki Miki2， Tadaomi Takenawa2 

(1Dept. Biochem. Eng.， Kyushu Inst. Tech.， 2Dept. Biochem.， Inst. Med. Sci.， Univ. ofTokyo) 
MS1・7 Neurite outgrowth effects of withanolide A， withanoside IV and withanoside VI in A 13 25・35
(P02・F圃27)induced atrophy of neurites 

。fomoharuKuboyama， Chihiro Tohda， Katsuko Komatsu 
(Res. C仕.Ethnomed.， Inst. ofNatural Med.， Toyama Med. & Pharm. Univ.) 

MS1-8 Expression of tau isoforms containing exon2 and 3 during synaptogenesis加 vivoand加 vitro

(P02-下28)oChikara Kitamura， Yuta Wakayama， Masaki Masuno， Miyuki Noro， Tomoko Tashiro 

(Dept. Biochemis同T，Coll. Science and Engineering， Aoyama-gakuin Univ.) 

July 17 (Wed圃) 9:00・10:15 RoomC 

MS2 Neuronal Cell Death 

Chairpersons : Akio Wanaka (Nara Med. Univ.) 

Hiroshi Kiyama (Osaka City Univ圃， Sch圃 Med.)

MS2-1 Transcription factors induced in cultured cortical neurons by beta amyloid peptide 

(P01・F・30)oYoko Uchida， Fujiya Gomi 

(Dept. Neuropathol.， TMIG) 

MS2-2 Activity-dependent expression of alivin 1 and its involvement in the survival of cerebellar granule 

(P01・F・32)neurons 

。fomioOno1久 NaokoSuzuki1， Yoshiaki Kikkawa2， Hiromichi Yonekawa2， Seiichi Kawashima1 
(1Dept. Mol. Biol.， Tokyo Metro. Inst. Med. Sci.， 2Dept. Lab. Animal Sci.， To防oMe仕o.Inst. Med. Sci.) 
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MS2・3 Induction of differential responses in neurons and astrocytes by A s protein and non-A s 
(POトF-4) component (NAC) of Alzheimer's disease amyloid through generation of reactive oxygen species 

and activation of NF-K B 

OSeigo Tanaka， Masanori Takehashi， Kunihiro Ueda 

(Lab. Mol. Clin. Chem.， Instit. Chem. Res.， Kyoto Univ.) 

MS2-4 Niemann-Pick C1 deficiency reduces the levels of cholesterol in detergent insoluble， low-density 
(P01平圃2) membrane domains leading to activation of MAP kinase pathway and increased phosphorylation of 

tau 

仁

ONaoya Sawamura1，2， Jian-Sheng Gong1，' Ta-Yuan Chang3， Katsuhiko Yanagisawa1， M法otoMichikawa1 

(1Dept. Dementia Res.， NILS， 2JSPS， 3Dept. Biochemistrγ. Dartrnouth Med. Sch.) 

July 17 (Wed.) 10:15・11:30

MS3 Neurotrophic Factor 

Chairpersons: Ken Takamatsu (Toho Univ. Sch聞 Med.)

Shoei Furukawa (Gifu Pharm. Univ.) 

RoomC 

MS3-1 Mechanisms of riluzole-induced brain-derived neurotrophic factor synthesis in the rat hippocampus 

(P02平-14)oRitsuko Katohδemba， Kanefusa Kato 

(Inst. Dev. Res. Aichi Human Service Center) 
MS3-2 bFGF evokes a rapid glutamate release through activation of the MAPK pathway in cultured 

(P02平副15)cortical neurons. 

OTadahiro Numakawa1，2久 DaisakuYokomaku1久 KazuyukiKiyosue2， Naoki AdachP， Tomoya 

Matsumoto1久 YumikoNumakawa1人 TakahisaTaguchF， Hiroshi Hatanaka1， Masashi Yamada1 

(1Div. Protein Biosynthesis， Inst. Protein Res.， Osaka Univ.， 2Neuronics RG. Div. Human Life Tech. 
Natl. Inst. Advanced Industria1 Sci. Tech. (AIS1)， 3a JSPS Postdoctoral Fel1ow) 

MS3・3 Change of the expression of glial cellline-derived neurotrophic factor (GDN円inthe rat sciatic 

(P02・F・16)nerve after its transection 

OYoshihisa Yamada1， Atsumi Nitta2， Katsuji Shimizul， Shoei Furukawa2 

(1Dept. of Orthop. Surg.，Gifu Univ. Sch. Med.， 2Lab. of Mol. biol.， G泊1Pharm. Univ.) 
MS3-4 Interactions between necdin and E2F1 in terrninal differentiation and survival of sensory neurons 

(P02・F開2) oRisa Takazaki， Taichi Uetsuki， Hideo Taniura， Kazuaki Yosikawa 

(Div. Regulation ofMacromolecular Functions Inst. Protein Res. Osaka Univ.) 

July 18 (Thu.) 9:00・11:30 RoomB 

MS4 Neurodegenerative Diseases 

Chairpersons: Katsuhiko Yanagisawa (Natl. Inst. Longevity Sci.) 
Masaya Tohyama (Osaka Univ. Grad圃 Sch圃 Med.)

MS4-1 Behavioral abnormality in tail suspension test in MPTP-treated mice model of Parkinson's 

(P01・F・20)disease 

OAtsushi Mori1，2， Masami Nakai1， Yasuhide Mitsumoto1， Tets吋iMoriizumF 

(1Second Institute of New Drug Discovery， Otsuka Ph訂百1aceuticalCo.， Ltd.， 22nd Dep. of Anatomy， 

Shinshu University School of Medicine) 
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MS4・2 Role of oxidative protein in neuronal cell death of Parkinson's disease. 

(P01・F・16)oWakako Maruyama1， Masayo Shamoto-Nagaj1， Masashi Tanal王a2，Makoto Naoi3 

(1Lab. Biochem. Metabol. Dept. Basic Gerontol. NILS， 2Gifu Intemational Biotechnol.， 3Dept. Brain 
Sci. Instit. Appl. Biochem.) 

MS4-3 Mechanism of neuroprotection by propargylamines 

(P01・F-17)oM紘otoNaoi1， W泌総oMaruy創na2，Yukihiro Aka03， Hong Yi3， Yoshihide Tsujimot04 

(1 Dept. Brain Sci. Instit. Appl. Biochem.， 2Lab. Biochem. Metabol. Dept. Basic Gerontol. NILS， 3G泊1

IntemationaI Biotechnol.， 4Lab. Mol. Genetics and CREST of.TST， Osaka Univ. Grad. Sch. Med.) 
MS4・4 Activation of CREB聞dependenttranscription system suppresses expanded polyglutamine 

(P01平・28)induced cytotoxicity. 

OMitsuteru Shimohata， Takayoshi Shimohata， Shuichi Igarashi， Satoshi Naruse， Shoji Tsuji 

(Dept.NeuroI， Brain Res. Ins， Niigata Univ，) 
MS4-5 Functional analysis of the putative transcription factors for the human Huntington's disease gene 

(P01・F-19)oKazunori Tanaka1•2, Junko Shouguchi-Miyata2， Natsuki Miyamoto1， Joh-E Ikeda1•2 

(1S0R訂，Japan Science and Technology Corporation OS1J， 2Dept. Mol. Neurosci.， Inst. Med. Sci.， 
Tokai Univ. Sch. Med.) 

MS4・6 ALS2 gene accounting for amyotrophic lateral sclerosis 2 encodes multi guanine exchanging 

(P01・F・18)抱ctor(GE町domainsacting for small GTPases 
。)Joh-EIkeda， Asako Otomo， Ryota Kunita， Eri Yoshida， Shinji Hadano， Hitoshi Osuga 
(SORST/JST， Dept. Mol. Neurosci.， Inst. Med. Sci.， Tokai Univ. Sch. Med.) 

MS4・7 Short開termmemory impairment in juvenile stroke-prone spontaneously hypertensive rats， an animal 
(P01・E-60)model of attention-deficiVhyperactivity disorder， is improved by cholinergic intervention. 

OHiroko Togashj1， Ken-ichi Ueno1， Machiko Matsumoto1， Hideya Sait02， Mitsuhiro Yoshioka1 

(1Dept. Pharmacol.， Hokkaido Univ. Grad. Sch. Med.， 2Dept. Basic Sci. Japan Red Cross Hokkaido 
CoIlege Nursing) 

MS4・8 Activation of Fo欣head廿'anscriptionfactor following transient forebrain ischemia in ge巾iIhippocampus 

(P01・F-39)OKohji Fukunaga1， Takayuki Kawano1人 YukitakaUshi02， Eishichi Miyamoto1 

(1Dept. Pharmacol. Kumamoto Univ. Sch. Med， 2Dept. NeurosurgeryKumamoto Univ. Sch. Med) 

July 18σhu.) 9:00・10:15 RoomC 

MS5 Neurotransmitters 

Chairpersons: Kounosuke Kumakura (Sophia Univ.， Life Sci. Inst.) 
Masahiko Nomura (Saitama Med. Sch.) 

MS5-1 Characterization of D-serine-regulated genes in rat cerebral cortex 

(P01・E-33)ONaoki Yamamoto1， Hideto Tsuchida1， Asami Umino1， Dai Shimazu1•2, Shinichiro Sakuraj1.2， Go 
Taniguchj1人 ToruNishikawa1，2 

(1Dept. MentaI Disorder Res.， Natl. Inst. Neurosci.， NCNP， 2Section of Psychiatry and Behavioral 
Sci.， Tokyo Med. Dent. Univ. Grad. Sch.) 

MS5・2 Biochemical properties and partial purification of pChAT， a novel splice variant of choline 
(P01圃E・34)acetyltransferase. 

。'Jean-PierreBelIier， Yoshinari Aimi， Masami Park， Tadashi Hisano， Petra Minnasch， Akinori 
Matsuo， Osamu Yasuhara， Ikuo Tooyama， Hiroshi Kimura 

(Mol. Neurosci. Res. Center， Shiga Univ. Med. Sci.) 

MS5・3 Behavioral and neurochemical changes by repetitive transcranial magnetic stimulation: focused 

(P01・E・42)on anxiolytic properties during exposure to the elevated plus-maze test 

OManabu Kanno1， Machiko Matsumot02， Hiroko Togashi2， Mitsuhiro Yoshioka2， Yukio Mano1 

(1Dept. Rehabi1itation Med. Grad. Sch. Med.， Hokkaido Univ.， 2Dept. Pharmacol. Grad. Sch. Med.， 

Hokkaido Univ.) 



神経化学 Vol.41 (No.3)， 2002 

MS5・4 Stimulation of phospholipase A2 activity by anandamide in PC12 cells 

(P01・E-41)OAkiyoshi Someya， Syunji Horie， Toshihiko Murayama 

(Lab. Chem. Pharmacol.， Grad. Sch. Pharm. Sci.， Chiba Univ.) 

July 18σhu.) 10:15・11:30 RoomC 

MS6 Signal Transduction 

Chairpersons : Toshihiko Murayama (Chiba Univ圃， Faculty Pharmaceutical Sci.) 

Shigeto Yamawaki (Hiroshima Univ. Faculty Med.) 

MS6-1 Neurospheres isolated from hippocampus of adult mice 

(P01-E・2) UTomoya Kitayama， Masanori Yoneyama， Yukio Yoneda 

(Dept. Mol. Pharmacol.， kan翻 waUniv. Facul. Pharm. Sci.) 

MS6・2 Functional characterization of gabapentin transport and its interaction with voltage-gated Ca2+ 

(P01-E-1) channel in human primarily cultured astrocytes 

OTakuya Fujita1， Satoru Yamanaka1， Kenji Shinomiya1， Miyuki Wada1， Miyuki FukuP， Akira 

Yamamoto1， Michiko Oka2 

(lDept. Biochem. Pharmacol.， Kyoto Pharmaceutical Univ.， 2Nippon Shinyaku Co.， Ltd.) 

MS6・3 M5 muscarinic receptors mediate the vasodilator actions of acetylcholine in cerebral arterioles 

(P01圃E・4) and arteries. 

oYamada Masahisa1， Noguchi Takanori2， Lamping G Kathryn3， Duttaroy Alokesh4， Zhang Weilie4; 

Faraci M Frank3， Ogawa Masaharu1， Wess Jugen4 

(1Lab. Cell Culture Develop.， RIKEN Brain Sci. Inst.， 2Lab. Behavioral Genetics， RIKEN Brain Sci. 
Inst.， 3Dept. Inter・nalMed. Pharmacol.， Cardiovascular Center， Univ. Iowa， 4Lab. Bioorganic Chem.， 
Nat1. Inst. Diabetes and Digestive and Kidney Diseases) 

MS6・4 A novel human HRD1 involved in ER-associated degradation is induced by unfolded protein 

(P02・E-26)response and protects from ER stress-induced cell death via its ubiquitin ligase activity 

OMasayuki Kaneko， Masataro Ishiguro， Y osh泊lmiNiinuma， Yasuyuki Nomura 

(Dept. Pharmacol.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 
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Poster 

Receptors and Transporters 

P01-E-1 Functional characterization of gabapentin transport and its interaction with voltage-

(MS6-2) gated Ca2+ channel in human primarily cultured astrocytes 

U'fakuya Fujita1， Satoru Yamanaka1， Kenji Shinomiya1， Miyuki Wada1， Miyuki Fukui1， 

Akira Yamamoto1， Michiko Oka2 

(1Dept. Biochem. Pharmacol.， Kyoto Pharmaceutical Univ.， 2Nippon Shinyaku Co.， Ltd.) 

P01開E聞2 Neurospheres isolated from hippocampus of adult mice 

(MS6-1) U'fomoya阻tayama，Masanori Yoneyama， Yukio Yoneda 

(Dept. Mol. Pharmacol.， KanazawaUniv. Facul. Pharm. Sci.) 

P01幽E-3 Functional expression of GABAs receptors in cultured calvarial osteoblasts 

oSayumi Fujimori， Eiichi Hinoi， Yukio Yoneda 

(Dept. Mol. Pharmacol.， Kanazawa Univ. Pharm. Sci.) 

P01・E・4 M5 muscarinic receptors mediate the vasodilator actions of acetylcholine in cerebral 

(MS6・3) arterioles and arteries. 

oYamada Masahisa1， Noguchi Takanori2， Lamping G Kathryn3， Duttaroy Alokesh4， 

Zhang Weilie4， Faraci M Frank3， Ogawa Masaharu1， Wess Jugen4 

(1Lab. Cell Culture Develop.， RIKEN Brain Sci. Inst.， 2Lab. Behaviora1 Genet.， RIKEN 

Brain Sci. Inst.， 3Dept. Internal Med. Pharmacol.， Cardiovascular Cent.， Univ. Iowa， 

4Lab. Bioorganic Chem.， Natl. Inst. Diabetes and Digestive and Kidney Diseases) 

P01-E-5 Expression pattern of oncostatin M receptor s in the murine central nervous system 
OShinobu Tamura1， Yoshihiro Morikawa1， Minoru Tanaka2， Atsushi Miyajima2， Emiko 

Senba1 

(1Dept. Anat. & Neurobiol.， Wakayama Med. Sch.， 2Lab. Cell. Biosyn.， Inst. Mol. Cell. 

Biosci.， Tokyo Univ.) 

P01・E圃6 Involvement of mitochondria in Ca2+ response to ATP in PC12 cells 

Kouji Maruyama， Toshio Ohta， OShigeo Ito 

(Lab. Pharmacol.， Grad. Sch. Vet. Med.， Hokkaido Univ.) 

P01・E・7 Comparison of the effects of PSD・95and MALS・2on the channel activity of the 

NR1/NR2B-subtype NMDA receptor 

OTakashi Iwamotol，2， Yasue Yamada1， Takamasa Oda1， Yoshifumi Watanabe2， Kenji 

Sobue3， Makoto InuP 

(1Dept. Pharmacol. Sch. Med.，Yamaguchi Univ.， 2Dept. Neuropsychiat. Sch. Med.， 

Yamaguchi Univ.， 3Dept. Neurochem. & Neuropharmacol. Grad. Sch.， Med.， Osaka Univ.) 
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P01・E・8 Accumulation of rH]L-serine iin rat brain synaptosomal fractions 

OTakeshi Takarada， V1adimir]. Balcar， Katsuhiro Baba， Akiko Takamoto， Yukio 

Yoneda 

(Dept. Mol. Pharmacol.， Kanazawa Univ. Pharm. Sci.) 

P01・E・9 Functional heteromeric NMDA receptors expressed in cultured rat calvarial osteoblasts 

OYukio Yoneda， Eiichi Hinoi， Sa:戸lmiFujimori 

(Dept. Mol. pharmacol.， Kanazawa Univ. Pharm. Sci.) 

P01・E・10Functional metabotropic glutamate recetor group m subtype expressed in primary 
culures of rat calvarial osteoblasts 

OMaki Inoue， Eiichi Hinoi， Sayumi Fujimori， Akihiro Takemori， Yukio Yoneda 

(Dept. Mol. Pharmacol.， Kanazawa Univ. Pharm. Sci.) 

P01園E-l1Regulation of dopamine D2-receptor mediated endocytosis by endophilin・3in the 

olfactory glomeruli. 

OHiroko Sugiura1， Ken Iwata2， Masato Matsuoka3， Masao Norita3， Takashi Yamauchi4， 

Masumi Ichikawa5， Tatsuya Haga2， Kanato Yamagata1 

(1Dept. Neuropharm.， Tokyo Metropol. Inst. Neurosci.， 2Inst. Biomolecul. Sci.， Facul. 

Sci.， Gakushuin Univ.， 3Neurobiol. & Anat.， Niigata Univ. Grad. Sch. Med. & Den.， 

4Dept. Biochem.， Grad. Sch. Pharm.， Tokushima Univ.， 5Dept. Develop. Morphol.， Tokyo 

Metropol. Inst. Neurosci.) 

POトE・12Expression of dominant negative isoform of rat norepinephrine transpo同er

OShigeo Kitayama1， Kei Kumagai2， Katsuya Morita2， Toshihiro Dohi2 
( lDept. Dent. Pharmacol.， Okayama Univ. Grad. Sch. Med. Dent.， 2Dept. Dent. 

Pharmacol.， Hiroshima Univ. Grad. Sch. Biomed. Sci.) 

POl・E・13Effects of atypicai antipsychotics on 5・HT1Areceptor同mediatedr5S]GTPγS binding in 

native brain membranes 

OYuji Odagaki， Toshio Yamauchi 

(Dept. Neuro-psychiat.， Saitama Med. Sch.) 

P01田E・14Delphilin: a novel PDZ protein that synaptically colocalizes and interacts with 

glutamate receptor /) 2 

OSusumu Kawamotol， Yohei Miyagj2， Tetsuji Yamashita1， Masahiro Fukaya3， Tomoko 

Sonoda1， Toshiaki Okuno4， Kazuyuki Yamada3， Masahiko Watanabe3， Kenji Okuda1， 

Masayoshi Mishina4 

( lYokohama City Univ.， 2Kanagawa Cancer Center， 3Hokkaido Univ.， 4Univ. 

Tokyo/CREST) 

P01・E・15Molecular cloning of human p40BBP and its distribution in human brain 

。TokikoHama， Yukiko Honda 
(Mitsubishi Kagaku Inst. of Life Sci.) 
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P01困E・16Expression of ASCT2 neutral amino acid transporter in cultured astrocytes and 

neurons 

OShigeki Furuya1， Yoko Shinoda1， Syogo Endo2， Thomas Launey2， Kazuyuki Yoshida1，3， 

Masahiko Watanabe4， Jyunya Mitoma5， Yoshio HirabayashP 

(1Neuronal Circuit Mech. Res. G.，阻KENBSI， 2Lab. for Memory and Learning，阻KEN

BSI， 3United Grad. Sch. Agri. Sci吋 TokyoUniv. Agri. Tech.， 4Dept. Anatomy. Hokkaido 

Univ. Med. Sch.， 5Glycobiology Program，τbe Burnham Inst.) 

P01・E-17Expression of dopamine transpo同erin striatal astrocytes of parkinsonian rats 

OMasato Asanuma， Ikuko Miyazaki， Youichirou Higashi， Norio Ogawa 

(Dept. Brain Sci.， Grad. Sch. Med. & Dent.， Okayama Univ.) 

P01・E・18Differential regulation of aquaporin 5 and 9 expression in astrocytes by protein kinase A 

OKazuya Sobue1， Naoki Yam創noto2，Masaaki Inagaki1， Hiroaki ltho1， Yoshihito F吋ita1，

Hirotada Katsuya1， Kiyofumi AsaF 

(lDept. Anesthesiol. Med. Crisis Management， Nagoya City Univ. Grad. Sch. Med. Sci.， 

2Dept. Mol. Neurobiol.， Nagoya City Univ. Grad. Sch. Med. Sci.) 

P01・E・19Dopamine-uptaking property of astrocytes via dopamine transporter 

OIkuko Miyazaki， Masato Asanuma， Youichirou Higashi， N orio Ogawa 

(Dept. Brain Sci.， Grad. Sch. Med. & Dent.， Okayama Univ.) 

P01・E・20Critical regions for inositol 1 ，4，5・trisphosphatereceptor gating 

o Keiko Uchida1，2，3， Hiroshi MiyauchP， Teiichi Furuichi4， Takayuki Michikawa1.5， 

Katsuhiko Mikoshiba1幻

(1Dept. Basic Med. Sci.， Div. Mol. Neurobiol.， Inst. Med. Sci.， Univ. Tokyo， 2Lab. Dev. 

Neurobiol.， BSI， RlKEN， 3Dept. Pediatrics， KEIO Univ. Sch. Med.， 4Lab. Mol. 

Neurogenesis， BSI，阻KEN，5Calcium Oscillation Project， ICORP， JST) 

P01 ・E・・21Conformational changes in inositol 1 ，4，5-trisphosphate receptor regulated by calcium 

OKozo Hamada1， Katsuhiko Mikoshiba1，2，3 

(1Lab. Dev. Neurobiol.， BSI， RlKEN， 2Div. Mol. Neurobiol.， Inst. Med. Sci.， Tokyo Univ.， 

3ICORP， JST) 

P01・E幽22Agonist-specific translocation of I.l -opioid receptor and protein kinase C in living cells 

OAkira Yoshida1， Makoto Inoue1， Naoaki Saito2， Hiroshi Ueda1 

(lDept. Mol. Pharmacol. Nagasaki Uni. Sch. Pharmac. Sci.， 2Lab. Mol. Pharmacol. 

Biosignal Res. Cent.， Kobe Univ.) 

P01・E・23Tissue expression and identification of coding single nucleotide polymorphisms 

(cSNP) in human T2R receptors. 

。rakashiUeda1， Shinya Ugawa1， Yusuke Ishida2， Yasuhiro Shibata1， Shingo MurakamF， 
Shoichi Shimada1 

(1Dept. Mol. Morphol. Grad. Sch. Med. Sci.， Nagoya City Univ.， 2Dept. Otolaryngol.， 

Nagoya City Univ.) 
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P01・E・24Developmental expression pa枕ernof TROY in mouse central nervous system 

。romokoHisaoka1， Yoshihiro Morikawa1， Toshio Kitamura2， Emiko Senba1 
(1Dept. Anat. & Neurobiol.， Wakayama Med. Sch.， 2Div. Cel1. Thera.， Advan. Clin. Res. 

Cent.， Inst. Med. Sci.， Tokyo Univ.) 

P01・E-25Identification and characterization of molecules that interact with melanin-

concentrating hormone (MCH) receptor 1 

OYumiko Saito， Yuuki Kawamura， Mitsue Tetsuka， Li Yue， Kei Maruyama 

(Dept. Pharmacol. Saitama Med. Sch.) 

P01・E-26Coupling with ADP-ribosyl cyclase of group 111 metabotropic glutamate receptors in 

retina 

OHaruhiro Higashida1， Xiao心angChen1， Jia-Sheng Zhang1， Mami Noda2， Naoto Hoshil， 

Minako HashiP， Shigeru Yokoyama1 

(1Depart. Biophys. Kanazawa Univ Grad. Sch. Med.， 2Depart. Pathophysiol. Kyushu 

Univ. Grad. Sch. Pharm. Sci.) 

P01-E-27 Hippocampal α2A -adrenergic receptors are involved in methamphetamine-induced 

ambulatory activity in mouse 

OMasahiro Nishio， Yasunari Kanda， Katsushige Mizuno， Yasuhiro Wawanabe 

(Dept. Pharmacol.， National Defense Med. Co1.) 

P01 ・・E・28Regulation of P2X receptor by ubiquitin C-terminal hydrolase L 1 

OMami Noda1， Yoshiko KanahorF， Aki Shimada1， Shunsuke Aoki2.4， Yu・Lai¥九Tang2，

Hitoshi Osaka2，3， Keiji Wada2 

(1Lab. Pathophysiol. Grad. Sch. Pharm. Sic. Kyushu Univ.， 2Dept. Degene. Neurol. Dis.， 

Natl. Inst. Neurosci.， NCNP， 3PRESTO， JST， 4JSPS) 

P01・E・29protein kinase C regulates aquaporin expression in astrocytes 

ONaoki Yamamoto1， Kazuya Sobue2， Yoko KawaP， Yutaka Miura1， Hirotada Katsuya2， 

Kiyofumi AsaP 

(1Dept. Mol. Neurobiol.， Nagoya City Univ. Grad. Sch. Med. Sci.， 2Anesthesiol. Med. 

Crisis Management， Nagoya City Univ. Grad. Sch. Med. Sci.， 3Nagoya City Univ. Sch. 

Nursing) 

P01・E-30cyclic AMP-induced up-regulation of Na+-dependent vitamin C transporter in C6 

glioma 

OSatoru Yamanaka1， Kohei Mori1， Akira Yamanaka1， Michiko Oka2， Takuya Fujita1 

(1Dept. Biochem. Pharmacol.， Kyoto Pharmaceutical Univ.， 2Nippon Shinyaku Co.， Ltd.) 

P01・E・31Functional characterization of MPP+ uptake mediated by norepinephrine transporter in 

PC-12 cells 

OKenji Shinomiya， Satoru Yamanaka， Akira Yamamoto， Takuya Fujita 

(Dept. Biochem. Pharmacol.， Kyoto Pharmaceut. Univ.) 
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P01・E-32Intracellular dynamics of IP3 receptor as revealed by tagging with GFP 

OYoko TateishP. Mitsuharu HattorP. Tomohiro Nakayama1•2. Takeshi Nakamura4. 
Hiroko BannaP.3. Miwako IwaF. Keiko Uchida1•5. Takayuki Michikawa1.4. Takafumi 
Inoue1，4. Katsuhiko Mikoshiba1，3，4 

(1Div. Molecular Neurosccience， Inst. Med. Sci.， Univ. To防0.，2Dept. Pedi政 ics，Tokyo 

Women's Med. Univ.， 3Lab. Dev. Neurosci.， BSI，阻KEN，4Calcium Oscillation project， 

ICORP， JST. 5Dept. Pediatrics， Keio Univ. Sch. Med.) 

Neurotransmitters and Modulators 
(Function， Release， Uptake and Metabolism) 

P01・石田33Characterization of D・serineィ'egulatedgenes in rat cerebral cortex 

(MS5-1) oNaoki Yamamoto1， Hideto Tsuchida1， Asami Umino1， Dai Shimazu1•2, Shinichiro 

Sakurai1.2. Go Taniguchp，2， Toru Nishikawa1，2 

(1Dept. Mental Disorder Res.， Natl. Inst. Neurosci.， NCNP， 2Sec. Psychiatry Behavioral 

Sci.， Tokyo Med. Dent. Univ. Grad. Sch.) 

P01・E・34Biochemical properties and partial purification of pChAT， a novel splice variant of 
(MS5-2) choline acetyltransferase. 

。'Jean-PierreBellier， Yoshinari Aimi， Masami Park， Tadashi Hisano， Petra Minnasch， 
Akinori Matsuo， Osamu Yasuhara， Ikuo Tooyama， Hiroshi Kimura 

(Mol. Neurosci. Res. Cent.， Shiga Univ. Med. Sci.) 

P01・E・35Suppressive effects of trihexyphenidyl on methamphetamine-induced dopamine 

release in the nucleus accumbens: Relevance to pharmacotherapy 

OKazuaki Shimosato1， Satoru Watanabe1， Shigeo Kitayama2 

(1Dept. Pharmacol.， Kawasaki Med. Sch.， 2Dept. Dent. Pharmacol.， Okayama Univ. Grad. 

Sch. Med. Dentist.) 

P01園E・36Serotonergic signaling inhibits hyperalgesia induced by spinal cord damage 

OHideki Horiuchi， Tadanori Ogata， Tadao Morino， Haruyasu Yamamoto 

(Dept.O吋lop.Surg.，Ehime Univ) 

P01回E-37Nicotine inhibits ERE binding via MAPK cascade in the hippocampus. 

OShozo KITO， Akiko S. SHINGO 

(Hyogo Univ. Sch. Health Sci.) 

P01・E・38Functional interaction between GABAergic and DAergic system through the 

corticostriatal pathways 

OMachiko Matsumoto1， Hiroko Togashi1， Manabu Kanno2， Satoshi OhashP， Ken-ichi 

Ueno1， Mitsuhiro Yoshioka1 

( lDept. Pharmacol.， Hokkaido Univ. Grad. Sch. Med.， 2Dept. Rehabilitation Med.， 

Hokkaido Univ. Grad. Sch. Med.) 
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P01 ・E・・39Effect of different species of aluminum on glutamate-induced overexpression of PLC-o 

1 protein level in primary cultured rat cortical neurons 

oSadaki Fujimoto1， Kentaro Nishida1， Shun Shimohama2， Kazuki Nagasawa1 

(1Dept. Environ. Biochem.， Kyoto Pharm. Univ.， 2Dept. Neurol. Grad. Sch. Med.， Kyoto 

Univ.) 

P01回E開405HT・1and 5HT・3serotonin receptor subtypes regulate pain sensation in the spinal 

cord level: Normal and hyperalgesic animal model 

UJ'adanori Ogata， Hideki Horiuchi， Tadao Morino， Haruyasu Yamamoto 

(Dept. Orthopaedic Surg.， Ehime Univ. Sch. Med.) 

P01・E-41Stimulation of phospholipase A2 activity by anandamide in PC12 cells 

(MSふ4) 0 Akiyoshi Someya， Syunji Horie， Toshihiko Murayama 

(Lab. Chem. Pharmacol.， Grad. Sch. Pharm. Sci.， Chiba Univ.) 

P01圃E・428ehavioral and neurochemical changes by repetitive transcranial magnetic 

(MS5-3) stimulation: focused on anxiolytic properties during exposure to the elevated plus-

maze test 

OManabu Kanno1， Machiko Matsumoto2， Hiroko TogashF， Mitsuhiro Yoshioka2， Yukio 

Mano1 

(1Dept. Rehabilitation Med.， Grad. Sch. Med.， Hokkaido Univ.， 2Dept. Pharmacol. Grad. 

Sch. Med.， Hokkaido Univ.) 

P01・E-43The mutation of two amino acid residues of tyrosine hydroxylase dramatically 

enhances the ability of neuroendocrine AtT・20cells to synthesize しDOPA

o Akira Nakashima1， Yoko S Kaneko1， Keiji MorP， Kentaro Fujiwara2， Toshimitsu 

TSUgul， Takahiro SuzukP， Toshiharu Nagatsu3， Akira Ota1 

(lDept. Physiology， Sch. Med.， Fujita Health Univ.， 2Dept. Internal Med.， Sch. Med.， 

Fujita Health Univ.， 3Div. Mol. Genet.， Inst. Compr. Med. Sci.， Fujita Health Univ.) 

P01・E-44The expression of GTP cyclohydrolase I mRNA in murine locus coeruleus is enhanced 

by peripheral administration of lipopolysaccharide 

OYoko S. Kaneko1， Keiji Mori1， Akira Nakashima1， lkuko Nagatsu2， Akira Ota1 

(1Dept. Physiol.， Sch. Med.， Fujita Health Univ.， 2Dept. Anat.， Sch. Med.， Fujita Health 

Univ.) 

P01-E圃45The effect of ophiobolin A， a novel calmodulin antagonist， on neurotransmitter release 

from rat cerebellar granule cells and PC12 cells 

OKosuke Ando1， Yoshihisa Kudo1， Masami Takahashj2，3 

(lTokyo Univ. Pharmacy and Life Sci.， 2Dept. Biochem.， Kitasato Univ. Sch. Med.， 

3CREST jJST) 
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P01 ・・E・46Effect of peripherallipopolysaccharide administration on dopamine content in murine 

anterior olfactory nucleus 

OKeiji Morj1. Yoko S kaneko1• Akira Nakashima1. Kentaro Fujiwara2. Ikuko Nagatsu3. 

Akira Ota1 

(1Dept. Physiol.， Fujita Health Univ. Sch. Med.. 2Dept. Intemal Med.， Fujita Health Univ. 

Hospital， 3Fujita Health Univ. Sch. Med.) 

P01幽E圃47Changes in substance P and its processing enzyme activity in rat dorsal root ganglia 

following sciatic nerve ligation 

ORyoko Nakajima1， Ken Tsuchida1， Toshiyuki Chikuma2. Takeshi Kato1 

(1Grad. Sch. Int. Sci.， Yokohama City Univ.. 2Dept. Hygien. Chem.， Showa Pharm. Univ.) 

P01圃E-48Prenatal and lactational exposure of Bisphenol A to mice effects on monoaminergic 

neurons 

UToyoko Hiroi， Kazushi Okada， Takashi Yoneda. Yoshihiko Funae 

(Dept. Chem. Biol.， Osaka City Univ. Grad. Med. Sch.) 

Animal Models 

P01・E・49Functional abnormalities of the brain serotonergic system in PACAP-deficient mice 

o N orihito Shintani1， Kazuhiro Tanaka 1. Chihiro Kawaguchi1， Hitoshi Hashimoto1， 

Toshio Matsuda2， Akemichi Baba1.3 

( lDept. Mol. Neuropharmacol.， Grad. Sch. Pharm. Sci.， Osaka Univ.. 2Dept. Med. 

Pharmaco1. Grad. Sch. Pharm. Sci.， Osaka Univ.， 3Dept. Mol. Pharmacol. Grad. Sch. 

Med.， Osaka Univ.) 

P01・5・50Selective deficit of serotonin1A receptor聞mediatedregulation of cortical dopamine 

release in isolated mice 

。foshioMatsuda1， Yukio Agol. Masaki Sakaue2. Yutaka Koyama1， Akemichi Baba2 
(lLab. Med. Pharmacol.， Grad. Sch. Pharm. Sci.， Osaka Univ.. 2Lab. Mol. Neuropharmacol.， 

Grad. Sch. Pharm. Sci.， Osaka Univ.) 

Neuroendocrine System 

P01・E-51Estrogen enhances depolarization-induced glutamate release through activation of 

phosphatidylinositol 3・kinasein cultured hippocampal neurons 

ODaisaku Yokomaku1久 TadahiroNumakawa1.2.3， Yumiko Numakawa1， Naoki AdachP ， 

Tomoya Matsumoto1.2. Satoru YamagishP.3， Chika Nishio1， Takahisa TaguchF， Hiroshi 

Hatanaka1 

(1Dept. Protein Biosynthesis， Inst. Protein Research， Osaka Univ.， 2Neuronics RG， 

Special Div. Human Life Tech.， AIST， 3Research Fellowships of the J apan Society for the 
Promotion of Science) 
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POトE・52Brainstem is a possible site of leptin's action in the brain 

。ToruKawagishi， Yasunobu Okuma， Toru Hosoi， Jun Tanaka， Yasuyuki Nomura 
(Dept. Pharmaco1.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

lon Channels and Excitable Membranes 

P01・E・53Augmentation of T -type Ca2+・currentby Neuropeptide Y in NG108-15 cells 

OMasayoshi Okada， A.戸lmiHasegawa， Hiroshi Higuchi 
(Div. Pharmacol.， Grad. Sch. Med. Sci.， Niigata Univ.) 

P01・E-54Acid四sensingion channels ASIC1 a and ASIC3 are leading acid sensors expressed in 

polymodal nociceptors 

OShinya Ugawa， Takashi Ueda， Shoichi Shimada 

(Dept. Anat. II， Nagoya City Univ. Med. Sch.) 

Blood圃BrainBarrier 

P01-E圃55Transport mechanism 01 aluminum citrate across the blood圃brainbarrier 

OKazuki Nagasawa1， Shingo Itol， lkumi Tamai2， Akira TsujP， Sadaki Fujimoto1 

(1Dept. Environ. Biochem.， Kyoto Pharm. Univ.， 2Fac. Pharm. Sci.， Tokyo Univ. Sci.， 

3Fac. Pharm. Sci.， Kanazawa Univ.) 

Autonomic Nervous System 

P01・E・56Autocrine/paracrine regulation of voltage-dependent calcium channels in adrenal 

chromaffin cells 

。foshioOhta， Takahiko Kai， Shigeo Ito 
(Lab. Pharmacol.， Grad. Sch. Vet. Med.， Hokkaido Univ.) 

Neuroin百nunology

P01・E圃57Effect of central or peripheral IL・1s on hydroxyl radical and nitric oxide productions 
in the medial prefrontal cortex in conscious rats 

OYuta Ishizuka1， Yasushi Ishida1， Hiroshi Kannan2 

(1Dept. Psychiatry， Miyazaki Med. College， 2Dept. Physiology， Miyazaki Med. College) 
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Neurotoxicity 

P01 圃E・・58Disturbance of thyroid hormone-dependent synapse formation in cultured rat cortical 

neurons by environmental chemicals 

OR阻it臼sukoHosoda1.3久，Midori Kat旬O

Ma部sahi註iroKawaha訂ra1尺 YoichiroKuroda1，3 

(1Dept. Mol. Cell. Neurobiol.， TMIN， 2Dept. Clin. Pathol.， Hokkaido Inst. Public Health， 

3CREST， ]ST) 

Psychiatric Diseases 

P01・E・59Neuronal toxicity of apoptotic injury induced by the long term treatment of typical and 

atypical antipsychotics 

OWataru Ukai， Hiroki Ozawa， Hiroshi Choei， Shingo Yamada， Rie Sakai， Masato 

Konno， Masaru Tateno， Megumi Yamamoto， Toshikazu Saito 

(Dept. Neuropsychiatry， Sapporo Med. Univ.) 

P01・E・60Short-term memory impairment in juvenile stroke-prone spontaneously hypertensive 

(MS4・7) rats， an animal model of attention-deficitlhyperactivity disorder， is improved by 

cholinergic intervention固

OHiroko TogashP， Ken-ichi Ueno1， Machiko Matsumoto1， Hideya Saito2， Mitsuhiro 

Yoshioka1 

(1Dept. Pharmacol.， Hokkaido Univ. Grad. Sch. Med.， 2Dept. Basic Sci.， ]apan Red Cross 

Hokkaido College Nursing) 

P01凶E-61Eeffect of valproate on agonist-induced intracellular calcium mobilization in human 

platelets 

UTatsuyuki Akimoto， Katsuzi Suzuki， Yuki Sasaki， Ichiro Kusumi， Tukasa Koyama 

(Dept. Psychiatry.， Grad. Sch. Med.， Hokkaido Univ) 

Epilepsy 

P01-E・62Dissociative role of GABAs and GHB receptors in γ-butyrolactone induced absence 

epilepsy of developing rat brain 

OMasayuki Tanaka1， Noboru Takizawa1， Kazuhiro Mawatari2， Satoru Kato1 

(1Dept. Mol. Neurobiol.， Grad. Sch. Med， Kanazawa Univ.， 2Dept. Lab. Sci.， Fac. Med.， 

Kanazawa Univ.) 
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Cerebral Blood Flow and Metabolism 

P01・E・63Measurement of metabolic rates for glutamate and glutamine in occipitoゃarietal

lobes of human brain by non-invasive 2T 13C-magnetic resonance spectroscopy (13C-

MRS) 

OTomoyuki Kanamatsu1， Taisuke OtsukF， Kazuya Okamoto3， Hidehiro Watanabe3， 

Masaaki Umeda3， Yasuzo Tsukada1 

(1Inst. Life Sci.， Soka Univ.， 2Dept. Neurosurgery， Musashi Hospital， Natl. Center of 

N eurology & Psychiatry， 3Toshiba Med. Systems Res. & Develop. Center) 

Sleep and Biological Rhythms 

P01・E・64Sleep-promoting system triggered by prostaglandin D2 is involved in the homeostatic 

control of NREM sleep after sleep deprivation. 

OYoshihiro Urade1，2， Naomi Eguchi1.2， Yuko Kuwahata1，2， Wei-Min Qu1， Zhi-Li Huang1， 

Osamu Hayaishi1 

(lDept. Mol. Behav. Biol.， Osaka Biosci. Inst.， 2CREST，1ST) 

P01圃E胴65Prostaglandin E2 activates histaminergic system via EP4 receptor to induce 

wakefulness in rats 

o Zhi-Li Huang1， Takatoshi MochizukP， Tetsuya Okada1，2， Wei-Min Qu1， Atsushi 

YamatodanP， Yoshihiro Urade1，4， Osamu HayaishP 

(lDept. Molec. Behav. Biol.， Osaka Biosci. Inst.， 2Dept. Med. Sci. III， Sch. Health Sport， 

Osaka Univ.， 3Dept. Med. Physics， Sch. Allied Health Sci.， Osaka Univ.， 4CREST，1pn. 

Sci. Tech. Corp.) 

P01・E-66Periodic nuclear/cytoplasmic shuttling of BMAl1 in the central and peripheral clocks 

。feruyaTamaru1， Yasushi Isojima2， Ken Takamatsu1 
(1Dept. Physiol.， Toho Univ. Sch. of Med.， 22Div. Protein Metabolism， Inst. Protein Res.) 
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Dementia and Alzheimer's Disease 

P01・F-1 Effect of MK・801，an NMDA receptor antagonist， on BACE and EP24.15 in rat brain 
OMd. Mahiuddin Ahmed1， Masaru Yamamoto1， Toshiyuki Chikuma2， Takeshi Kato1 

(1Grad. Sch. Int. Sci.， Yokohama City Univ.， 2Dept. Hygien. Chem.， Showa Pharmaceut. 

Univ.) 

P01圃 F-2 Niemann-Pick C1 deficiency reduces the levels of cholesterol in detergent insoluble， 

(MS会4) low同densitymembrane domains leading to activation of MAP kinase pathway and 

increased phosphorylation of tau 

ONaoya Sawamura1，2， ]ian-Sheng Gong1， Ta-Yuan Chang3， Katsuhiko Yanagisawa1， 

Makoto Michikawa1 

(1Dept. Dementia Res.， NILS， 2]SPS， 3Dept. Biochemistry. Dartmouth Med. Sch.) 

P01聞F・3 p25 subunit， an activator 01 CDK5， induces intensive phosphorylation on 
Ser202/Thr205 residues of human tau40 in vitro. 

OMitsuko HashiguchP， Taro Saito2， Shin-ichi Hisanaga2， Toshio HashiguchP 

(1Dept. Physiol. Sch. Med.， Tokyo Med. Univ.， 2Dept. Biol. Sci. Grad. Sch. Sci.， Tokyo 

Met. Univ.) 

P01・F-4 Induction of differential responses in neurons and astrocytes by A s protein and non-
(MS2・3) A s component (NAC) 01 Alzheimer's disease amyloid through generation of reactive 

oxygen species and activation of NF-K B 

OSeigoTanaka， MasanoriTakehashi， Kunihiro Ueda 

(Lab. Mol. Clin. Chem.， Instit. Chem. Res.， Kyoto Univ.) 

P01・下5 CD36， a member of class B scavenger receptor family， serve as s -amyloid receptor 
and its expression on primary rat microglia stimulated with interleukine-4 

OKohichi Kawahara， Makoto Kajizono， Hitoshi Nakayama 

(Fac. Pharma. Sci.， Kumamoto Univ.) 

P01・F・6 A novel function of monomeric amyloid s -protein serving as an antioxidant molecule 
against metal-induced oxidative damage 

OKun Zou， ]ian-Sheng Gong， Katsuhiko Yanagisawa， Makoto Michikawa 

(Dept. Dementia Res.， Natl. Inst. Longevity Sci.) 

P01・F・7 Isoform-dependent lipid release from astrocytes prepared from human apolipoprotein 

E3・andE4・knock-inmice 

O]ian-Sheng Gong1， Mariko KobayashF， Hideki Hayashi1， Kun Zou1， Naoya Sawamura1， 

Shinobu C Fujita2， Katsuhiko Yanagisawa1， Makoto Michikawa1 

(lDept. Dementia Res.， Natl. Inst. rρngevity Sci.， 2Mitsubishi Kagaku Inst. Life Sci.) 
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P01・F-8 E行9ctof the high expression level of Rab1 A on A s generation 
o Hirohisa ShiraishP， Yuuki Kawamura2， Ryo SuzukP， Xiaorei SaP， Katsuhiko 

Yanagisawa1， Hiroto Komano1 

(1Dept. Dementia Res.， NILS， .2Dep. Pharmacol.， Saitama Med. Sch.) 

P01・F・9 Significance of glyceraldehyde-derived advanced glycation end-product (AGE幽2)in 

Alzheimer's disease 

OMasayoshi TakeuchF， Nobuyuki SasakF， Takayuki WataP， Seiji KikuchP， Sho-ichi 

Yamagishi4， Zenji Makita4， Yukihiko Kameda1 

(1Dept. Biochemistry， Hokuriku Univ.， 2Dept. Neuropsychiatry， Sapporo Med. Univ.， 

3Dept. Neurology， Hokkaido Univ. Sch. Med.， 4Dept. Medicine， Kurume Univ. Sch. Med.) 

P01圃F・10Transfected mutant presenilirト1affects intracellular trafficking in PC12D cell 

OFuyuki KametanP， Hideaki Kume1， Hiroshi Mori2 

(1Dept. Mol. Neurobiol.， Tokyo Inst. Psychiatry， 2Dept. Neurosci.， Osaka City Univ. 

Med. Sch.) 

POトF・11Analysis of the mechanism underlying Herp-mediated enhancement of the level of A s 
generation 

OXiaorei SaP， Koichi Kokame2， Hirohisa ShiraishP， Ryo SuzukP， Toshiyuki Miyata2 ， 

katsuhiko Yanagisawa1， Hiroto Komano1 

(1Dept. Dementia Res.， Natl. Inst. Forlongevity Sci.， 2Natl.Cardiovasc.Ctr.Res.Inst.) 

P01・F・12Immunohistochemical study of ubiquitin and deposition 01 s -amyloid protein in old 
dog brain 

uTatsuki Itoh， Takao Satou， Yoshiyuki Hayashi， Shigeo Hashimoto 
(Sec. Dep. Path.， Kinki Univ. Sch. Med.) 

P01・F-13The preventive effect of propentofylline on the s -amyloid-induced apoptosis in rat 
hippocampal neurons 

OYoshiki Koriyama1， Matsumi YamazakP， Kenzo Chiba1， Satoru Kato2， Tetsuro Mohri1 

(1Dept. Biodynamics， Fac. Pharm. Sci.，Hokuriku Univ， 2Dept. Mol. Neurobiol， Grad. 

Sch. Med.， Kanazawa Univ.) 

P01・F・14Therapeutic effects of Zokumei-to on spatial learning impairment and synaptic loss in 

a mouse model of Alzheimer's disease 

。rakayukiTamura， Chihiro Tohda， Katsuko Komatsu 
(Res. Center for Ethnomed.， Inst. Natural Med.， Toyama Med. & Pharm. Univ.) 

P01圃F・15Exogenous HSP90・inducedmicroglial activation and amyloid-s clearance 
OJurトichiKakimura1， Yoshihisa Kitamura1， Kazuyuki Takata1， Shun Shimohama2， 

Takashi Taniguchi1 

(1Dept. Neurobiol.， Kyoto Pharm. Univ.， 2Dept. Neurol. Grad. Sch. Med.， Kyoto Univ.) 
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Neurodegenerative Diseases 
(Parkinson's Disease and Others) 

P01-F開16Role of oxidative protein in neuronal cell death of Parkinson's disease. 

(MS4・2) oWakakoMぽuyama1，Masayo Shamoto-NagaP， Masashi Tanaka2， Makoto NaoP 

(1Lab. Biochem. Metabol.， Dept. Basic Gerontol. NILS， 2Gifu InternationaI BiotechnoI. ， 

3Dept. Brain Sci. Instit. Appl. Biochem.) 

P01胴F・17Mechanism of neuroprotection by propargylamines 

(MS4・3) oMakoto Naoi1， Wakako Maruyama2， Yukihiro Aka03， Hong YP， Yoshihide Tsujimot04 

(1Dept. Brain Sci. Instit. AppI. Biochem.， 2Lab. Biochem. MetaboI. Dept. Basic Gerontol. 

NILS， 3Gifu InternationaI Biotechnol.， 4Lab. Molecular Genetics and CREST of JST， 

Osaka Univ. Grad. Sch. Med.) 

P01開F・18ALS2 gene accounting for amyotrophic lateral sclerosis 2 encodes multi guanine 

(MS4・6) exchanging factor (GEF) domains acting for small GTPases 

。'Joh-EIkeda， Asako Otomo， Ryota Kunita， Eri Yoshida， Shinji Hadano， Hitoshi Osuga 
(SORSf/JSf， Dept. Mol. Neurosci.， Inst. Med. Sci.， Tokai Univ. Sch. Med.) 

P01・F-19Functional analysis of the putative transcription factors for the human Huntington's 

(MS4・5) disease gene 

OKazunori Tanaka1人 JunkoShouguchi-Miya句2Natsuki Miyamotol， Joh-E Ikeda1.2 

(1S0RSf， Japan Sci. Tech. Corporation aST) ， 2Dept. Mol. Neurosci.， Inst. Med. Sci.， 

Tokai Univ. Sch. Med.) 

P01・F-20Behavioral abnormality in tail suspension test in MPTP-treated mice model of 

(MS4-1) Parkinson's disease 

OAtsushi MorP.2， Masami Nakai1， Yasuhide Mitsumoto1， Tetsuji Moriizumi2 

(1Second Inst. New Drug Discovery， Otsuka Pharmaceutical Co.， Ltd.， 22nd Dep. of 

Anat.， Shinshu Univ. Sch. Med.l 

P01-F・21Effects of isatin， an endogenous MAO inhibitor， on striatal dopamine level in rats of 
Japanese encephalitis virus同inducedParkinson model 

OMasaru Minami1， Naoya Hamaue1， Mutsuko Terado1， Toru Endo1， Masahiko Hir油lji1， 

Akihiko Ogata2， Kunio Tashir02 

(1Dept. Pharmacol. Health Sci. Univo Hokkaido， 2Dept. Neurol.， Hokkaido Univ. Sch. 

Med.) 

P01-F-22 A role of MxA protein， anti-viral GTPase， in Parkinson's disease 

o Daisuke Ishibashi， Kenichi Mishima， Naoya Aoo， Hisako Furukawa， Mitsuo 

Takahashi， Michihiro Fujiwara 

(Dept. Clin. Pharmaco1.， Facult. Pharm. Sci.， Fukuoka Univ) 
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P01・F・23Identi1ication of genes that function in the ER stress using a randomized ribozyme 

library 

o Reiko Onukp，2， Y oshio Bando3.4.5， Eigo Suyama 1，6， Hiroaki Kawasakp，6， Taiichi 

Katayama3，5， Masaya Tohyama3，5， Kazunari Taira1，6 

(1AIST， 2Grad. Sch. Life and Env. Sci.， Tsukuba Univ.， 3Dept. Anat. and Neurosci.， Grad. 

Sch. Med.， Osaka Univ.， 4Dept. Anat.， Asahikawa Med. col1ege， 5CREST， JST， 6Dept. 

Chem. Biotech.， Tokyo Univ.) 

P01平・24Immunocytochemical analyses 10r subcellular localization 01 EAOH gene aprataxin 

Hidetoshi Date， Shuichi Igarashi， Yasuteru Sano， Tetsuya Takahashi， Osamu Onodera， 

OShoji Tsuji 

(Dept.Neurol.， BRI Niigata University) 

P01-F・25The analysis of aprataxin， the product of causative gene of early圃onsetataxia with 

ocular motor apraxia and hypoalbuminemia 

OYasuteru Sano1， Shuichi Igarashi1， Osamu Onodera1， Hidetoshi Date1， Mutsuo Oyake1， 

Nobuyoshi Hukuhara3， Takao Makifuchi3， Mitsunori Morimatsu4， Hitoshi Takahashi2， 

Shoji Tsujj1 

(1Dept. Neuro.， Brain， Niigata Univ.， 2Dept. Patho.， Brain， Niigata Univ.， 3Dept. Neuro.， 

Saigata Hp.， 4Dept. Neuro， Yamaguchi Univ.) 

P01・F-26The role of PKR in neurodegenerative diseases induced by ER-stresses 

OYoshio Bando1，3， Reiko Ohnuki4，6， Taiichi Katayama2，3， Shigetaka Yoshida1， Kazanari 

Taira4，5， Masaya Tohyama2，3 

(1Dept. Anat.， Asahikawa Med. col1ege， 2Dept Anat. and Neurosci.， Osaka Univ. Grad. 

Sch. Med.， 3Core Res. Evolutional Sci. Tech.， 4Gene Discovery Res. Center， AIST， 

5Dept. Chem. Biotech.， Tokyo Univ. Grad. Sch. of Engineering， 6Inst. Applied Biochem.， 

Univ. Tsukuba) 

P01・F・27Molecular mechanism in neuroprotective properties of a dopamine agonist， 

cabergoline 

Michiyo Yoshioka， Ken-ichi Tanaka， oNaoko Fujita， Ikuko Miyazaki， Masato Asanuma， 

Norio Ogawa 

(Dept. Brain Science， Okayama Univ. Grad. Sch. Med. & Dent.) 

P01 ・・F・28Activation of CREB-dependent transcription system suppresses expanded 

(MS牛4) polyglutamine induced cytotoxicity 

OMitsuteru Shimohata， Takayoshi Shimohata， Shuichi Igarashi， Satoshi N aruse， Shoji 

Tsuji 

(Dept.Neurol， Brain Res. Ins， Niigata Univ，) 
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Apoptosis 

P01・F圃29ATF3 protects neurons from JNK induced apoptosis by upregulating Hsp27 

OSaya Nakagomi1， Yasuhiro SUZUkp，2， Hiroshi Kiyama1 

( lDept. Anat. Grad. Sch. Med. Sci.， Osaka City Univ.， 2Dept Internal Medl. Med.， 

Asahikawa Medical Col1.) 

P01・F圃30Transcription factors induced in cultured cortical neurons by beta amyloid peptide 

(MS2-1) oYoko Uchida， Fujiya Gomi 

(Dept. Neuropatho1. TMIG) 

P01・F・31Temporary damage by trimethyltin in dentate granule neurons of mouse 

OHiroaki Okuda1， Norito Nishiyama1， Yasuhiro Yamamoto1， Yukio Yoneda2， Kiyokazu 

Ogita1 

(1Dept. Pharmaco1. Setsunan Univ. Fac. Pharm. Sci.， 2Dept. MoI. Pharmaco1. Kanazawa 

U niv. Fac. Pharm. Sci.) 

P01・下32Activity-dependent expression of a/ivin 1 and its involvement in the survival of 

(MS2・2) cerebellar granule neurons 

OTomio Ono1，2， Naoko Suzuki1， Yoshiaki Kikkawa2， Hiromichi Yonekawa2， Seiichi 

Kawashima1 

(1Dept. Mol. BioI.， Tokyo Metro. Inst. Med. Sci.， 2Dept. Lab. Animal Sci.， Tokyo Metro. 

Inst. Med. Sci.) 

P01・F・33Essential role of Rho/Rho・kinasesignaling pathway in target-independent survival of 

developing motor neurons 

OKenta KobayashF， Masanori Takahashi2， Kazuaki TakahashF， Hiroyuki Yaginuma3， 

Noriko OsumF， Kozo Kaibuchi4， Kazuto Kobayashil 

(1Dept. Mol Genet. Inst. Biomed. Sci.， Fukushima Medical Univ.， 2Dept. Dev Neuro. 

Grad. Sch. Med.， Tohoku Univ.， 3Dept. Anat.， Fukushima Medical Univ， 4Dept. Cell 

Pharmacol. Grad. Sch. Med.， Nagoya Univ) 

P01圃F・34Dlxin・1，a necdin/MAGE homologous protein， enhances E2F1・inducedneuronal 

apoptosis 

UTakaaki Kuwajima， Hideo Taniura， Kazuaki Yoshikawa 

(Div. Regu.Macro 

P01・F・35Nitric oxide(NO)ーinducedapoptosis is mediated by tyrosine kinase activation in PC12 

cells 

UToshifumi Yamamoto1， Kohei Yuyama1， Hideko Yamamot02 

(1Lab. MoI. Recognition. Grad. Sch. Integrated Sci.， Yokohama City Univ.， 2Dept. Mo1. 

Psychia句，To防oInst. Psychiatry) 

P01-F・・・36The involvement of conversion of the p35 Cdk5 activator to p25 in neuronal cell death 

。faroSaito， Yuichi Fujita， Akiko Asada， Shin-ichi Hisanaga 
(Dept. Bio1. Sci.， Grad. Sch. Sci.， Tokyo Metropolitan Univ.) 



神経化学 Vol.41 (No.3)， 2002 

P01・F・37Mechanism of the inhibition of oligodendrocyte apoptosis by NF-K B p50 subunit 

OMakoto Hamanoue， Ken Takamatsu 

(Dept. Physiol. Sch. Med.，Toho Univ.) 

P01・F-38Effect of caspase-3 on the primary cultured mice cortical neurons with HSV-1 

infection 

OJiawei Wang， Dexin Wang， Zijing Feng 

(Dept. Neurology， Beijing Friendship HospitaI) 

Ischemia 

P01・F圃39Activation of Forkhead transcription factor following transient forebrain ischemia in 

(MS4固め gerbil hippocampus 

OKohji Fukunaga1， Takayuki Kawano1久 YukitakaUshio2， Eishichi Miyamoto1 

(1Dept. Pharmacol.， Kumamoto Univ. Sch. Med， 2Dept. Neurosurgery， Kumamoto Univ. 

Sch. Med) 

P01・F・40Leukotriene D4 activates microglia through the CysL Tl receptor 

UTetsuya Hirabayashp.2. Takao Shimizu1 

(1Dept. Biochem. Mol. Biol.， Grad. Sch. Med.， Univ. Tokyo. 2Lab. Chem. Pharmacol.， 

Grad. Sch. Pharm. Sci.， Chiba Univ) 

P01・F・41 Inhibitory effect of 17 s -estradiol administration on some factors implicating in 
progression of neuronal apoptosis in gerbil hippocampus induce by transient 

ischemia/recirculation insult 

OKimikazu Fujita1， Toshiaki Kato1， Masamitsu YamauchF， Nobuko Yoshimoto3， Kenzo 

Shibayama1， Yutaka Nagata1， Eiichi Miyachi1 

(1Dept. Physiol. Sch. Med.， Fujita Health， Univ.， 2Aichi Gakusen Coll.， 3Nagoya Bunri 

ColI.) 

Aging 

P01幽F-42Subcellular localization of Sir2 NAD-dependent histone deacetylase homologues from 

brain 

OYoshiyuki Horio， J un Sakamoto 

(Dept. Pharmacol.， Sapporo Med. Sch.) 

P01・F-43A novel gene containing ankyrin-repeat expressed in senescence accelerated mouse 

(SAMP8) hippocampus and cerebrum 

ONaoshi Yamamura1.2， Nobuya Koike1， Yasuyuki Nomura3， Yasunobu Okuma3， Takashi 

Uehara3， Yoshiyuki Sakaki1， Tomoko Tashiro2， Chie Furihata1，2 

(1Human Genome Cent.， Insit. Med. Sci.， Univ. Tokyo， 2Sch. Sci. Eng.， Aoyama Gakuin 

Univ.， 3Dept. Pharmacol.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 
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P01・平・44Effect of Japanese herbal medicine (Toki-Shakuyaku-San) on DNA damage in aged 

rodent brain and C6 glia cell death 

OMidori Hiramatsu 

(Tohoku Univ. Community Ser可riceand Science) 

Drug Abuse and Psychopharmacology 
(Intoxication， Addiction) 

P01-F-45 Reduction of histamine-induced phosphoinositide hydrolysis in mouse frontal cortical 

slices after repeated methamphetamine treatment 

。'lunichiKitanal王a，Nobue Kitanaka， Motohiko Takemura 

(Dept. Pharmaco1.， Hyogo Co1. Med.> 

P01・F・46BDNF inhibits apoptosis induced by methamphetamine in primary cortical neurons 

through activation of Akt kinase 

OHideo Matsuzaki1， Kazuhiko Namikawa2， Hiroshi Kiyama2， Norio Mori3， Kohji Sato1 

(1Dept. Anat. and Neurosci.， Hamamatsu Univ. Sch. Med.， 2Dept. Anat.， Grad. Sch. Med.， 

Osaka City Univ.， 3Dept. Psychiatr. and Neurol.， Hamamatsu Univ. Sch. Med.> 

P01・F・47Paraquat induces long-Iasting dopaminergic neurotoxicity through the excitotoxic 

pathway 

OKazuo Matsubara1， Keiko Shimizu2， Ko・ichiOhtakP， Osamu Sait02， Hiroshi Shion02 

(1Dept. Hospital Pharmacy & Pharmacol.， 2Dept. Legal Med. Asahikawa Med. College) 
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Neuron and Glia 

OKa招zu町1巧lyukiTa北k王匂剖a瓜ta，Y oshihisa 阻tamura，Mitsuhiro Ok 回 aki，Jun-ichi Kakimura， Takashi 

Taniguchi 

(Dept. Neurobiol.， Kyoto Pharm. Univ.) 

P02・E胴2 Association of protein kinase C alpha and of p38 mitogen-activated protein kinase 

with the induction of tumor necrosis factor alpha in lipopolysaccharide司stimulated

microglia 

OKazuyuki Nakajima1，2， Yoko Tohyama1， Shinichi Kohsaka2， Tadashi Kurihara1 

(1Neurochem Div. Inst. Life Sci.， Soka Univ.， 2Dept. Neurochem. Nat1 Inst. Neurosci.) 

P02・E・3 Reciprocal localizations and functional aspects of CD9 and CD81 in the nervous 

system 

UTomoko Ishibashi1， Kazuhiro Ikellelka2， Eisuke Mekada3， Hiroko Baba1 

(1Dept. Mol. Neurology， Tokyo Univ. Pharm. Life Sci.， 2National Inst.， Physiological Sci.， 

3Res. Inst. Microbial Disease， Osaka Univ.) 

P02・E-4 ATP selectively suppresses the synthesis of the inflammatory protein， MRF・1，through 

Ca2+・influxvia P2X7 receptors in cultured microglia 

OShuuitsu Tanaka， Naoki Kaya， Tatsuro Koike 

(Div. Biol. Sci.， Grad. Sch. Sci.， Hokkaido Univ.) 

P02・E・5 Down-regulation of cholesterol metaboJism by serotonin (5Hηin rat astrocytes 

oSachiko Ueno1久 JinichiIto2， Yuko Nagayasu2， Schinji Yokoyama2 

(1Dept. Psychiatry and Cognitive-Behavioral Sci.， Nagoya City Univ. Grad. Sch. Med. Sci. ， 

2Dept. Biochem.， Cell Biol. and Metabolism， Nagoya City Univ. Grad. Sch. Med. Sci.) 

P02・E・6 Formation of floating cell aggregates from bipotential gJial cells in the presence of 

primary microglia 

ORyuuj Hisamura1人 KenjiF Tanaka1，3， Makiko KawakamP， Haruo Kashima3， Makoto 

Sawada1.4 

( lJRDTAID， ICMS， Fujita Health Univ.， 2Grad. Sch. Agri.， Nagoya Univ.， 3Dept. 

Neuropsychia. Grad. Sch. Med.， Keio Univ.， 4PRESTO， JST) 

P02・E・7 Origin of oligodendrocyte in mouse forebrain 

OEiko Nakahira1， Tetsushi Kagawa1， Mar句rnM Gulding2， Kazuhiro Ikenaka1 

(1Natl. Inst. Physiol. Sci.， 2Salk Inst，) 

P02・E・8 Expression of P2Y，2 receptors in the brain 
OYo Sasaki2， Shizuyo Honda1， Chihiro Akazawa1， Kuninobu Johkohjj1， Yasuko 

Nakamura1， Kazuhide Inoue3， Shinichi Kohsaka1 

( lDept. Neurochem.， Natl. Inst. NeuroscI.， 2Japan Sci. Tech. Corporation， 3Div. 

Pharmacol.， Natl. Inst. Health Sci.) 
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P02・E-9 The basic helix聞loop-helixfactor Olig2 is essential for development of motoneuron 

and oligodendrocyte lineages 

OHirohide Takebayashi1， Yoko Nabeshima2， Shosei Yoshida2， Osamu Chisaka3， Yo・ichi

Nabeshima2， Kazuhiro Ikenaka1 

(1Natl. Inst. Physiol. Sci.， 2Dept. Pathol.， Grad. Sch. Med.， Kyoto Univ.， 3Grad. Sch. 

Biostudies.， Kyoto Univ.) 

P02・E-10Influence of astrocyte圃inducerson glial cell development in primary cultures of 

embryonic rat cerebral hemisphere 

。TatsumiAdachp.2， Hiromi Takanaga2，3， Manabu Kunimoto2，3， Hiroaki Asou4 
(1Dept. Basic Med. Sci.， Natl. Inst. Minamata Dis.， 2Natl. Inst. Environmental Studies， 

3School Pharm. Sci.， Kitasato Univ.， 4Dept. Neurobiology， Tokyo Metropolitan Inst. 

Gerontology ) 

P02-ι11 Analysis of astrocyte lineage developmental 

oYasuhiro Ogawa1， Matthew Rasband2， Hirohide Takebayashi1， Yasuno Iwasakil， James 

Trimer2， Kazuhiro Ikenaka1 

(1Nat1. Inst. Physiological Sci.， 2SUNY Stony Brook) 

P02・E回12Control of cerebellar granule neuron precursor proliferation and differentiation 

。TakayukiOkano-Uchida， Yoshiaki Komiya， Yasuki Ishizaki 
(Dept. Mol. Cell. Neurobio1.， Gunma Univ. Sch. Med.) 

P02・E・13Microglial apoptosis induced bya low concentration of polyamine 

Katsura Takano1， oYoichi N北amura1•2 ， Yukio Yoneda1 

(1Dept. Mo1. Pharmaco1.， Kanazawa Univ. Facul. Pharm. Sci.， 2Dept. Physio1. Osaka Pref. 

Univ. Grad. Sch. Veterinmγ.Sci.) 

P02・E-14Neuroprotection against oxidative stress by microglia and astrocyte 

o Satoru Oshiro1， Chun Zhang1， Shigetaka Kitajima1， Chihiro Miyazawa3， Ken-ichi 

Kawamura3， Kazuyuki N akajima2 

(1Dept.Biochem.Genet.，Med.Res.Inst.，Tokyo Med.&Dent.Univ.， 2Dept. Neurochem.， 

Life Sci. Inst.， Soka Univ.， 3Product Develp.， TK Craft， Co.Ltd) 

P02-E・15Kainic acid induces leukemia inhibitory factor mRNA expression in the rat brain with 

different time courses between the dentate gyrus and hippocampal CA1/CA3 

subfields 

OMasabumi Minami， Keiko Maekawa， Hisashi Yamakuni， Takahiro Katayama， J unji 

Nakamura， Masamichi Satoh 

(Dept. Mo1. Pharmaco1.， Fac. Pharm. Sci.， Kyoto Univ.) 

P02・E-16Functional expression of the monoamine transporter in cultured rat astrocytes 

OHiroshi Takeda， Masato Inazu， Teruhiko Matsumiya 

(Dept. Pharmaco1.， and Intractable Diseases Research Center， Tokyo Med. Univ.) 
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P02・E・17Generation of BRINP1 knock-out mice 

OToshiyuki NakatanP， Hiromi Kawano1， Miwako KobayashP， Ken-ichi Matsumoto2， 

Hiroyoshi Ariga2， Ichiro Matsuoka1 

(1Dept. Neurosci. Grad. Sch. Pharm. Sci.， Hokkaido Univ.， 2Dept. Mol. Biol. Grad. Sch. 

Pharm. Sci.， Hokkaido Univ.) 

P02・E・18Characterization of intercellular Ca2+ wave propagation by endogenous ATP in 

cultured rat hippocampus 

OSchuichi KoizumP， Kayoko Fujishita1，2， Kazuhide Inoue1，2 

(1Div. Pharmacol.， Natl. Inst. Hlth. Sci.， 2Grad. Sch. Pharm. Sci.， Kyushu Univ.) 

P02幽E-1.9Perineuronal oligodendrocytes protect against neuronal apoptosis in a genetic 

demyelinating model by upregulation of lipocalirトtypeprostaglandin D synthase 

ON aomi EguchP，2， Masako Taniike3， lkuko MohrP， Kinuko Suzuki4， Yoshihiro Urade1，2 

(lDept. Mol. Behav. Biol.， Osaka Biosc. lnst.， 2CREST， JST， 3Dept. Developmental 

Medicine (Pediatrics)， Osaka Univ; Grad. Sch. Med.， 4Dept. Pathology and Labo. Med.， 

and Neurosci. Center， Sch. Med.， Univ. of North Carolina at Chapel Hil1) 

P02・E・20Transcriptional regulation of the mouse 3・phosphoglyceratedehydrogenase (3-PGDH) 

gene in astrocytes 

OMotohiro Shimizu1，2， Shigeki Furuya1， Yoko Shinoda1， Kazuyuki Yoshida1，3， Junya 

Mitoma4， Yasuo SuzukF， Yoshio Hirabashi1 

(1Neuronal Circuit Mechanism Res. Group ， BSI ， RIKEN， 2Dept. Biochem. Sch. Pharm. 

Sci.， Univ. Shizuoka， 3Unit. Grad. Sch. Agri. Sci.， Tokyo Univ. Agriculture and 

Technology， 4Burnham Inst.) 

P02・E・21Establishment and characterization of immortalized Schwann cells from murine 

disease models 

o Kazuhiko Watabe1， Tsuyoshi Sakamoto1， Yoko Kawazoe1， Jin-Song Shen 1，2， Toya 

Ohashi2， Yoshikatsu Eto2， Makoto Michikawa3， Katsuhiko Yanagisawa3， Katsuichi 

Miyamoto4， Takashi Yamamura4， Norie Araki5 

(1Dept. Mol. Neuropathol.， Tokyo Metropol. Inst. Neuroscience， 2Dept. Gene Therapy， 

Inst. DNA Medicine， Jikei Univ. Sch. Med.， 3Dept. Dementia Res.， Natl lnst. 1ρngevity 

Sci.， 4Dept. Demyelinating Disease and Aging， Natl Inst. Neuroscience， 5Dept. Tumor 

Genetics and Bio1.， Kumamoto Univ. Sch. Med.) 

P02・E・22Involvement of microglia activation and p38 phosphorylation in rat neuropathic pain 

OKazuhide Inoue1，3， Makoto Tsuda1， Akito MizokoshP，3， Yukari Shigemoto-MogamP， 

Schuichi Koizumi1， Shinichi Kohsaka2 

(1Div. Pharmacol.， Natl. Inst. Health Sci.， 2Dept. Neurochem.， Natl. Inst. Neurosci.， 

3Grad. Sch. Pharmaceut. Sci.， Kyusyu Univ.) 
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Signal Transudation and Modulation 

P02-E・・23Binding of transcription factor AP-1 to the non聞codingregion in mitochondrial genome 

Oy oshiaki Fujinami 1， Masahiro Kitano1， Yukio Y oneda2， Kiyokazu 0 gita 1 

(1Dept. Pharmaco1.， Setsunan Univ. Fac. Pharm. Sci.， 2Dept. Mol. Pharmacol.， Kanazawa 

Univ. Fac. Pharm. Sci.) 

P02・E-24Effect of exposure to static magnetic field on AP1 DNA binding in cultured rat 

hippocampal neurons 

。TakaoHirai， Yukio Yoneda 
(Dept. Mol. Pharmaco1.， Fac. Pharm. Sci. Kanazawa Univ.) 

P02-E-25 Augmentation of ethanol-induced cell damage and activation of NF K B by over-

expression of Annexin IV in C6 cells 

OHiroko Ohkawa1，2， Hitoshi Sohma1，国eSakap，3， Eri Hashimoto3， Wataru UkaP， 

Toshikazu Saito3， Yoshio KurokP 

(1Dept. Biochem. Sapporo Med. Univ. Sch. Med.， 2Dept. Occup. Ther. Sapporo Med. 

Univ. Sch. Health Sci.， 3Dept. Neuropsychia町TSapporo Med. Univ. Sch. Med.) 

P02聞 E-26A novel human HRD1 involved in ER-associated degradation is induced by unfolded 

(MS6・4) protein response and protects from ER stress-induced cell death via its ubiquitin 

ligase activity 

OMasayuki Kaneko， Masataro Ishiguro， Yoshifumi Niinuma， Yasuyuki N omura 

(Dept. Pharmacol.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

P02圃E・27Induction of SEL 1 L， a human homolog of Hrd3p， by ER stress and identification of the 

region for transcriptional induction by ATF6 

OYoshifumi Niinuma， Masataro Ishiguro， Saori Yasui， Masayuki Kaneko， Yasuyuki 

Nomura 

(Dept. Pharmaco1.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

P02圃E圃28Expression of XRE binding proteins in rat cerebellum 

ONoriko Sanada， Katsuhiro Baba， Nobuyuki Kuramoto， Yukio Yoneda 

(Dept. Mol. Pharmaco1.， Kanazawa Univ. Pharm. Sci.) 

P02・E-29Estrogen elevates PKA activity via the putative membrane receptor in hippocampal 

neurons. 

o Akiko S. Shingo， Shozo Kito 

(Hyogo Univ. Sch. of Health Sci.) 

P02・E-30A novel FERM domain including guanine nucleotide exchange factor is involved in 

Rac signaling and regulates neurite remodeling 

。TatekiKubo， Toshihide Yamashita， Masaya Tohyama 
(Dept. Anat. Neurosci.， Grad. Sch. Med.， Osaka Univ.， CREST) 
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P02・E・31Biological activity of neurotrophins is dependent on proper recruitment of Rac1 to 

/ipid rafts 

OAkiko Honda1幻 • Toshihide Yamashita1•2. Tateki Kubo1•2• Hiroyuki Tanaka1•2• Taiichi 
Katayama1尺 MasayaTohyama1•2 

(1Anat. Neurosci.， Grad. Sch. Med， Osaka Univ. 2CREST，JST， 3Discovery Res. Lab.， 

Tanabe Seiyaku Co.Ltd) 

P02・5・32Morphological changes in mouse neuroblastoma caused by disruption of 

glycosylation 

OKousuke Baba. Taiichi Katayama， Masaya Tohyama 

(Dept. Anat. Neurosci.， Grad. Sch. Med.， Osaka Univ.， CREST JST) 

P02・E-33Identification of GRP78 as a type-1 sigma receptor (sigmaR1) -associated protein. 

OHideko Yamamoto1， Fuyuki KametanP， Yoshiko NamikP. Toshifumi Yamamotol.2. 

Junnichi Karasawa1尺 IchiroSora1，4， Toshihide Nukada1 

(1Tokyo Inst. Psychiatry. ZY okohama City Univ.， 3Nihon Shering Co.. 4Tohoku Univ.) 

P02・E・34Regulation of exocytotic events and granular movements by proteinkinase C in single 

chromaffin cells 

ONobuyuki Sasakawa. Sanae Hosaka， Mitsunori Hayashi. Konosuke Kumakura 

(Life Sci. Inst. Sophia Univ.) 

P02・E・35Identification of a trans-acting protein interacting with cis-element for dendritic 

targeting of alpha-CAMKII transcript. 

oYasutake Mori. Shingo Miyata. Masaya Tohyama 

(Dept. Anat. and Neurosci.， Grad. Sch. Med.， Osaka Univ.， CREST) 

P02・E幽36Influx of extracellular Ca2+ induced the expression of arc mRNA in PC12 

OHisashi Ichikawa. Eiichi Taira， Naomasa Miki 

(Dept. Pharmacol.， Osaka Univ. Med. Sch.) 

P02-E-37 Activation and phosphorylation of Ca2+/calmodu/in圃dependentprotein kinases in 

cultured rat hippocampal neurons 

o Akiyoshi Uezu. Kohji Fukunaga， Jiro Kasahara. Eishichi Miyamoto 

(Dept. Pharmacol.， Kumamoto Univ. Sch. Med.) 

P02圃E・38Activation of Cdk5 by the activation subunit p39 

o Akio Sekigawa， Taro Saito. Yuko Hamazumi. Akiko Asada. Shin-ichi Hisanaga 

(Dept. of Biol. Sci.， Grad. Sch. of Sci.， Tokyo Metro. Univ.) 

P02・E・39Characterization of a novel protein kinase that associate with Cdk5/p35 

o Akiko ASADA， N aoyuki Honma， Sen Takeshita， Eiko Yamakawa. Mariko Enomoto ， 

Taro Saito， Shin-ichi hisanaga 

(Dept. Biol. Sci.， Grad. Sch. Sci.， Tokyo Metropolitan Univ.) 
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P02・E・40Prostaglandin 12 potentiates bradykinin-induced phosphorylation of synapsin I at site-

3 in Neuro-2A cells. 

OYuri Matsuo， Keita Torihata， Hirotsugu Kato， Yasuharu Sasaki 

(Dept. Pharmacol.， Sch. Pharmac. Sci.， Kitasato Univ.) 

P02-E・41Neuronal cell type-specific expression of Ca2+/Calmodulin-dependent protein kinase 

11 gene 

OKazuko Mima， Takashi Yamauchi 

(Fac. Pharm. Sci.， Tokushima Univ.) 

P02凶E・42Antiapoptotic action of calcineurin via dephosphorylation of Bcト2

OHideyuki Yamamoto1， Takeo Nomura2， Hiromitu Mimata2， Miki Shitashige3， Futoshi 

Shibasaki3， Yoshio Nomura2， Eishichi Miyamotol 

(lDept. Pharmacol.， Kumamoto Univ. Med. Sch.， 2Dept. Urology， Oita Med. Univ.， 

3Mol. Cell Physiology， Tokyo Metro. Inst. Med. Sci.) 

Axonal Transport， Cell Motility and Cytoskeleton 
P02-E-43 Direct observation and characterization of gels formed from isolated neurofilaments in 

vitro 

OMasashi Kurachi1， Shinpei Haraikawa2， Rei On02， Jean-Francois Leterr匂r3，Y oshiaki 

Komiya1， Tomoko Tashir02， 4 

(lDept. Mol. Cell. Neurobiol.， Gunma Univ. Sch. Med.， 2Dept. Biochem.， Aoyama-Gakuin 

Univ. Co11. Sci. Eng.， 3CNRS， Poitiers Univ.， 4CREST， JST) 

P02・E・44A gene product binding to the 3' -untranslated region of type1 inositol 1，4，5・

trisphosphate receptor mRNA and its involvement in mRNA localization in cerebelluar 

Purkinje cells 

o Takatoshi Iijima1.2.4， Yuki Kimura3， Kanako Takatuki5， Takao ImaP， Shigetaka 

Kawahara5， Aran Bernstein3， Yutaka阻rin05，Hideyuki Okano1•2 

(1Dept. Physiology Keio Univ. Med. Sch.， 2CREST， JST， 3Samuel Lunenfeld Res. Inst. 

Mount Sinai Hospital， CAN， 4Dept. Mol. Cellularbiology， Grad. Sch. Med.， Osaka Univ. ， 

5Lab. of Neurobiophysics， Grad. Sch. Pharmaceut. Sci.， Tokyo Univ.) 

P02・E・45The roles of WAVEs in filopodia formation at NG108 growth cones 

(MS1・6) 0 Shigeaki Miyamotol， Motohiro Nozumi1， Hiroyuki Nakagawa1， Hiroaki Miki2， 

Tadaomi Takenawa2 

(1Dept. Biochem. Eng.， Kyushu Inst. Tech.， 2Dept. Biochem.， Inst. Med. Sci.， Univ. 

Tokyo) 

P02・E・46A role of semaphorin in newronal network formation in cerebral cortex 

(MS1-5) oYoshio Goshima， Yukio Sasaki 

(Dept. Pharrnacol.， Yokohama City Univ.， Sch. Med.) 
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P02・E-47Lysophospolipid signaling in the regulation of neuronal morphologyand motility 

(MSト4) oNobuyuki Fukushima 

(Dept. Biochem. Grad. Sch. Med.， Hokkaido Univ.) 

P02・石町48Identification of fimbrin as a interacting molecule of microglia-specific protein， Iba1. 
OKeiko Ohsawa， Yoshinori Imai， Yo Sasaki， Hiroko Kanazawa， Shinichi Kohsaka 

(Dept. Neurochem.， Natl. Inst. Neurosci.) 

P02・E・49Identification and characterization of drebrin binding protein， Drap1 

OHiroyuki Yamazaki1， Hideto Takahashi1， Eiji HIrose2， Nozomu Mori2， Tomoaki Shirao1 

(1Dept. Neurobiol & Behav.， Gunma Univ Sch Med， 2Dept. Molec Genetics.， Natl. Inst. 

Iρngevity Sci. (NI凶.))

P02・ι50Anterograde axonal transport of endopeptidase 24.15 in rat sciatic nerves 

OMasaru Yamamoto1， Toshiyuki Chikuma2， Atsue Yamashita2， Mitsune YamaguchF， 

Hiroshi Hojo2， Md Mahiuddin Ahmed1， Takeshi Kato1 

(1Grad. Sch. Int. Sci.， Yokohama City Univ， ， 2Dept. Hygien. Chem.， Showa Pharmaceut. 

Univ.) 

Others 

P02・E・51Identification of a novel neural-specific protein family， BRINP 

UToda Fumiaki， Ueno Satoshi， Mori Takuya， Nakat加 iToshiyuki， Matsuoka Ichiro 

(Dept. Neuroshi. Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

P02司E幽52Transgenic RNA interference in Drosophila 

OShunji Ohsako， Yoshiki Takamatsu 

(Dept. Brain Struc.， Tokyo Metropol. Inst. NeuroscU 

P02-E・53Optimization of water purification technology for biological experiment 

ONaoe IshiP， Ichiro}匂no2，Masanori Kanazawa1 

(1Lab water Div.， Nihon Millipore KK， 2Lab water Div.， Millipore S.A) 

P02・E・54Identification and characterization of ER-stress sensor IRE1 associated 

proteins 

OKayoko Oono1，3， Takunari Yoneda1尺 KazunoriImaizumi2， Taiichi Katayama1，3， Masaya 

Tohyama1，3 

(1Dept. Anat. Neurosci.， Osaka Univ. Grad. Sch， Med.， 2Dept. Struct. Cell. Bio.，NAIST， 

3CREST) 

P02-E・55The 5' variants of p270， an integral member of SWトSNFcomplexes， in the rat brain圃
αfsuyoshi Yamaguchi1， Kazuaki Araki2， Hiroyuki Nawa2， Hiroshi Higuchi1 

(lDept. Mol. Genetics & Signal Transduction Res. Grad. Sch. Medical & Dental Sci. 

Niigata Univ.， 2Dept Mol. Neurol.， Brain Res. Inst.， Niigata Univ.) 
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P02・E・56Localization of prion-protein in cultured mouse neuroblastoma 

OReil王01匂mata1，Yuji Sakasegawa1， Naomi S Hachiya1，2， Kiyotoshi Kaneko1 

(1Dept. CorticaI Function Disorders， Natl. Inst. Neurosci.， Natl. Center of Neurology and 

Psychia廿y，2CREST JST) 

P02圃E-57P38α2， a novel p38αsplice variant with kinase activity and unique C聞terminal

domain that regulates its cellular localization and cell death. 

OEiko Kusaka1， Yasuyuki Ishikawa2， Masato Okada1 

(1Dept. Oncogene Res.， Res. Inst. MicrobiaI Diseases， Osaka Univ.， 2Nara Inst. Sci. Tech.) 

P02・E・58Determination of fatty acid levels in erythrocyte membranes in patients with chronic 

fatigue syndrome 

OZhandong Liu， Dexin Wang， Jian Zhang 

(Dept. Neurology， Binjing Friendship Hospital， Affiliated Hospital of CapitaI Univ. Med. 

ScL) 

Cell Adhesion Molecules 

P02・E・59Activation of p38 MAPK cascade by the activity-regulated neuronal cell adhesion 

molecule arcadlin 

OShin Yasuda1， Hidekazu Tanaka2， Hiroko Sugiura1， Kyoko Suzuki1， Takako Takemiya1 ， 

Naomasa MikF， Kanato Yamagata1 

(lDept. Neuropharmacol.， Tokyo Metropolitan Inst. Neurosci.， 2Dept.Pharmacol.，Osaka 

Univ. Sch. Med.) 

P02国E・60Interaction of locally modulated and de novo synthesized cadherins at the activated 

synaptic membranes 

OHidekazu Tanaka1， Shin Yasuda2， Takahiro Fujimoto1， Akira Mizoguchi3， Hiroko 

Sugiura2， Kanato Yamagata2， Naomasa Miki1 

( lDept. Pharmacol.， Osaka Univ. Sch. Med.， 2Dept. Neuropharmacol.， Tokyo 

Metropolitan Inst. Neuroscience， 3Dept. Anat.， Mie Univ. Sch. Med.) 

P02同E開61GPトanchoredneural adhesion molecules contactin and NB-3 localized in post 

synaptic density 

OYasuo Takeda1， Suni Lee1，2， Vance Lemmon2， Kazutada Watanabe3 

(lDept. CelI Recog.， Tokyo Metropol. Inst. Gerontol.， 2Dept. Neurosci.， Sch. Med.， 

CWRU， 3Dept. BioEng.， Nagaoka Univ. Tech.) 
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Infection 

P02・E・628acterial endotoxin induces IL・20expression via p38 MAP kinase dependent 

mechanisms in the glial cells 

。foruHosoi， Sachiyo Wada， Yasunobu Okuma， Yasuyuki Nomura 
(Dept. Pharmaco1.， Grad. Sch. Pharm. Sci.， Hokkaido Univ.) 

Synapse 

P02・E・63A novel synaptic protein， ssLRP， with dendritic mRNA 

。fatsuoSuzukP， Qing Bao Tian1， Akira Okano1， Shoko Miyazawa1， Nobuteru Usuda2 
(1Dept Neuroplasticity， Res Ctr on Aging & Adaptation， Shinshu Univ Sch Med， 2Dept 

Anatomy， Fujita Health Sci. Univ.， Sch. Med.) 

P02幽E・64Generation of the SNAP-25 mutantmice carrying a S187 A mutation 

o Masakazu Kataoka 1，4， Reiko Kuwahara2， Y oko N akahara2， Rika SuzukF， Y oshiko 

Motegj2， Yuko Kato-Fukui2， Minesuke Yokoyama2， Masami Takahashj3.4 

(1Dept. Env. Sci. Tech. Fac. Eng.， Shinsu Univ.， 2Mitsubishi Kagak:u Inst. Life Sci.， 
3Dep. Biochem. Sch. Med.，阻tasatoUniv.， 4CREST. JST.) 

P02圃E・65The binding of CaMKII to syntaxin isoforms 

Kazushige Nomura1却 ，Y oshiaki Komiya3， oMichihiro Igarashi1 

(1Div. Mo1. Cell. Biol.， Grad. Sch. Med. Dent. Sci.， Niigata Univ.， 2Dept. Orthopedics， 

Gunma Univ. Sch. Med.， 3Dept. Mo1. Cell. Neurobiol.， Gunma Univ. Sch. Med.) 

Plasticity 

P02・E・66NMDA receptor-dependent recruitment 01 AMPA receptor and calnexin to plasma 

membrane in cultured rat hippocampal neurons 

。JunTsujimura1， Makoto ltakura2， Mariko SekiguchP， Yoshihisa Kudo1， Masami 
T叫mhashi2.4

(1Sch. Life Sci.， Tokyo Univ. Pharm. and Life Sci.， 2Dept. Biochem.，回tasatoUniv. Sch. 

Med.， 3Mitsubishi Kagaku Inst. Life Sci.， 4CREST， JST) 

P02占・67Kainate圃inducedneural activity alters the phosphorylation states of translation factors 

in rat hippocampus. 

ONaoko Inamura， Hiroyuki Nawa， Nobuyuki Takei 

(Dept. Mol. Neurobiol.， Brain Res. Ins.， Niigata Univ.) 

Pattern Formation 

P02・E・68Reelin signaling and Cdk5 in the control 01 neuronal positioning 

(MS1・1) UToshio Ohshima1， Masaharu Ogawa2， Katsuhiko Mikoshiba1 

(1Lab. for Developmental Neurobiol.， ， 2Lab. for Cell Culture Development， BSI， RIKEN) 
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Cellular Differentiation 

P02・F・1 Flow cytometric analysis of neural stem cells in the developing and adult mouse brain 

o Ayako Murayama1•2.3, Yumi Matsuzaki-Iyoku1•3, Ayano Kawaguchi4， Takaki Miyata5， 
Takuya Shimazaki1，3， Hideyuki Okano1•3 

(1Dept. PhysioI. Sch. Med.， Keio Univ.， 2Dept. Cell Biol. and Neurosci. Grad. Sch. Med.， 

Osaka Univ.， 3CREST-JST， 4Cell asymmetry. Center for Developmental Biol.，阻KEN，

5Cell Culture Development. Brain Sci. Inst.， RIKEN) 

P02平・2 Interactions between necdin and E2F1 in terminal differentiation and survival of 

(MSふ4) sensory neurons 

ORisa Takazaki， Taichi Uetsuki， Hideo Taniura， Kazuaki Yosikawa 

(Div. Reg. Macromol. Func. Inst. Prot. Res. Osaka Univ.) 

P02・F-3 Upregulation of gene expression of PACAP and its receptors during differentiation of 

the ES cell-derived neural stem cells 

o Megumi Hirose1， Hitoshi Hashimoto1， Norihito Shintani1， Naohisa Arakawa1， 

Akemichi Baba1•2 

( lLab. Mol. Neuropharmacol. Grad. Sch. Pharm. Sci.， Osaka Univ.， 2Lab. Mol. 

Pharmacol. Grad. Sch. Med.， Osaka Univ.) 

P02-F-4 Genipin-induced neuritogenesis through long term phosphorylation of ERK via NO圃

cGMP-PKG signaling pathway in Neur02a cells 

OMatsumi Yamazaki， Tadatoshi Ohkubo， Kenzo Chiba， Tetsuro Mohri， Shigeyuki 

Yoshi釦lji

(Dept. Biodynam. Fac. Pharm. Sci.， Hokuriku Univ.) 

P02同F・5 Cystatin C induces astrocyte differentiation by inhibition of cystein proteases 

OAkiko Hasegawa1•2, Yasuno IwasakP， Kazuhiro Ikenaka1 

(1Natl. Inst. Physiolog. Sci.， 2The Grad. Univ. Advanced Studies) 

P02・F圃6 Negative regulation of neural progenitor cell proliferation by necdin 

OHideo Taniura， Noriko Fukunaga， Taichi Uetsuki， Kazuaki Yoshikawa 

(Div. Reg. Macromol. Func.， Inst. Prot. Res.， Osaka Univ.) 

P02圃F圃7 Involvement of small GTPase RhoA to STAT3 signaling pathway during astrocytic 

differentiation of rat C6 glial cells 

OHiromi Takanaga1， Tatsumi AdachF， Manabu Kunimotol 

(1Sch. Pharm. Sci.，阻tasatoUniv.， 2Dept. Basic Med. Sci.， Natl. Inst. Minamata Dis.) 

P02-F-8 Roles of Gab1 in the maintenance and differentiation in neural stem cells 

OYoshika Hayakawa1•3, Keigo Nishida2， Toshio Hirano2， Takuya ShimazakP.3， Hideyuki 
Okano1•3 

(1Dept. Physiol. Sch. Med.， Keio Univ.， 2Dept. Mol. Onco. Grad. Sch. Med.， Osaka Univ.， 

3CREST， JST) 
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P02・F・・9 Roles of Musashi Family in mammalian nervous development 

OShinsuke Shiba匂1尺 Shin-ichiSakakibara2， Takuro Kojima1，3， Hideyuki Okano1，3 

(1Dept. Physiol.， Sch. Med.， Keio Univ.， 2Dept. Histol. Neurobiol.， Sch. Med.， Dokkyo 

Univ.， 3CREST-JST) 

P02・F・10Inhibition of oligodendrocyte differentiation by Wnt signaling 

o Takeshi Shimizu1， Tamaki Wada1， Tetsushi Kagawa1， Shinji Takada2，3， Yuko 

Muroyama2，3， Kazuhiro Ikenaka1 

(1Nat. Inst. Phys. Sci.， Okazaki. Nat. Res. Inst， 2Cent. Integ. Biosci.， Okazaki. Nat. Res. 

Inst， 3ERATO. Kondoh. Diff. Signal. Proj) 

P02平・11The Wntlcalcium pathway activates NF-AT and promotes ventral cell fate in Xenopus 

embryos. 

Takeo Saneyoshi1， Shoen Kume1， oKatsuhiko Mikoshiba1幻

(1Dept. Mol. Neurobiol.， The Inst. Med. Sci.， Univ. Tokyo， 2Mikoshiba Calciosignal Net 

Project， ERA'τひandCalcium Osci1lation Project， ICORP， JST， 3RIKEN Brain Sci. Inst.) 

P02・F・12Expression of a glutamineィichforkhead transcription factor in the developing central 

nervous system. 

OHir叫dIwanishi， Yoshihiro Morikawa， Emiko Senba 

(Dept. Anat. Neurobiol.，Wakayama Med. Univ.) 

P02・F・13Kohjirin， A novel bone morphogenetic protein-4 antagonist derived from astrocytes. 

OKanna Kuriyama1， Takatoshi UekP， Masamitsu Tanaka2， Naoyuki Miura3， Haruhiko 

Sugimura2， Kohji Sato1 

(1Dept. Anat. & Neurosci.， Sch. Med.， Hamamatsu Univ.， 2Dept. Patho.1 Sch. Med.， 

Hamamatsu Univ.， 3Dept. Biochem.， Sch. Med.， Hamamatsu Univ.) 

Trophic Factor 

P02幽F・14Mechanisms of riluzole-induced brain-derived neurotrophic factor synthesis in the rat 

(MS3-1) hippocampus 

ORitsuko Katoh-Semba， Kanefusa Kato 

(Inst. Dev. Res.， Aichi Human Service Center) 

P02・F・15bFGF evokes a rapid glutamate release through activation of the MAPK pathway in 

(MS3・2) cultured cortical neurons 

OTadahiro Numakawa1，2，3， Daisaku Yokomaku1，2， Kazuyuki Kiyosue2， Naoki AdachP， 

Tomoya Matsumoto1，2， Yumiko Numakawa1.2， Takahisa TaguchF， Hiroshi Hatanaka1， 

Masashi Yamada1 

(lDiv. Protein Biosynthesis， Inst. Prot. Res.， Osaka Univ.， 2Neuronics R.G. Div. Human 

Life Tech.， N atl. Inst. Advanced Industrial Sci. Technol. (AIST) ， 3a JSPS Postdoctoral 

Fellow) 
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P02四F-16Change of the expression of glial cellline-derived neurotrophic factor (GDNF) in the rat 

(MS3・3) sciatic nerve after its transection 

OYoshihisa Yamada1， Atsumi Ni従a2，Katsuji Shimizu1， Shoei Furukawa2 

(lDept. Orthop. Surg.，Gifu Univ. Sch. Med.， 2Lab. of Mol. biol.， Gifu Pharm. Univ.) 

P02・F・17cAMP-dependent protein kinase phosphorylates the p75 receptor and regulates its 

localization to lipid rafts 

OHaruhisa Higuchi， Toshihide Yamashita， Masaya Tohyama 

(Dept. Anat. and Neurosci. Grad. Sch. Med.， Osaka Univ.， CREST， JST) 

P02平田18Responsiveness of embryonic striatal neurons to bone morphogenetic protein and 

neurotrophic factors 

OKikuchi Saya1， Nakamura Takeshj2， Mori Nozomu2， Matsuoka Ichiro1 

(1Dept. Neuroscience， Grad. Sch. Pharm. Sci.， Hokkaido Univ.， 2Dept. Mol. Gen.， Nat. 

Inst. Longevity Sci.) 

P02・F-19Autcrine action of BMP regulates GDNF expression in Schwann cells 

OEmi Kinameri， Ichiro Matsuoka 

(Lab. Neurosci.， Grad. Sch. Pharmaceut. Sci.， Hokkaido Univ.) 

P02・F同20Levels of mRNA for brain derived neurotrophic factor are upィegulatedin the urethra 

of diabetic rats 

ORintaro Machino1， Ichiro Matsuoka2， Hidehiro Kakizaki1， Takashi Shibata1， Tomohiko 

Koyanagi1 

(1Dept. Urology， Grad. Sch. Med.， Hokkaido Univ.， 2Dept. Neurosci.， Grad. Sch. Pharm. 

Sci.， Hokkaido Univ.) 

P02・F四21Accumulation of nerve growth factor protein at both rostral and caudal stumps in the 

transected rat spinal cord 

OYoshiko Furukawa， Yutaka Murakami， Atsumi Ni枕a，Shoei Furukawa 

(Lab. Mol. Biol.， Gifu Pharm. Univ.) 

P02-F・22E何ectof neurotrophins on the expression of bHLH transcription factors 

OHisanori 1ω， Aki Nakazima， Shoei Furukawa 

(Lab. of Mol. Biol.， G出 Pharmaceut.Univ.) 

P02聞F・23Shp・2tyrosine phosphatase regulates trophic effect of BDNF through activation of the 

PI3聞Kand MAPK pathways 

OSatomi Takai， Masato Okada 

(Dept. Oncogene Res.， Ins. Microbial Diseases， Osaka Univ.) 

P02・F・24Autocrine action of acidicFGF to stimulate cholesterol metabolism and apoE secretion 

of rat astrocytes 

。1inichiIto， Yuko Nagayasu， Shinji Yokoyama 
(Dept. Biochem.1.， Nagoya City Univ. Med. Sch.) 
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P02圃F-25A brain-specific EGF-Iike 1amily protein， NELL2， is a novel survival 1actor 10r neurons 

OMasato Horie1， Koutoku Aihara1， Katsuyuki Tanizawa2， Shun'ichi Kuroda2 

(lSecond Inst. New Drug Discovery， Otsuka Pharmaceutical Co.， Ltd.， 2Dept. Structural 

Mol. Bio1.， Inst. Sci. Industrial Res.， Osaka Univ.) 

P02圃F・26Changes 01 the gene expression in the injured site 01 the rat spinal cord 

OManabu Hashimoto， Takuya Hori， Shoei Furukawa 

(Lab. of Mo1. Bio.， Gifu Pharm. Univ.) 

Axonal Outgrowth and Network Formation 

P02-F-27 Neurite outgrowth effects of withanolide A， withanoside IV and withanoside VI in A s 
(MS1幽7) 25・35・inducedatrophy of neurites 

。TomoharuKuboyama， Chihiro Tohda， Katsuko Komatsu 
(Res. Ctr. Ethnomed.， Inst. Natural Med.， Toyama Med. & Pharm. Univ.) 

P02・F・28Expression 01 tau isoforms containing exon2 and 3 during synaptogenesis in vivo and 

(MS1・8) in vitro 

OChikara回tamura，Yuta Wakayama， Masaki Masuno， Miyuki Noro， Tomoko Tashiro 

(Dept. Biochemistry， Co11. Science and Engineering， Aoyama圃.gakuinUniv.) 

P02・F・29Dynamic morphological changes 01 migrating neurons during the cortical 

(MS1-3) development 

OHidenori Tabata1， Kazunori Nakajima1，2 

(1Dept. Mo1. Neurobio1.， Inst. DNA Med.， Jike Univ. Sch. Med.， 2PRESTO， JST) 

P02・下30Lateralization 01 thalamofugal pathway be10re light exposure in developing chicken 

visual pathway 

OMamiko Koshiba1，2， Tateki Kikuchj2， Masfumi Yohda1， Shun Nakamura2 

(lTokyo Univ. A&T， 2Nat1. Inst. Neurosci.) 

P02・F・31Is Otx1 essential for the establishment of subocortical projections from the visual 

area? 

Koichi Ando1， Chikara Kubota1， Hideshi Yagj1， Takashi Nagano1， Shinichi Aizawa2， 

Toshio Terashima3， OMakoto Sato1 

(1Dept. Anat.2， Fukui Med. Univ.， 2CARD， Kumamoto Univ.， 3Dept. Brain Sci.， Grad. 

Sch. Med.， Kobe Univ.) 

P02・F・32CRMP・2and axon formation 

(MSト2) oYuko Fukata， Kozo Kaibuchi 

(Dept. Cell Pharmaco1. Grad. Sch. Med.， Nagoya Univ.) 
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P02・F・33Conformational changes of Purαconcomitantly increase in ssCRE binding activity 

OChe-Hui Kuo， Ling-Hui Zeng， Naomasa Miki 

(Dept.Pharmacol.， Osaka Univ. Med. SchooO 

P02平岡34Cytoplasmic p21 Cip1/WAF1 regulates neurite remodeling by inhibiting Rho圃kinaseactivity 

OHiroyuki Tanaka， Toshihide Yamashita， Masaya Tohyama 

(Dept. Anatomy and Neuroscience.， Grad. Sch. Med.， Osaka Univ.， CREST， JST) 

P02四件35Inactivity聞inducedsynapse elimination preceding apoptosis 

o Akihiko Ogura1，2， Norikazu Hashimoto1， Keiko Tominaga-Yoshino1.2 

(10saka Univ. Grad. Sch. Sci.， "20saka Univ. Grad. Sch. Frontier Biosci.) 

P02・F・36Dopaminergic neurons derived from mouse midbrain maintain synchronous oscillation 

of intracellular calcium in primary culture 

OFumie Yasumoto1， Takayuki NegishF.4， Yoshiyuki Ishii2， Shigeru Kyuwa2， Yoichiro 

Kuroda3.4， Yasuhiro Yoshikawa2.4 

(1Dept. Biomed. Sci.， Faculty of Agri.， The Univ. ofTokyo.， 2Dept. Biomed. Sci.， Grad. 

School of Agri. and Life Sci.， The Univ. of Tokyo， 3Dept. of Mo1. and Cell. Neurobio1.， 

Tokyo Metropolitan Inst. for Neurosci.， 4CREST JST) 

P02・F幽37Disparity of cell death and mossy fiber sprouting in kainic acid-treated hippocampal 

slice cultures 

OChunxi Han1， Yuriko Furukawa1，2， Keiich凶lITo肝r加ir

(οlNTマfBas討icRes.Lab.， 2C R E S T) 

P02-下38Measurement of neurite outgrowth in neuronal cell culture using cell morphological 

screening system 

OFumiko Tanaka， Hiroki Shimizu， Toru Oki， Yoshikazu Hasegawa 

(Tsukuba Res. Lab.， Eisai Co.， Ltd.) 

Regeneration， Transplantation 

P02・F-39Transglutaminase expression and its implication in goldfish optic nerve regeneration 

OKayo SugitanF幻， Toru Matsukawa2，3， Keiko Homma1，2， Satoru Kat02，3 

(1Dept. Lab. Sci.， Fac. Med.， Kanazawa Univ.， 2Dept. Mol. Neurobiol.， Grad. Sch. Med.， 

Kanazawa Univ.， 3CREST) 

P02・F・40A member of collapsin response mediator protein(CRMP) family has a potent neurite 

elongation activity in nerve regeneration 

oYasuhiro SUZUkp，2， Saya NakagomP， Naoyuki InagakP， Kozo Kaibuchi4， Hiroshi 

Kiyama1 

(1Dept. Anat. Grad. Sch. Med. Osaka-City Univ.， 2Dept. Med. Asahikawa Med. Col1.， 

3Div. Sig. Trans. NAIST， 4Dept. Cell Pharm.， Nagoya Univ. Grad. Sch. Med.) 
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P02-F-41 Repair of perineurium and nerve regeneration in end-to-side nerve graft 

oSeiichiro Okajima1， Ryo Oda1， Hisanori Hirakawa1， Hiroaki Kobashil， Toshikazu Kubo1 ， 

Julia Terzis2 

(1Dept. Orthop. Surg， ZVirginia Med. Sch.) 

P02平・42Damage induced neuronal endopeptidase (DINElECEL) expression is regulated by LlF 

and a deprivation of NGF 

ORyuichi Kato1，2， Sumiko Kiryu-Se02， Hiroshi Kiyama2 

(1Dept. Urol.， Sch. Med.， Sapporo Med. Univ.， 2Dept. Anat. Grad. Sch. Med.， Osaka City 

Univ.) 

P02・F・43in vitro selection of brain-migrating cells from immature bone marrow cells 

OKenji Ono1，2， Ken Yoshihara1，2， Kenji Tanaka1， Takemasa Takii2，回kuoOnozakF， 

Makoto Sawada1 

(1JRDTAID， Inst. Comp. Med. Sci.， Fujita Health Univ.， 2Dept. Mol. Hea1th. Sci. Grad. 

Sch. Pharm. Sci.， Nagoya City Univ.) 

P02同F-44Challenge to raise monoclonal antibodies against galectin-1 

OKoichiro HorP， Kayo FujimakP， Kazunori Yoshimura1， Toshihiko Kadoya2， Hidenori 

Horie3， Masahiko Nomura1 

(1Dept. Physiol.， Saitama Med Sch.， 2R&D Center， Prod. Dept.， Pharmaceut. Div.， Kirin 

Brewery Co. Ltd.， 3Adav. Res. Center， Biol. Sci.， Waseda Univ.) 

P02平・45Differentiation 01 transplanted neural stem cells into oligodendrocyte in a mouse 

model of demyelinating disease 

o Michio Matsumoto1， Tetsushi Kagawa1， Francois Lachapelle2， Anne Baron-Van 

Evercooren2， Kazuhiro Ikenaka1 

(1Nat1. Inst. Physiol. Sci.， 2INSERM U546， France) 

Myelin 

P02・F-46Two novel sulfated oligosaccharides derived 1rom PO 01 bovine peripheral nerve 

myelin 

OJianhong Yan， Kunio Kitamura， Masahiko Nomura 

(Dept. Physiol.， Saitama Med. Sch.) 

P02・F・47Structural studies on the glycoprotein-derived oligosaccharides in the peripheral 

nerves increased during maturation or by nerve crush injury 

OKunio Kitamura1， Yuriko Yoshin02， Jianhong Yan1， Masahiko Nomura1 

(1Dept. Physiol.， Saitama Med. Sch.， 2Dept. Gynecol.， Saitama Med. Sch.) 

P02-F・48Mechanism of myelin sheath formation in shiverer mutant mouse 

OHiroaki Asou1， Jin Nakahara1人 ChikaSeiwa1 

(1Dept. Neurobiol.， TMIG， 2Dept. Anat.， Keio Univ.) 
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特別講演

7月18日(木)9: 00 -10 : 00 A会場
座長:三木直正(大阪大院・医)

PL-1 神経機能と細胞内物質輸送:モータ一分子群KIFsの遺伝子、構造、動態、機能および、疾患

虞川信隆
(東京大学大学院医学系研究科細胞生物学)

7月18日(木)10:00-11 :00 A会場
座長:高坂新一(国立精神・神経セ)

PL-2 アポトーシスの分子メカニズム:Bcl-2蛋自の機能を中心に

辻本賀英

(大阪大学大学院医学系研究科・遺伝子学)

7月18日(木)14: 00 -15 : 00 A会場

PL・3 Synaptic plasticity regulated by stargazin and PSD・95

David S. Bredt 

座長:野村靖幸(北大院・薬)

(Department of Physiology， University of California at San Francisco) 

7月18日(木)15: 00 -16 : 00 A会場

PL・4 Tyrosine hydroxylase phosphorylation 

Peter R. Dunkley 

座長:宮本英七(熊本大・医)

(School of Biomedical Sciences， Faculty of Health， The University of Newcastle) 
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招待謂演

7月17日(水)9: 00 -1 0 : 00 A会場
座長:辻 省次(新潟大・脳研)

IL・1 生物時計の分子機構と階層性

本間研一
(北海道大学大学院医学研究科統合生理学講座)

7月17日(水)10: 00 -11 : 00 A会場
座長:馬場 明道(大阪大院・薬)

IL・2 変異マウスを用いた瞬目反射連合学習の分子神経機構の研究

桐野豊

(東京大学大学院薬学系研究科・神経生物物理学教室)

7月19日(金)9: 00 -10 : 00 A会場
座長:東田陽博(金沢大院・医)

IL-3 Ranサイクルによる核・細胞質問物質輪送と細胞複製制御。

西本毅治

(九州大学大学院医学研究院、分子生命科学系専攻細胞工学講座)

7月19日(金)10: 00寸 1: 00 A会場
座長:小宮義埠(群馬大・医)

lし4 Bulk protein degradation -molecular dissection of autophagy圃

大隅良典
(基礎生物学研究所)



じ
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7月17日(水) 14 : 00 -1 7 : 00 A会場

国際神経化学会シンポジウム

Molecular Basis of Neuronal Signaling 

座長:御子柴克彦(東京大・医}.Peter R圃 Dunkley(Univ. Newcastle) 

ISN・1 AMPA receptor trafficking during plasticity 

Robe同 Malinow

(Cold Spring Harbor Laboratory， USA) 

ISN・2 シナプスの形成と機能の分子遺伝学

竺?口 Eヨーo!o'
ニニ回目 匡ヨラ再三

(東京大学大学院医学系研究科分子神経生物学)

ISN-3 Cdk5: A new player at the neuromuscular synapse 

NancyV.lp 

(Department of Biochemistry， Molecular Neuroscience Center， and Biotechnology 

Research Institute， Hong Kong University of Science and Technology， China) 

ISN-4 Structure， regulation and 1unction 01 PKB/Akt-a pleiotropic protein kinase involved in 

multiple signaling pathways 

Brian A. Hemmings 

(Friedrich Miescher-Institute， Switzerland) 

ISN・5 Excitatory amino acid transporters: New insights into Structure， function and regulation 

Susan G. Amara 
(Vollum Institute and Howard Hughes Medical Institute， Oregon Health & Science 

University， USA) 
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7月17日(水)
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1 7 : 00 -20 : 00 

市民公開シンポジウム

心と行動を分子で読む

A会場

座長:武田雅俊(大阪大・医)，西川 徹(東京医歯大)

OS・1 遺伝子改変動物は精神疾患研究にどのように役立つか

。和田圭司山田祐子和田恵津子1，2，前野浩巳山田一之1，3

(1国立精・神セ・神経研学振理研脳セ)

OS-2 心・行動と細胞内情報伝達系

。斎藤利和

(札幌医大・医・神経精神)

OS-3 脳機能イメージングにより発達障害・学習過程を解析する

。渡辺恭良

(大阪市大・院医・システム神経科学)

OS-4 遺伝と環境は人の性格形成にいかに関わるか一進化・発達生物学の視点から一

。神庭重信

(山梨医科大・精神神経医学)

OSる 精神分裂病研究の新しい芽生え

。西川徹梶井靖L2，村岡新一郎海野麻未黒田安計1

(1東京医歯大・院・精神行動医科学三菱ファーマ)

OS必 うつ病治療薬の新しい展開

。小山司

(北大・院医・精神医学)

7月17日(水) 9 : 00 -11 : 00 

奨励賞選考シンポジウム

座長:池中一裕(生理研)

D会場
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7月17日(水) 14 : 30 -17 : 00 B会場

81 申枢神経系再生のストラテジー

座長:岡野栄之(鹿応大・医)

81-1 New strategies using adult neural stem cells in defined media and the absence of 

gene transfer 

。fetsuroShingo， Isao Date， Takeshi Ohmoto， Samuel Weiss 
(Dept. Neurol. Surg.， Okayama Univ. Med. Sch.， Genes Develop. Res. Group.， Univ. 

Ca1gary Fac. Med.) 

81-2 Recent advance in the adenovirus mediated gene transfer system for neuronal 

regeneration 

。木山博資，津川一彦

(大阪市大・院医・機能細胞形態)

81・3 AAVベクターを用いたパ『キンソン病の遺伝子治療

。小津敬也村松慎一王立軍1，2，池口邦彦2 藤本健一岡田尚巳水上浩明

寺尾恵治中野今治2

(1自治医大・分子病態治療研究センター遺伝子治療 2自治医大・神経内科国立感染

症研・筑波霊長類センター)

81-4 骨髄間質細胞の神経・シュワン細胞への分化誘導および中枢神経再生への応用

。出津真理

(横浜市大・医・第一解剖)

81・5 神経幹細胞移植による脊髄損傷モデル動物の治療

。岡野栄之

(慶大・医・生理， CREST， JST) 
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7月17日(水) 14 : 30 -17 : 00 C会場

82 PET ・MRIを用いたヒト脳機能イメージング:現状と展望

座長:定藤規弘(生理研)

S2-1 Cross-modal plasticity in the deaf and blind: studies with non-invasive human 

neuroimaging techniques 

。定藤規弘

(生理研)

S2・2 生体におけるドーパミン受容体の定量とその変化

。須原哲也

(放医研、科学技術振興事業団、戦略的基礎研究)

S2-3 脳内コリン系神経の画像化

。難波宏樹

(浜松医大・脳外)

82-4 PETによるヒスタミン神経系の機能研究:精神・神経疾患と創薬科学への応用

。谷内一彦

(東北大・院医・病態薬理)

82・5 PET imaging of neural substrates for fatigue sensation 

。渡辺恭良

(大市大・院医・システム神経科学)

7月17日(水) 1 4 : 30 -1 7 : 00 

83 神経機能分子の構造的理解

座長:芳賀達也(学習院大・理)

83・1 電圧感受性Naチャンネルの3次元構造とそこから想像される開問機構

。佐藤主税上野豊小椋俊彦佐藤雅彦藤吉好則3

(1産業技術総合研究所伊藤ハム京大・生物物理)

83・2 G蛋白質共役受容体に結合したペプチドリガンドの立体構造

。白川昌宏

(横浜市大・院総理・理)

D会場



神経化学 Vol.41 (No.3)， 2002 

S3-3 Grb2を介するシグナル伝達の分子機構の解明
。稲垣冬彦

(北大・院薬)

S3・4 接着分子と細胞内シグナル伝達

。箱嶋敏雄

(奈良先端科学技術大学院)

S3・5 モノマー型モータ一分子KIF1Aの作動機構;分子生物物理学、クライオ電顕そしてX線

結晶解析によるアプローチ

。虞川信隆

(東大・院医・分生)

7月18日(木) 9 : 00 -11 : 30 D会場

84 脳の器官培養系の技術と応用を探る

座長:田中正彦(藤田保健衛生大・総医研)坂口卓也(塩野義製薬・創薬研)

S4・ Aspectsand applications of organotypic brain slice cultures 
。坂口卓也

(塩野義・創薬研・中枢神経薬・神経生化学)

S4・2 海馬苔状線維のネットワーク形成-explantcoculture systemとsliceoverlay assay 
。池谷裕二，松木則夫

(東大・院薬・薬品作用学)

S4-3 神経活動依存的な皮質ニュー口ン軸索の分枝形成:スライス培養法を用いた形態学・生

理学的研究

0山本亘彦，上阪直史，平井聡，大波壮一郎

(阪大・生命機能・脳神経)

84・4 切片培養系を用いた小脳プルキンエ細臨樹状突起の形態形成に関わる神経ーグリア相互

作用の解析

。田中正彦

(藤田保衛大・総医研・応、用細胞学)

S4・5 晴乳類座長期培養系を用いた嘆球発生におけるPax6遺伝子の機能解析
。野村真，大隅典子

(東北大・院医・器官構築)
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7月18日(木) 16 : 00 -1 8 : 30 A会場

85 協調的分子配置によるシナプスの機能発現

座長:阿部輝雄(新潟大・脳研)，白尾智明(群馬大・医)

85・1 シナプス小胞の微小管への結合機構

。阿部輝雄

(新潟大・脳研・細胞神経生物)

85・2 シナプス前終末におけるCa2+チャネルの多様性

。八尾寛

(東北大・院生命科学・脳機能解析， CREST， JST) 

85-3 ロイシンジッパーモチーフを有するP8D足場蛋白質 (P8D-Zip45とP8D・Zip70)のシナ

プスターゲティング

。祖父江憲治，今野犬治郎，白井審一，堀啓，丸岡久人

(阪大・院医・未来医療開発専攻・神経幹細胞医科学)

85・4 Differential dynamic behavior of postsynaptic density proteins and its regulation by 

neuronal activity 

O岡部繁男

(東京医歯大・院医・細胞相闘機構)

85-5 スパイン内シグナル伝達におけるドレブリンの役割

。白尾智明，田中聡一，山崎博幸，関野祐子

(群大・医・行動分析)

7月18日(木) 14 : 30 -1 7 : 00 B会場

86 脳神経系細胞系譜決定とその可塑的変化の分子メカニズム

座長:池中一裕(生理研)

86・1 神経幹細胞の運命決定の分子機構

。中福雅人，長尾元史

(東大・院医・神経生物)

86・2 Neurogenin 1 as a positive bHlH regulator of neuronal differentiation 

So-Yeon Kim1， Yong-Soo Yoon1， Yong-Jin Jeon1， Mi司YoungJung1， Seong-Soo Kim1， 

Jiwon阻m1，Seung-Up Kim2， Young-Don Lee1， OHaeyoung Suh-Kim1，2 

(1Dept. Anat.， Aiou Univ.. Sch. Med.. 2RDRC AiC)11 TTni" ""l1 M "，r1) 
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56-3 胎生期中枢神経系の細胞系譜制御に関わる細胞外来性シグナルと細胞内在性プログラム

。田賀哲也，滝沢琢己，中島欽一

(熊本大・発生医学研究センター・転写制御)

56-4 オリゴデンドロサイト発生の分子機構

。鹿川哲史，池中一裕

(生理研・神経情報)

56る 脳入出力神経細胞の分化と軸索伸展の遺伝解析

。岡本仁

(理研・脳センター・発生遺伝子，科技団・戦略)

7月18日(木) 14 : 30 -17 : 00 C会場

87 チロシンリン酸化によるシナフス機能の制御

座長:武井延之(新潟大・脳研)，高橋正身(北里大・医)

57-1 5rcファミリーチロシンキナーゼの機能と制御

。岡田雅人

(阪大・微生物病研・発癌制御)

57-2 チロシンフォスファターゼによる神経伝達物質放出の制御

。板倉誠山森早織大西浩史高橋正身1，3

(1北里大・医 2群馬大・生体調節クレスト)

57-3 チロシンキナーゼによるNMDAレセプターとP5D-95の相互作用の調節

。乾誠

(山口大・医・病態薬理)

87-4 リセプター型チロシンキナーゼによるシナプス機能の正負の調節

。武井延之，難波寿明，斎藤真子，永野忠聖，那波宏之

(新潟大・脳研・分子神経生物)

87・5 ErbBレセプター型チロシンキナーゼによるシナプス機能の制御機構

。尾崎美和子，端川勉

(理研・脳センター・神経構築)
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7月18日(木) 14 : 30 -17 : 00 D会場

88 ダリア細胞の機能と病態:神経疾患の治療に向l:tて

座長:下漬俊(京都大・医)，北村佳久(京都薬大)，馬場広子(東京薬大・薬)

58・1 グリア細胞の機能と病態:オーバービ、ュー

。下漬俊

(京大・院医・神経内科)

58・2 アミ口イドP蛋自に対するアス卜口グリア特有の応答
。阿部和穂，三津美和

(星薬大・薬理)

88・3 ミクログリアにおけるアミロイド9クリアランスの調節機構
。北村佳久，柿村順一，谷口隆之

(京都薬大・病態生理)

88・4 グリア・ニュー口ン相互作用を利用した神経変性疾患の治療法の開発

。和田圭司原田高幸原田知加子王玉来野田百美2 小坂{二1，3

(1国立精・神セ・神経研・ 4部九大・院薬・病態生理科技団・さきがけ 21 ) 

88・5 神経再生におけるニューロン・グリアの相互作用

。濡}l1一彦，福嶋宗久，村上公一，木山博資

(大阪市大・院医・機能形態学(解剖学第一))

58-6 髄鞘形成障害と軸索タンパク質のオーガナイゼーション

。馬場広子

(東薬大・薬・機能形態)

7月19日(金) 9 : 00 -11 : 30 B会場

89 mRNA制御と神経疾患

座長:今泉和則(奈良先端大)，塩見春彦(徳島大・ゲノム研究センター)

89-1 ショウジョウパエ脆弱X遺伝子により仲介される概日リズムの発現

井上俊介霜国政美西ノ首いづみ塩見美喜子石田直理雄3，4，5，0塩見春彦1

(1徳島大・ゲノム機能研究センター 2農業生物資源研産総研・生物時計 4東工

大・生命理工東北大・学際)
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S9-2 雄同士の求愛行動を惹起するショウジョウパエのfruitless変異とその分子基盤

ODaisuke Yamamoto 

(早稲田大・人間科学部)

S9-3 リボソームタンパク質し38変異は、マウス神経管形成異常を誘導する

。城石俊彦

(遺伝研・系統生物研究センター・日前乳動物遺伝)

S9圃4 The RNA-binding protein causes aberrant splicing of presenilirト2pre圃 mRNAin 

sporadic Alzheimer's disease 

。片山泰一1.3 員部孝幸1，3 松崎仲介1，3 今泉和則23，遠山正調1.3

(1阪大・院医・プロセシング機能形態奈良先端科学技術大学院大・細胞構造科学

技術振興事業団)

S9・5 スプライシング障害と神経難病ータウおよびSMNの異常スプライシング

。今泉和則

(奈良先端大・バイオ・細胞構造)

7月19日(金) 9 : 00 -11 : 30 C会場

810 フロテオグリカンによる神経機能調節機構

座長:前田信明(都神経研)，大平敦彦(愛知コロニー研)

S10開1 パーシカンV2・脳リンクプロテイン会合体の中枢神経ランピ工絞輪での発現とその機能

。大橋俊孝

(岡山大・院医歯・分子医化学)

S10幽2 PTPcの情報伝達とプルキンエ細胞の形態形成

。前田信明田中正彦2

(1都神経研・分子発生生物藤田保健衛生大・総医研)

S10・3 フォスファカンの脂質ラフトにおけるTAG-1/Lynを介するシグナル伝達

C笠原浩二，佐内豊

(東京都臨床研・生命情報)

S10・4 Structure and expression pattern of neuroglycan C， a brain圃specifictransmembrane 

chondroitin sulfate proteoglycan， in the developing brain 

O青野幸子，時田義人，山内忍，周尾卓也，大平敦彦

(愛知コロニー研・周生)

235 
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S10圃5 視神経軸索誘導に関与する特異的ヘパラン硫酸構造

。入江敦

(都臨床研・生命情報)

7月19日(金) 9 : 00 -11 : 30 D会場

811 神経・内分泌系と免疫系聞におけるクロストーク

座長 :JII島紘一郎(共立薬大)，大熊康修(北海道大・薬)

S11-1 迷走神経および‘レプチンを介する脳内サイトカインの発現制御

。大熊康修，細井徹，野村靖幸

(北大・院薬・薬理)

S11・2 IL-1 sによる一次知覚神経機能の制御
。森岡徳光井上敦子2 仲田義啓2

(1広島大・院医歯薬学総合・病態探究医科学(歯科薬理)， 2広島大・院医歯薬学総合・

薬効解析科学)

811-3 糖質コルチコイドによるリンパ球分布調節のメカニズム

。永富良一

(東北大・院医・運動)

S11-4 リンパ球におけるコリン作動系発現と機能調節への関与

。藤井健志，川島紘一郎

(共立薬大・薬理)

811-5 Th1 fTh2バランスからみた炎症性腸疾患マウスモデルに対するニコチンの影響

。村田有志伊東重豪2

(1青森県立中央病院・消化器内科 2弘大・第一内科)
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三=!I!I#I~!ïヲh

仁 7月17日(水) 9:00・11:30 B会場

MSl 細胞形態および運動の制御と神経系形成

座長:福島伸之{北大院・医)

五嶋良郎(横浜市大・医)

田代朋子{青山学院大・理工)

MS1-1 神経細胞の移動を制御するリーリンシグナルとCdk5キナーゼ

(P02閏E・68)0大島登志男小川正晴御子柴克彦1

(1理研・脳総研・発生神経同・細胞培養)

MS1-2 CRMP-2 and axon formation 

(P02・F・32)ひ深田優子，貝淵弘三

(名大・院医・薬理)

MS1-3 発生期大脳皮質における移動神経細胞のダイナミックな形態変化

(P02・下29)0田畑秀典仲嶋一範1.2

(1慈恵医大・ DNA医学研究所・分子神経生物学， 2PRESTO， 1ST) 
MS1-4 神経系の細胞形態および運動性とリゾリン指質シグナル

(P02・ι47)0福嶋伸之

(北大・院医・分子医化学)

MS1・5 セマフォリンと皮質神経回路形成

(P02・E-46)0五嶋良郎，佐々木幸生

(横浜市大・医・薬理)

MS1・6 The roles of WAVEs in filopodia formation at NG1 08 growth cones 

(P02・E-45)OShigeaki Miyamoto1， Motohiro NozumP， Hiroyuki Nakagawa1， Hiroaki Miki2， Tadaomi Takenawa2 

(1九州工大・情報工・生化システム東京大・医科研・腫湯分子生物)

MS1・7 AI3 25・35誘導性の突起形成不全に対するwithanolideA、withanosideIV、withanosideVIの神経突
(P02・下27)起伸展効果

。久保山友晴，東田千尋，小松かつ子

(富山医薬大・和漢薬研・薬効解析センター)

MS1・8 Expression of tau isoforms containing exon2 and 3 during synaptogenesis in vivo and in vitro 

(P02・F・28)0北村主税，若山勇太，舛野正樹，野呂美幸，田代朋子

(青山学院大学理工学部化学科)

7月17日{水) 9:00・10:15

MS2 神経細胞死

座長:和中 明生(奈良県立医大)

木山博資{大阪市大院・医)

C会場

MS2・ Transcriptionfactors induced in cultured cortical neurons by beta amyloid peptide 

(P01・F・30)0内田洋子，五味不二也

(都老人研・神経病理)

MS2-2 神経細胞の生存に関連する新規遺伝子alivin1 

(P01・下32)0小野富男1，2，鈴木直子吉川欣売米川博通川島誠一1

(1都臨床研・分子制御都臨床研・実験動物)
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MS2-3 As蛋白とNACによる活性酸素の産生とNF-K Bの活性化:神経細胞とアストロサイトの反応性の相

(P01・F・4) 違

。田中静吾，竹橋正則，上田園寛

(京大・化研・生体反応設計3)

MS2-4 Niemann-Pick C1 deficiency reduces the levels of cholesterol in detergent insoluble， low-density 
(P01岡下2) membrane domains leading to activation of MAP kinase pathway and increased phosphorylation of 

協u

O津村直哉1.2 キョウ建生1 Ta-Yuan Chang3，柳津勝彦道川誠1

(1長寿研・痴呆疾患研究部日本学術振興会・科学技術特別研究員， 3Dept. Biochemistry. 
Dartmouth Med. Sch.) 

7月17日{水) 1 0:15 -11 :30 C会場

MS3 神経栄養因子

座長:高松 研(東邦大・医}

古川 昭栄(岐阜薬大・分子生物)

MS3-1 リルゾールによるラット海馬における脳由来神経栄養因子の合成機構

(P02・F・14)0仙波りつ子，加藤兼房

(愛知県コロニー・研究所)

MS3・2 bFGFによる培養中枢ニューロンからのMAPK活性化依存的な興奮性神経伝達物質の放出機構。

(P02・F・15)0沼JlI忠広1，2，3，横幕大作1久清末和之安達直樹松本知也1，2，沼川裕美子1.2 田口隆久畠
中寛人山田雅司1

(1大阪大学蛋白質研究所生合成産業技術総合研究所関西センター日本学術振興会特別研究員)

MS3-3 Change of the expression of glial cell line-derived neurotrophic factor (GDNF) in the rat sciatic 

(P02・F・16)nerve after its transection 

。山田喜久新田淳美清水克時古川昭栄2

(1岐大・医・整外岐薬大・分生)

MS3・4 E2F1に誘導されるニューロンの細胞死に対するNecdinの抑制作用

(P02平・2) 0高崎理紗，植月太一，谷浦秀雄，古川和明

(阪大・蛋白研・機能制御)

7月18日(木} 9:00・11:30

MS4 神経変性疾患

座長:柳津勝彦(国立長寿研)

遠山正禰(大阪大院・医)

MS4-1 尾懸垂試験を用いたMPTP誘発パーキンソン病モデルマウスの行動評価

(P01-F・20)0森厚詞1，2，中井正三人光本泰秀人森泉哲次2

(1大塚製薬(株)探索第二研究所信州大・医・第二解剖)

MS4・2 Role of oxidative protein in neuronal cell death of Parkinson's disease. 

(P01・F-16)0丸山和佳子社本(永井)雅代田中雅嗣直井信3

B会場

(1長寿研老化機構生化学・代謝岐阜国際バイオ遺伝子治療応用生化研脳科学)

MS4-3 Mechanism of neuroprotection by propargylamines 

(P01・F・17)0直井信丸山和佳子赤尾幸博伊紅辻本賀英4

(1応用生化研脳科学長寿研基礎老化生化学・代謝岐阜国際バイオ遺伝子診断大阪大学

医学部未来医療開発専攻ポストゲノム疾患解析学細胞死制御分野)
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MS4-4 Activation of CREB-dependent transcription system suppresses expanded polyglutamine 

(P01平・28)induced cytotoxicity. 

OMitsuteru Shimohata， Takayoshi Shimohata， Shuichi Igarashi， Satoshi N aruse， Shoji Tsuji 

(新大・脳研・神内)

MS4-5 Functional analysis of the putative transcription factors for the human Huntington's disease gene 

(P01・F・19)0田中一則1，2 将口(宮田)淳子宮本なつきに池田穣衛1.2

(1基礎的研究発展推進事業、科学技術振興事業団東海大学総合医学研究所分子神経科学部門)

MS4圃6 ALS2 gene accounting for amyotrophic lateral sclerosis 2 encodes multi guanine exchanging 

(POトF-18)factor (GE円domainsacting for small GTPases 
0池田穣衛，大友麻子，園田竜太，吉田英理，秦野伸二，大須賀等

(SORST/科技団、東海大学総合医学研究所分子神経科学部門)

MS4・7 ニコチンは注意欠陥多動性障害モデルにおける短期記憶障害を改善する

(P01-E・60)0富樫広子上野健一人松本真知子菊藤秀哉吉岡充弘1

(1北海道大学大学院医学研究科機能薬理日本赤十字北海道看護大・基礎科学)

MS4・8 砂ネズミ海馬における一過性前脳虚血に伴う Forkheadtranscription factorの活性化反応

(P01・F・39)0福永浩司河野隆幸1，2，生塩之敬宮本英七1

(1熊本大・医学部・第一薬理熊本大・医学部・脳神経外科)

7月18日{木) 9:00個 10:15

MS5 神経伝達物質

座長:熊倉鴻之助{上智大・生命科学研)

野村正彦(埼玉医大)

MS5・1 ラット大脳皮質において0・セリンによって発現調節される遺伝子の解析

C会場

(P01・E・33)0山本直樹土田英人海野麻未嶋津奈1，2，桜井新一郎1，2 谷口豪1，2 西川!徹1，2

(1国立精・神セ・神経研・疾病3部医歯大院・医菌総合・精神行動)
MS5聞2 Biochemical properties and partial purification of pChAT， a novel splice variant of choline 
(P01・E・34)acetyltransferase. 

。'Jean-PierreBellier，相見良成，朴真紗美，久野正， Pe仕aMinnasch，松尾明典，安原治，遠山育
夫，木村宏

(滋賀医大・分子神経センター)

MS5-3 連続経頭蓋磁気刺激によるラットの抗不安作用の検討:高架式十字迷路法を用いた行動ならびに神経

(P01モー42)化学的変化
。菅野学松本真知子富樫広子吉岡充弘虞野行生1

(1北大・院医・リハビリテーション医学北大・院医・機能薬理学)

MSふ4 Stimulation of phospholipase A2 activity by anandamide in PC12 cells 

(P01・E圃41)0染谷晃好，堀江俊治，村山俊彦

(千葉大・院薬・薬効薬理)

7月18日(木) 10:15・11:30

MS6 受容体シグナリング

座長:村山俊彦(千葉大・薬)

山脇成人(広島大・医)

MS6-1 Neurospheres isolated from hippocampus of adult mice 

(P01・E-2) 0北山友也，米山雅紀，米田幸雄

(金沢大・薬・薬物)

C会場
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MS6・2 ヒトアストロサイトにおける gabapentinの輸送機構と膜電位依存性Ca2+channelとの相互作用

(P01-E-1) 0藤田卓也山中理四宮賢、治和田美由紀福井美由紀山本昌岡美智子2

(1京都薬大・薬剤日本新薬)

MS6-3 M5 muscarinic receptors mediate the vasodilator actions of acetylcholine in cerebral arterioles 

(P01 ・・E-4) and arteries. 
oYamada Masahisa1， Noguchi Takanori2， Lamping G Kathryn3， Duttaroy Alokesh4， Zhang Weilie4， 

Faraci M Frank3， Ogawa Masaharu1， WessJugen4 

(1Lab. Cel1 Culture Develop.， RIKEN Brain Sci. Inst.， 2Lab. Behavioral Genetics， RIKEN Brain Sci. 
Inst.， 3Dept. Intemal Med. Pharmacol.， Cardiovascular Center， Univ. Iowa， 4Lab. Bioorganic Chem.， 

Natl. Inst. Diabetes and Digestive四 dKidney Diseases) 

MS6・4 ERAD (小胞体関連分解)関連分子Hrd1pのヒトホモログの単離・向定とその機能・誘導機構の解析

(P02圃ι26)0金子雅幸，石黒正太郎，新沼芳文，野村靖幸

(北大・腕薬・薬理)
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ポスター

受容体、輸送体

P01圃ι1 ヒトアストロサイトにおける gabapentinの輸送機構と膜電位依存性 Ca2+channelとの

(MS6-2) 相互作用

。藤田卓也山中理四宮賢治1 和田美由紀福井美由紀山本昌岡美智子2

(1京都薬大・薬剤日本新薬)

P01回E-2 Neurospheres isolated from hippocampus of adult mice 

(MS6-1) 0北山友也，米山雅紀，米国幸雄

(金沢大・薬・薬物)

P01圃E・3 Functional expression of GABAB receptors in cultured calvarial osteoblasts 

。藤森さゆ美，槍井栄一，米田幸雄

(金沢大・薬・薬物)

P01圃E・4 M5 muscarinic receptors mediate the vasodilator actions of acetylcholine in cerebral 

(MS6・3) arterioles and arteries圃

oYamada Masahisa1， Noguchi Takanori2， Lamping G Kathryn3， Duttaroy Alokesh4， 

Zhang Weilie4， Faraci M Frank3， ugawa Masaharu1， Wess Jugen4 

(1Lab. Cell Culture Development， RlKEN Brain Sci. Inst.， 2Lab. Behavioral Genetics， 

RlKEN Brain Sci. Inst.， 3Dept. Intemal Med. Pharmacol.， Cardiovascular Ctr.， Univ. Iowa， 

4Lab. Bioorganic Chem.， Natl. Inst. Diabetes and Digestive and Kidney Diseases) 

P01-E-5 Expression pattern of oncostatin M receptor s in the murine central nervous system 
。田村志宣森川吉博田中稔2 宮嶋篤2 仙波恵美子1

(1和医大・二解 2東大・分生研・細胞合成)

P01モ圃6 PC12細胞におけるATPによる細胞内Ca2+増加反応についてーミトコンドリアの関与一

丸山浩二，太田利男，。伊藤茂男

(北大・院獣医・薬理)

P01・ι7 PSD・95及びMALS・2のNR1/NR2Bサブタイプ受容体チャンネル活性に及ぼす効果の比較

。岩本敬1，2，山田康枝小田隆将渡辺義文2 祖父江憲治乾誠1

(1山口大・医・薬理山口大・医・神経精神阪大・院医・神経生化)

P01・E-8 Accumulation of [3H]L・serineiin rat brain synaptosomal fractions 

。宝田剛志， Vladimir J. Balcar，馬場勝弘，高本晃子，米田幸雄

(金沢大・薬・薬物)

P01四E-9 Functional heteromeric NMDA receptors expressed in cultured rat calvarial osteoblasts 

。米田幸雄，槍井栄一，藤森さゆ美

(金沢大・薬・薬物)
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P01幽E・10Functional metabotropic glutamate recetor group m subtype expressed in primary 
culures of rat calvarial osteoblasts 

。井上真希，槍井栄一，藤森さゆ美，竹森章浩，米田幸雄

(金沢大・薬・薬物)

P01モー11嘆球糸球体における endophilin-3によるドーパミン D2受容体エンドサイトーシスの調節

。杉浦弘子岩田健松岡勝人車田正男山内卓4 市川真澄芳賀達也山形

要人1

(1都神経研・神経薬理学習院大・理・生命分子科学研新潟大・院医歯学総合・神

経生物解剖徳大・薬・生化東京都神経研・発生形態)

P01圃E-12Expression of dominant negative isoform of rat norepinephrine transporter 

。北山滋雄熊谷圭森田克也士肥敏博2

(1岡山大・院医菌総合・歯科薬理広島大・院医菌薬総合・歯科薬理)

P01・E-13Effects of atypical antipsychotics on 5・HT1Areceptor-mediated [35S]GTPγS binding in 

native brain membranes 

O小田垣雄二，山内俊雄

(埼玉医大・精神)

P01・E・14デルフィリン:小脳プルキン工細胞シナプスでグルタミン酸受容体52と共存し結合する

新規PDZタンパク質

。川本進宮城洋平山下哲司深谷昌弘園田智子奥野利明4 山田和之渡

辺雅彦奥田研爾三品目美4

(1横浜市大・医・細菌神奈川がんセンター北大・院医・生体構造解析東大・

院医・分子神経生物/CREST)

P01・E・15Molecular cloning of human p40BBP and its distribution in human brain 

Oi賓登希子，本多友希子
(三菱化学生命研)

P01・E・16中性アミノ酸トランスポーターASCT2の培養アストロサイトと神経細胞における発現

。古屋茂樹篠田陽子遠藤目吾百lOmasLauney2，吉田一之1，3 渡辺雅彦4 三苫

純也平林義雄1

(1理研・脳総研セ・神経回路メカニズム理研・脳総研セ・記憶学習機構東京農工

大・連合農学研究科 4北大・院医・生体構造解析， 5Glycobiology Program， The 

Bumham Institute) 

P01圃ι17パーキンソン病モデル線条体グリア細胞におけるドパミントランスポーターの発現誘導
。浅沼幹人，宮崎育子，東洋一郎，小川紀雄

(岡山大・院医歯・神経情報学)
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P01・E-18Differential regulation of aquaporin 5 and 9 expression in astrocytes by protein kinase A 

。祖父江和哉山本直樹稲垣雅昭伊藤弘晃藤田義人勝屋弘忠浅井清文2

(1名市大・院医・危機管理医学 2名市大・院医・分子神経生物学)

P01圃E・19アストロサイトにおけるドパミントランスポーターを介したドパミン取込み機構

。宮崎育子，浅沼幹人，東洋一郎，小川紀雄

(岡山大・院医薗・神経情報学)

P01-E・20イノシトール3リン酸受容体の開口機構の解析

。内田敬子1，2，3 宮内浩古市貞_4 道川貴章1，5，御子柴克彦1幻

(1東大・医科研・基礎医・脳神経発生・分化理研.BSI'発生神経生物慶臆大・

医・小児科理研・ BSI・分子神経形成科技団・カルシウム振動プロジェクト)

P01・E-21 カルシウムによるIP3受容体の構造変化

。潰田耕造御子柴克彦1却

(1理研・脳セ・発生神経東大・医科研・脳神経科技団)

P01・E圃22Agonist-specific translocation of 11 -opioid receptor and protein kinase C in living cells 

。吉田明井上誠斉藤尚亮植田弘師1

(1長崎大・薬・分子薬理神戸大・バイオシグナル研)

P01・E・23ヒト苦味受容に関わるT2R遺伝子の組織発現と遺伝子多型の同定

。植田高史鵜川翼也石田雄介柴田泰宏村上信五2 島田昌一1

(1名古屋市立大・院医・分子形態 2名古屋市立大・医・耳鼻咽喉)

P01・E・24Developmental expression pa抗ernof TROY in mouse central nervous system 

。久岡朋子森川吉博北村俊雄仙波恵美子1

(1和医大・二解東大・医科研・先端医療・細胞療法)

P01・E-25Identification and characterization of molecules that interact with melanin-

concentrating hormone (MCH) receptor 1 

。斎藤祐見子，川村勇樹，手塚満恵，李月，丸山敬

(埼玉医大・薬理)

P01・E・26網膜内グループ111グルタメート畳容体のADPリボシールシクラーゼへのカップリング

。東田陽博陳小良張家生野田百美星直人橋井美奈子横山茂1

(1金大・院医・脳細胞遺伝子九大・院薬・病態生理)

P01・E-27Methamphetamine反復投与による移所移動活性増加と海馬α2A-アドレナリン受容体と

の関連について

0西尾昌洋，諌田泰成，水野勝重，渡辺康裕

(防衛医大・薬理)

P01・E・28Regulation of P2X receptor by ubiquitin C-terminal hydrolase L 1 

。野田百美人金掘佳子属回亜希青木俊介2(王玉来小坂仁23，和田圭司2

(1九大・院薬・病態生理国立精・神・セ・神経研・ 4部科技団、さきがけ 21 ， 

4学振)
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P01モ同29Protein kinase C regulates aquaporin expression in astrocytes 

。山本直樹祖父江和哉2 河合洋子三浦裕勝屋弘忠2 浅井清文1

(1名市大・院医・分子神経生物学名市大・院医・危機管理医学名市大・看護)

P01・E-30C6グリオーマ細胞における cAMPによる Na+依存性 vitaminC トランスポーターの発

現制御機構

0山中理人森宏平山本昌岡美智子2 藤田卓也1

(1京都薬大・薬剤 2日本新薬)

P01・E・31PC・12細胞にける norepinephrinetransporterを介した MPP+の輸送機構

。四宮賢治，山中理，山本昌，藤田卓也

(京都薬大・薬剤)

P01-E・32GFPを利用したIP3畳容体の細胞内動態の解析

。立石陽子服部光治中山智博1，2 中村健4 坂内博子13，岩井美和子内田敬

子1，5 道川貴章L4，井上貴文1A(，御子柴克彦1，ω，3

(い1東大.医科研.脳神経発生分イ化ヒι2東京女子医大.小児科理研・脳研・発生神経，

4科技団・カルシウム振動プロジェクト慶臆大・医学部・小児科)

神経伝達物質、修飾物質

P01・E・33ラット大脳皮質においてD-セリンによって発現調節される遺伝子の解析

(MS5・1) 0山本直樹土田英人海野麻未嶋津奈L2，桜井新一郎13，谷口豪13，西川徹1，2

(1国立精・神セ・神経研・疾病3部医歯大院・医歯総合・精神行動)

P01剛E・34Biochemical properties and partial purification of pChAT， a novel splice variant of 

(MS5・2) choline acetyltransferase固

o]ean-Pierre Bellier，相見良成，朴真紗美，久野正， Petra Minnasch，松尾明典，安原

治，遠山育夫，木村宏

(滋賀医大・分子神経センター)

P01園ι35メタンフェタミンによるドーパミン放出に対する卜リヘキシフェニディルの抑制効果:

依存治療に向けて

0霜里和朗渡辺悟北山滋雄2

(1川崎医大・薬理岡山大院・医歯総合・歯科薬理)

P01・E・36Serotonergic signaling inhibits hyperalgesia induced by spinal cord damage 

。堀内秀樹，尾形直則，森野忠夫，山本晴康

(愛媛大・整形外科)

P01圃E・37Nicotine inhibits ERE binding via MAPK cascade in the hippocampus. 

。鬼頭昭三，新郷S.明子

(兵庫大・健康科学部)
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P01・E・38皮質線条体神経経路を介したGABAならびにDA神経の機能的相互作用

。松本真知子富樫広子菅野学2 大橋聡上野健一吉岡充弘1

(1北大・院医・機能薬理 2北大・院医・リパビリテーション医学)

P01-E・39Effect of different species of aluminum on glutamate-Induced overexpression of PLC-

O 1 protein level in primary cultured rat cortical neurons 

O藤本貞毅人西田健太朗下漬 f~2，長津一樹l

(1京都薬大・衛生化学京大・院医・神経内科)

P01同E・405HT圃1and 5HT・3serotonin receptor subtypes regulate pain sensation in the spinal 

cord level: Normal and hyperalgesic animal model 

O尾形直則，堀内秀樹，森野忠夫，山本晴康

(愛媛大・医・整形)

P01-E-41 Stimulation 01 phospholipase A2 activity by anandamide in PC12 cells 

(MS5-4) 0染谷晃好，堀江俊治，村山俊彦

(千葉大・院薬・薬効薬理)

P01・E・42連続経頭蓋磁気刺激によるラットの抗不安作用の検討:高架式十字迷路法を用いた行動な

(MS5・3) らびに神経化学的変化

。菅野学松本真知子富樫広子吉岡充弘員野行生1

(1北大・院医・リハビリテーション医学 2北大・院医・機能薬理学)

P01-E-43 The mutation of two amino acid residues of tyrosine hydroxylase dramaticaliy 

enhances the ability of neuroendocrine AtT幽20cells to synthesize L-DOPA 

。中島昭金子葉子森啓至藤原健太郎継敏光鈴木崇弘永津俊治太田

明1

(1藤田保健衛生大・医・第1生理藤田保健衛生大・医・内科藤田保健衛生大・総

医研・分子遺伝)

P01・E-44The expression of GTP cyclohydrolase I mRNA in murine locus coeruleus is enhanced 

by peripheral administration of lipopolysaccharide 

。金子葉子森啓至中島昭永津郁子太田明1

(1藤田保健衛生大・医・生理1， 2藤田保健衛生大・医・解剖2) 

P01-E-45神経f云遺物質放出へのカルモジュリン阻害剤の彰響
。安藤公祐工藤佳久高橋正身2，3

(1東京薬大・生命科学研究科北里大・医クレスト)

P01・E・46Effect of peripheral lipopolysaccharide administration on dopamine content in murine 

anterior olfactory nucleus 

。森啓至金子葉子中島昭藤原健太郎永津郁子太田明1

(1藤田保健衛生大・医・生理 2藤田保健衛生大学病院・内科藤田保健衛生大・医)
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P01-E・47坐骨神経結繋ラット後根神経節におけるサブスタンスPとそのプロセシング酵素レベルの

変化

。中島良子土田健知久烏敏幸加藤武1

(1横浜市大・院総合理学昭和薬大・衛生化)

P01-ι48ビスフェノールAの胎仔期・乳仔期曝露におけるモノアミン神経系への影響

。庚井豊子，岡田和嗣，米国卓史，松江良彦

(大阪市大・院医・生体機能解析)

疾患モデル

POl・E・49PACAP遺伝子欠損マウスにおける脳セロ卜ニン神経系の機能異常

。新谷紀人田中一裕川口ちひろ橋本均松田敏夫馬場明道1，3

(1阪大・院薬・神経薬理阪大・院薬・複合薬物 3阪大・院医・分子医薬)

P01-E-50マウス皮質ドーパミン遊離に関わるセロトニン 1A受容体機能の隔離飼育による選択的低

下

0松田敏夫吾郷由希夫阪上匡紀2 小山豊馬場明道2

(1阪大・院薬・複合薬物阪大・院薬・神経薬理)

神経内分泌

P01-E田51 Estrogen enhances depolarization-induced glutamate release through activation of 

phosphatidylinositol 3-kinase in cultured hippocampal neurons 

。横幕大作1，2，沼川忠広13R沼川裕美子安達直樹松本知也1，2 山岸覚1，3，西尾チ

カ田口隆久2 畠中寛1

(1阪大・蛋白研・生合成産業技術総合研究所・人間系・ニューロニクス日本学術

振興会)

P01-E四52脳幹部がレプチンの直接の脳内作用部位である可能性について

。JII岸亨，大熊康修，細井徹，田中淳，野村靖幸
(北大・院薬・薬理)

イオンチャンネル、興富膜

P01・E・53T型カルシウム電流のNeuropeptideYによる増強

。岡田誠剛，長谷川歩未，樋口宗史

(新潟大・院医・薬理)

P01・E-54Acid-sensing ion channels ASIC1 a and ASIC3 are leading acid sensors expressed in 

polymodal nociceptors 

。鵜川虞也，植田高史，島田昌一

(名市大・医・ 2解剖)
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血潮菌関門

P01-E-55 Transport mechanism of aluminum citrate across the blood-brain barrier 

。長津一樹伊藤慎悟玉井郁巳辻彰藤本員毅1

(1京都薬大・衛生化学 2東京理科大・薬金沢大・薬)

自立神経系

P01-E・56副腎髄質細胞の電位依存性Caチャネル活性に対する自己/傍分泌性制御

。太田利男，甲斐隆彦，伊藤茂男

(北大・院獣医・薬理)

神経免疫

P01・ι57中枢性および末梢性インタ一口イキンー1s投与による前頭前野のヒドロキシルラジカル
および一酸化窒素代謝産物の動態の変化

。石塚雄太石田康河南洋2

(1宮崎医科大・精神医学宮崎医科大・第一生理学)

申毒症

P01・E・58Disturbance of thyroid hormone-dependent synapse formation in cultured rat cortical 

neurons by environmental chemicals 

。細田律子1，3，根岸，加藤みどり中山憲司村本和世川原正博1，3，黒田洋一郎1，3

(1都神経研・分子神経生物 2道衛研・臨床病理科技団)

精神疾患

P01・E圃59定型・非定型抗精神病薬慢性処置による神経細胞障害性について

。鵜飼渉，小津寛樹，長栄洋，山田真吾，酒井理恵，紺野雅人，館農勝，山本恵，斉

藤利和

(札幌医大・医・神経精神医学)

P01・E圃60ニコチンは注意欠陥多動性障害モデルにおける短期記憶障害を改善する

(MS4・7) 0富樫広子上野健一松本真知子薪藤秀哉吉岡充弘1

(1北大・院医・機能薬理日本赤十字北海道看護大・基礎科学)

P01・E-61Eeffect of valproate on agonist-induced intracellular calcium mobilization in human 

platelets 

O秋本達之，鈴木克治，佐々木由紀，久住一郎，小山司

(北大・院医・精神)
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てんかん

P01-E聞62ラットの発達脳でのγーブチ口ラクトン誘発欠神てんかんにおけるGABAB受容体とGHB

受容体の分離的役割

。田中聖之滝沢昇馬渡一浩加藤聖1

(1金沢大・院医・脳情報分子金沢大・医・保健)

脳血流、代謝

P01-E・63Measurement of metabolic rates for glutamate and glutamine in occipito-parietal 

lobes 01 human brain by norトinvasive2T 13C-magnetic resonance spectroscopy r3C-
MRS) 

。金松知幸大槻泰介岡本和也渡遁英宏梅田匡朗塚田裕三1

(1創価大学・生命科学研究所 2国立精・神センター武蔵病院、脳神経外科東芝医用

機器・システム開発センター)

睡眠、生体リズム

P01-E-64プ口スタグランジンD2による睡眠誘発機構は断眠後のノンレム睡眠のホメオスタシスに

関与する

O裏出良博1，2久，江口直美1，2久2 桑幡裕子1以3久， Wei 

(ド1大阪パイオサイエンス研.分子行動生物 2科技団・ CRESf.脳を知る)

P01・E・65Prostaglandin E2 activates histaminergic system via EP4 receptor to induce 

wakefulness in rats 

。黄志力望月貴年岡田哲也1，2 曲衛敏大和谷厚裏出良博1，4 早石修1

(1大阪バイオサイエンス・分子行動生物阪大・健康体育・健康医学第三阪大・

医・保健・医用物理 4科技団・ CRESf)

P01・E園66中枢/末梢時計におけるBMAl1の周期的核細胞質問移行

。田丸輝也磁島康史2 高松研1

(1東邦大・医・第2生理阪大・蛋白研・代謝)
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痴呆、アルツハイマー病

P01・F-1 Effect of MK・.801，an NMDA receptor antagonist， on BACE and EP24.15 in rat brain 

OMd. Mahiuddin Ahmed1，山本賢人知久馬敏幸加藤武1

(1横浜市大・院総合理昭和薬大・衛生化)

P01・F・2 Niemann-Pick C1 deficiency reduces the levels of cholesterol in detergent insoluble， 

(MS2-4) low-density membrane domains leading to activation of MAP kinase pathway and 

increased phosphorylation of tau 

Oi事村直哉13，キョウ建生1 Ta-Yuan Chang3，柳津勝彦道川誠1

(1長寿研・痴呆疾患 2日本学術振興会・科学技術特別研究員， 3Dept. Biochemistry. 

Dartmouth Med. Sch.) 

P01・下3 p25 subunit， an activator of CDK5， induces intensive phosphorylation on 

Ser202fThr205 residues of human tau40 in vitro. 

。橋口美津子斎藤太郎久永翼市2 橋口利雄1

(1東京医大・医・第一生理都立大・院理・生物)

P01・F-4 As蛋白とNACによる活性酸素の産生とNF-K Bの活性化:神経細胞とアストロサイトの

(MS2-3) 反応性の相違

。田中静吾，竹橋正則，上田園寛

(京大・化研・生体反応設計3)

P01・下5 CD36， a member of class B scavenger receptor family， serve as s -amyloid receptor 

and its expression on primary rat microglia stimulated with interleukine-4 

OJII原浩一，鍛治園誠，中山仁
(青島大・薬・生体機能化学)

P01圃F-6 A novel function of monomeric amyloid s -protein serving as an antioxidant molecule 

against metal・司Inducedoxidative damage 

。ゾウクン，キョウ建生，柳津勝彦，道川誠

(長寿研・痴呆疾患)

P01-F-7 Isoform-dependent lipid release from astrocytes prepared from human apolipoprotein 

E3・andE4・knock-inmice 

。キョウ建生小林まり子林秀樹ゾウクン津村直哉藤田恋人柳津勝彦

道川誠1

(1長寿研・痴呆疾患三菱生命科学研)

P01・F・8 small GTPase Rab1 Aの過剰発現によるAs産生の促進

。白石博久1，JlI村勇樹鈴木亮察暁蕊柳漕勝彦駒野宏人1

(1長寿研・痴呆疾患埼医大・薬理)

P01・F-9 アルツハイマー病におけるグリセルアルデヒド由来終末糖化産物 (AGE-2)の意義

。竹内正義佐々木信幸渡井孝幸菊地誠志山岸昌_4 牧田善二4 亀田幸彦1

(1北陸大・薬・生化札医大・医・神経精神北大・医・神経内科久留米大・

医・内分泌代謝)
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P01平ー10PC12D細胞に導入した変異プレセリンは細胞内輸送に影響する

。亀谷富由樹久米秀明森啓2

(1都精神研・分子神経生物大阪市大・医・老年医学)

P01岡下11 HerpによるAs産生増加機構の解析

。察暁蕊小亀浩市白石博久鈴木売宮田敏行柳津勝彦駒野宏人1

(1長寿研・痴呆疾患国立循環器病セ・研)

P01・F-12Immunohistochemical study of ubiquitin and deposition of s圃Amyloidprotein in old 

dog brain 

O伊藤龍生，佐藤隆夫，林義之，橋本重夫

(近大・医・病理二)

P01・F-13The preventive effect of propentofylline on the s -amyloid-induced apoptosis in rat 

hippocampal neurons 

。郡山恵樹山崎填津美千葉賢三人加藤聖毛利哲郎1

(1北陸大・薬・生物活性金沢大院・医・脳情報分子学)

P01-F-14アルツハイマーモデルマウスの空間学習障害とシナプス減少に対する続命湯の治療的作

用

。田村隆幸，東田千尋，小松かつ子

(富山医薬大・和漢薬研・薬効解析センター)

P01・F圃15HSP90によるミクログリアの活性化およびアミロイド日(1-4司の取込促進

。柿ネナ )1慎一北村佳久高田和幸下潰俊2 谷口隆之1

(1京都薬大・病態生理京大・医・神経内科)

変性疾患

P01・F・16Role of oxidative protein in neuronal cell death of Parkinson's disease幽

(MS4-2) 0丸山和佳子社本(永井)雅代田中雅嗣2 直井信3

(1長寿研・老化機構・生化学・代謝岐阜国際バイオ遺伝子治療応用生化研・脳科

学)

P01-F-17 Mechanism of neuroprotection by propargylamines 

(MS4-3) 0直井信丸山和佳子赤尾幸博伊紅辻本賀英4

(1応用生化研・脳科学長寿研・基礎老化・生化学・代謝岐阜国際バイオ遺伝子診

断阪大・医・細胞死制御)

P01・F・18ALS2 gene accounting for amyotrophic lateral sclerosis 2 encodes multi guanine 

(MS4幽6) exchanging factor (GEF) domains acting for small GTPases 

。池田穣衛，大友麻子，園田竜太，吉田英理，秦野伸二，大須賀等

(SORST/科技団、東海大・総合医学研・分子神経科学)
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P01・F・19Functional analysis of the putative transcription factors for the human Huntington's 

(MS牛5) disease gene 

。田中一則13，将口(宮田)淳子宮本なっき池田穣衛1，2

(1基礎的研究発展推進事業、科技団東海大・総合医学研・分子神経科学)

P01・F・20尾懸垂試験を用いたMPTP誘発パーキンソン病モデルマウスの行動評価

(MS4・1) 0森厚詞13，中井正三光本泰秀森泉哲次2

(1大塚製薬(株)探索第二研究所信州大・医・第二解剖)

P01-F-21パーキンソン病モデルラットの脳内ドパミン濃度変化に忍ぼすイサチンの影響

。南勝浜上尚也寺戸睦子遠藤泰平藤雅彦緒方昭彦2 田代邦雄2

(1北海道医療大・薬・薬理北大・医・神経内科)

P01・F・22A role 01 MxA protein， anti-viral GTPase， in Parkinson's disease 

。石橋大輔，三島健一，青尾直也，古川ひさ子，高橋三津雄，藤原道弘

(福岡大・薬・臨薬)

P01・F・23小胞体ストレスにおける細胞死促進因子の探索

。大貫玲子1，2 板東良雄3刈，須山英悟L6，川崎広明M，片山泰一3久遠山正嫡3尺多比

良和誠1，6

(1産総研・ジーン筑波大・院生命環境科学阪大・院ポストゲノム旭川医科

大・解剖学第一， 5CREST， JST， 6東京大・院工)

P01圃F-24EAOH遺伝子aprataxinの細胞局在解析

伊達英俊，五十嵐修一，佐野秦照，高橋哲哉，小野寺理 o辻省次
(新潟大・脳研・神経内科)

P01・F・25The analysis of aprataxin， the product 01 causative gene 01 early-onset ataxia with 

ocular motor apraxia and hypoalbuminemia 

。佐野泰照五十嵐修一小野寺理人伊達英俊小宅睦郎福原信義巻淵隆夫

森松光紀4 高橋均辻省次1

(1新潟大・脳研・神内新潟大・脳研・病理犀潟病院・神内 4山口大・神内)

P01・F・26ERストレスによって誘導される因子PKRの神経変性疾患への関与

。板東良雄1，3，大貫玲子4(片山泰一2久吉田茂孝人多比良和誠43，遠山正調2，3

(1旭川医大・第一解剖 2阪大・院医・ポストゲノム疾患解析学クレスト 4ジーン

ディスカパリー研究センター・産総研東大・院工・生命科学筑波大・院農)

P01・F-27 ドパミンアゴニストcabergolineが示す神経保護効果の作用機序

吉岡真世，田中健一，。藤田尚子，宮崎育子，浅沼幹人，小川紀雄

(岡山大院・医菌・神経情報)

P01・F-28Activation of CREB-dependent transcription system suppresses expanded 

(MS4・4) polyglutamine induced cytotoxicity. 

OMitsuteru Shimohata， Takayoshi Shimoha匂， Shuichi Igarashi， Satoshi Naruse， Shoji Tsuji 

(新潟大・脳研・神内)
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プログラム細胞死

P01・F-29ストレス応答性転写因子ATF3によるHSP27発現誘導と神経細胞死防御

。中込咲綾鈴木康博1，2，木山博資1

(1大阪市大・院医・機能細胞形態 2旭川医大・医・ l内)

P01・F圃30Transcription factors induced in cultured cortical neurons by beta amyloid peptide 

(MS2-1) 0内田洋子，五味不二也

(都老人研・神経病理)

P01・F岨31 トリメチルスズによるマウス歯状回頼粒細胞の一過性障害

。奥田洋明西山徳人山本泰弘米田幸雄荻田喜代一1

(1摂南大・薬・薬理 2金沢大・薬・薬物)

P01幽F-32神経細胞の生存に関連する新規遺伝子alivin1 

(MS会2) 0小野富男1，2，鈴木直子吉川欣亮久米川博通川島誠一1

(1都臨床研・分子制御都臨床研・実験動物)

P01-F-33 Essential role of Rho/Rho・kinasesignaling pathway in target-independent survival of 

developing motor neurons 

。小林憲太高橋将文高橋一彰八木沼洋行大隅典子貝淵弘三4 小林和人1

(1福島医大・生体機能東北大院・医・器官構築福島医大・解剖 1， 4名大・院

医・細胞情報薬理)

P01・F・34Dlxin-1， a necdin/MAGE homologous protein， enhances E2F1-induced neuronal 

apoptosis 

O桑島孝明，谷浦秀夫，古川和明

(阪大・蛋白研・機能制御)

P01・F・35PC12細胞のー酸化窒素(NO)によるアポトーシスはチロシンキナーゼの活性化を介する

。山本敏文湯山耕平山本秀子2

(1横浜市大・院総理・分子認識 2都精神研・分子精神医学)

P01-F-36 Cdk5活性化サブユニットp35のp25への眼定分解と神経細胞死に関する検討

。斎藤太郎，藤田悠一，浅田明子，久永真市

(都立大・院理・生物科学)

P01平・37N下 KBによるオリゴデンドロサイト細臨死阻害機構の解析

。浜之上誠，高松研

(東邦大・医・第2生理)

P01同F・38Effect of caspase-3 on the primary cultured mice cortical neurons with HSV-1 

infection 

OJiawei Wang， Dexin Wang， Zijing Feng 

(Dept. Neurology， Beijing Friendship Hospital) 
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虚血

P01・F・39砂ネズミ海馬における一過性前脳虚血に伴う Forkheadtranscription factorの活性化反応

(MS4-8) 0福永浩司河野隆幸1，2，生塩之敬宮本英七1

(1熊本大・医・第一薬理 2熊本大・医・脳神経外科)

P01・F・40口イコトリエンD4によるCysLT1受容体を介したミクログリアの活性化

。平林哲也1，2，清水孝雄1

(1東大・院医・細胞情報千葉大・院薬・薬効薬理学)

P01・F-41脳虚血再濯流負荷後に投与した17s -estradiolによる海馬組織内の神経細胞死抑制メカニ
スム

0藤田公平日加藤寿章山内理充芳本信子柴山健三人永田豊宮地栄一1

(1保衛大・医・生理愛知学泉短大 3名古屋文理短大)

老化

P01-F-42脳に発現するNAD依存性ヒストン脱アセチル化酵素SIR2ホモログの細胞内局在

。堀尾嘉幸，坂本淳

(札幌医大・薬理)

P01・F・43老化促進モデルマウス(SAMP8)の海馬と大脳に発現するAnkyrin-repeatを含む新規遺伝子

の解析

。山村尚志1.2，小池宣也野村靖幸大熊康修上原孝3 榊佳之田代朋子降

旗千恵1，2

(1東大・医科研・ヒトゲノム解析セ 2青山学院大・理工・化学北大・院薬・薬理)

P01・F・44老齢ラットおよびSAMP8の脳内DNA損傷とC6グリア細胞死に対する当帰持薬散

の効果

。平松緑

(東北公益文科大)

薬物依存、精神薬理

P01・F・45メタンフェタミン慢性投与によるマウスの行動感作形成と脳情報伝達系の変化

。北中純一，北中順恵，竹村基彦

(兵庫医大・薬理)

P01-F・46BDNF inhibits apoptosis induced by methamphetamine in primary cortical neurons 

through activation of Akt kinase 

。松崎秀夫人濡JlI一彦木山博資森則夫佐藤康二1
(1浜松医大・第1解剖学大阪市大・院医・機能細胞形態学浜松医大・精神神経医学)

P01平・47パラコートはドパミン神経に対し興奮毒性を示し長時間に及ぶドパミン放出を惹起する

。松原和夫人清水恵子大滝康一斉藤修塩野寛2

(1旭川医大・医・病院薬剤部旭川医大・法医学)
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ニューロン、ダリア

P02・E-1 カイニン酸海馬障害モデルにおける代償性保護作用の解析

。高田和幸，北村佳久，岡崎充宏，柿村順一，谷口隆之

(京都薬大・病態生理)

P02-E・2 Association of protein kinase C alpha and of p38 mitogen-activated protein kinase 

with the induction of tumor necrosis factor alpha in lipopolysaccharide-stimulated 

microglia 

。中嶋一行13，遠山陽子高坂新一栗原正1

(1創価大・生命研・神経化学 2国立精神・神経センター・神経研・代謝)

P02-E・3 神経系における4回膜貫通蛋白質CD9およびCD81の相補的分布と機能分担

。石橋智子池中一裕目加田英輔馬場広子1

(1東京薬大・薬生理研阪大・微研)

P02・E-4 培養ミクログリアにおけるATPによる炎症関連遺伝子mが・1の選択的発現抑制:P2X7リセ

プターからのCa2+流入の関与

。田中秀逸，賀谷直樹，小池達郎

(北大・院理・行動知能)

P02・E・5 セロトニンによるラットアストロサイトのコレステロール代謝制御

。上野幸子1，2，伊藤仁_2 長安祐子2 横山信治2

(1名市大・院医・精神認知行動医学名市大・院医・代謝細胞生化学)

P02・E-6 グリオブラスト様株化細胞OS3はミクログリア存在下で浮遊spheroidを形成する

。久村隆二1，2，田中謙二13，川上真紀子鹿島晴雄津田誠1，4

(1藤田保健衛生大・総医研・難病治療名大・院農・生物情報制御慶応大・院医・

精神 4さきがけ21)

P02-E圃7 オリゴデンドロサイトの発生の起源

。中平英子鹿川哲史1Martyn M Gulding2，池中一祐1

(1生理研・神経情報， 2'fhe salk in副知te)

P02・E・8 Expression of P2Y12 receptors in the brain 

。佐々木洋本田静世赤津智宏城光寺邦信中村泰子井上和秀高坂新一1

(1国立精神・神経センター神経研・代謝 2科技団、科技特国立医薬品食品衛生研・

薬理部)

P02圃E困9 The basic helix-Ioop-helix factor 0lig2 is essential for development of motoneuron 

and oligodendrocyte lineages 

。竹林浩秀鍋島曜子2 吉田松生2 千坂修鍋島陽一2 池中一裕1

(1生理研・神経情報京大・院医・腫療生物京大・院理)
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P02-E・10Influence of astrocyte-inducers on glial cell development in prima叩 culturesof 

embryonic rat cerebral hemisphere 

。足立達美1，2，高永博実2，3，国本学23，阿相暗晃4

(1国立水俣病研セ・基礎研 2国立環境研北里大・薬 4都老人研・神経生物)

P02-E・11アストロサイト系譜の発生の解析

。小J11泰弘1 Matthew Rasband2 ，竹林浩秀岩崎靖乃1 J ames Trimer2 ，池中一裕1
(1生理研・神経情報， 2SUNY Stony Brook) 

P02・E・12小脳頼粒ニューロン前駆細胞の増殖・分化調節

。岡野(内田)孝幸，小宮義嘩，石崎泰樹

(群馬大・医・分子病態)

P02・E・13低濃度ポリアミンによるミクログリアのアポトーシス誘導

高野桂 o中村洋一1，2，米国幸雄l

(1金沢大・薬・薬物大阪府大・院農・統合生理)

P02・E・14ミクログリアおよびアストロサイトによる酸化ストレスに対する神経細胞死抑制作用

。大城聴張純北嶋繁孝宮津ちひろ3，J 11村憲一中嶋一行2

(1東医菌大・難研・遺伝生化 2創価大・生命研・神経化学テーケークラフト・研究

開発)

P02・E・15Kainic acid induces leukemia inhibitory factor mRNA expression in the rat brain with 

different time courses between the dentate gyrus and hippocampal CA1/CA3 

subfields 

。南雅文，前川京子，山岡尚志，片山貴博，中村純治，佐藤公道

(京都大・薬・生体機能解析)

P02・E・16培養ラットアスト口サイトにおけるモノアミントランスポーターの機能的発現

。武田弘志，稲津正人，松宮輝彦

(東京医大・薬理・難治研センター)

P02・E-17Generation of BRINP1 knock-out mice 

。中谷俊幸1，JII野裕美小林三和子松本健一人有賀寛芳松岡一郎l

(1北大・院薬・神経科学 2北大・院薬・分子生物)

P02-E-18海馬アストロサイトのCa2+wave1:云播の性質

。小泉修一藤下加代子1，2，井上利秀1，2

(1国立衛研・薬理九大・院・分子制御)

P02・E幽19Perineuronal oligodendrocytes protect against neuronal apoptosis in a genetic 

demyelinating model by upregulation of lipocalirトtypeprostaglandin 0 synthase 

O江口直美L2，谷池雅子3 毛利育子鈴木衣子4 裏出良博1，2

(1 (財)大阪バイオサイエンス研・分子行動生物科技団.CREST'脳を知る阪

大・院医・小児， 4Dept. Pathology and Labo. Med.， and NeurosCI. Center， Sch. Med.， 

Univ. North Carolina at Chapel Hil1) 
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P02-ι20 L-Serine合成酵素3PGDH遺伝子のアストロサイトにおける遺伝子発現制御
。清水基宏LZ，古屋茂樹篠田陽子吉田一之1，3 三苫純也4 鈴木康夫平林義雄1

(1理研・脳総研・神経回路メカニズムG，2静岡県大・薬・生化学東京農工大・連合

農学;j;百leBurnham Institute) 

P02-E-21疾患モデルマウスからの培養シュワン細胞株の樹立
。渡部和彦坂本剛川添陽子沈勤松I，2，大橋十也衛藤義勝道川誠柳津

勝彦宮本勝一4 山村隆4 荒木令江5

(1都神経研・分子神経病理慈恵医大DNA医研・遺伝子治療長寿研・痴呆疾患，

4国立精神・神経センター神経研・免疫 5熊本大・医・腫蕩医学)

P02-E-22 Involvement of microglia activation and p38 phosphorylation in rat neuropathic pain 
。井上和秀13，津田誠溝腰朗人13，重本ー最上由香里小泉修一高坂新一2

(1国立医薬品食品衛生研・薬理 2国立精・神・センター神経研・代謝九大・院

薬・化学療法分子制御学)

情報伝達、変換、修飾

P02・E・23転写因子AP・1のミトコンドリア遺伝子非翻訳領域への結合
。藤波義明北野雅大米田幸雄荻田喜代一1

(1摂南大・薬・薬理金沢大・薬・薬物)

P02・E・24Effect of exposure to static magnetic field on AP1 DNA binding in cultured rat 

hippocampal neurons 
O平居貴生，米田幸雄

(金沢大・薬・薬物)

P02・E・25アネキシンIVの強制発現によるC6細胞のエタノール細胞障害の増大とNFKBの活性化
。大川浩子13，相馬{二酒井理恵1，3 橋本恵理鵜飼渉藤藤利和黒木由夫1

(1札幌医大・医・生化学第一札幌医大・保健医療・作業療法札幌医大・医・神経

精神)

P02圃E・26ERAD (小胞体関連分解)関連分子Hrd1pのヒトホモログの単離・同定とその機能・誘導

(MS6-4) 機構の解析
。金子雅幸，石黒正太郎，新沼芳文，野村靖幸

(北大・院薬・薬理)

P02・E・27HRD3pヒトホモログである SEL1Lの小胞体ストレスによる誘導とATF6による転写誘

導を制御する領域の同定

。新沼芳文，石黒正太郎，安井沙織，金子雅幸，野村靖幸

(北大・院薬・薬理)

P02・E・28Expression of XRE binding proteins in rat cerebellum 

。虞回法子，馬場勝弘，倉本展行，米田幸雄

(金沢大・薬・薬物)
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P02・E・29Estrogen elevates PKA activity via the putative membrane receptor in hippocampal 

neurons. 

。新郷S.明子，鬼頭昭三
(兵庫大・健康科学)

P02-ι30 A novel FERM domain including guanine nucleotide exchange factor is involved in 

Rac signaling and regulates neurite remodeling 

。久保盾貴，山下俊英，遠山正捕

(阪大・院医・二解，科学技術振興事業団)

P02・E・31Biological activity of neurotrophins is dependent on proper recruitment of Rac1 to 

lipid rafts 

。本田章子1，2久山下俊英1，2久保盾貴1，2，田中啓之1，2片山泰一1，2，遠山正調1，2

(1阪大・院医・ポストゲノム疾患解析学， 2CRESTJST， 3田辺製薬(株)創薬研究所)

P02-E・.32Morphological changes in mouse neuroblastoma caused by disruption of 

glycosylation 

。馬場孝輔，片山泰一，遠山正調

(阪大・院医・ポストゲノム疾患解析学， CREST， JST) 

P02・E・33Identification of GRP78 as a type-1 sigma receptor (sigmaR1) -associated protein. 

。山本秀子亀谷富由樹並木芳子山本敏文I，h唐沢淳一1J，曽良一郎1A，額田敏
秀1

(1都精神研横浜市大・院日本シェーリング 4東北大・医)

P02-E・34Regulation of exocytotic events and granular movements by protein kinase C in single 

chromaffin cells 

。笹川展幸，保坂早苗，林光紀，熊倉鴻之助

(上智大・生命研・神経化学)

P02・E-35αCAMKIImRNAの3'非翻訳領域に結合し樹状突起への局在を決定する蛋白因子の同定

。森泰丈，宮田信吾，遠山正調

(阪大・院医・ポストゲノム疾患解析，科学技術振興事業団)

P02・E・36細胞外Ca流入によるarcmRNAの発現誘導

。市川久詞，平英一，三木直正

(阪大・院医・情報薬理)

P02・E-37培養ラット海馬神経細胞におけるCaMkinaseのリン酸化、活性化反応

。上江洲章古，福永浩司，笠原二郎，宮本英七

(熊本大・医・薬理学一)

P02・E・38Cdk5活性化サブユニットp39のCdk5の活性化

。関川明生，斎藤太郎，浜住由子，浅田明子，久永真市

(都立大・院理・生物)
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P02-E幽39p35/Cdk5と結合する新規蛋白質の解析

。浅田明子，本間直幸，竹下亘，山川英子，榎本真理子，斉藤太郎，久永真市

(都立大・院・生物科学)

P02-E圃40Neuro-2A細胞におけるプロスタグランジン12によるブラジキニン誘発シナプシン 1のサ

イト3リン酸化の増強について

。松尾由理，鳥畑啓太，加藤浩嗣，佐々木泰治

(北里大・薬・薬理)

P02・E固41αCaMkinase 11遺伝子の神経特異的発現

。美馬佳寿子，山内卓

(徳島大・薬)

P02・E・42Antiapoptotic action of calcineurin via dephosphorylation of Bcl-2 

。山本秀幸野村威雄三股浩光下重美紀久芝崎太野村芳雄宮本英七1

(1熊本大・医・ー薬理大分医大・医・泌尿器都臨床研・細胞生理)

軸索輸送、細胞運動、細胞骨格

P02開E・43Direct observation and characterization of gelS formed from isolated neurofilaments in 

vitro 

O倉知正核川慎平小野れ~)2 ， Jean-Francois Lete汀ier3，小宮義理田代朋子2，4

(1群馬大・医・分子病態青山学院大・理工・化， 3CNRS， Poitiers Univ.， 4CREST， 

JST) 

P02・E-44IP3陪 ceptortype 1 mRNAの3'末端非翻訳領域に結合する遺信子産物と小脳Purkinje細胞

における樹状突起へのmRNA局在化機構

。飯島崇利1，2，4，木村友喜久高月香菜子今井貴雄川原茂敬5 Aran Bernstein3，桐

野豊岡野栄之1，2

(1慶応大・医・生理学科技団.CREST， 3Samuel Lunenfeld Res. Inst. Mount Sinai 

Hospital， CAN， 4阪大・院医・機能形態学東大・院薬。神経生物物理学)

P02-ι45 The roles of WAVEs in filopodia formation at NG108 growth cones 

(MS1四6) 0 Shigeaki Miyamoto1， Motohiro Nozumi1， Hiroyuki Nakagawa1， Hiroaki MikF， 

Tadaomi Takenawa2 

(1九州工大・情報工・生化システム 2東大・医科研・腫蕩分子生物)

P02モー46セマフォリンと皮質神経回路形成
(MS1・5) 0五嶋良郎，佐々木幸生

(横浜市大・医・薬理)

P02・E-47神経系の細胞形態および運動性とリゾリン指質シグナル

(MS1・4) 0福嶋伸之

(北大・院医・分子医化学)



神経化学 Vol.41 (No.3)， 2002 

P02-E・48ミクログリア特異的Iba1結合タンパク質としてのフィンブリンの同定と相互作用の解析

。大津圭子，今井嘉紀，佐々木洋，金津裕子，高坂新一

〈精神神経セ・神経研・代謝)

P02・E-49 ドレプリン結合タンパク質Drap1の同定及び機能解析

。山時博幸高橋秀人広瀬英司2 森望白尾智明1

(1群馬大・医・行動分析長寿研・分子遺伝)

P02・E・50Anterograde axonal transport 01 endopeptidase 24.15 in rat sciatic nerves 

。山本賢人知久馬敏幸2 山下厚重山口光峰北保博史2 Md Mahiuddin Ahmed1 ， 

加藤武1

(1横浜市大・院総合理昭和薬大・衛生化)

その他

P02-E・51Identification 01 a novel neural-specific protein family， BRINP 

O戸田史明，上野哲，森卓哉，中谷俊幸，松岡一郎

(北大・院薬・神経科学)

P02・E・52ショウジョウパ工でのトランスジーンによるRNAiを用いた遺伝子機能解析

。大迫俊二，高松芳樹

(都神経研・脳構造)

P02胴E・53バイオ実験に用いられる水の最適精製方法の検討

。石井直恵加納一郎金沢旬宣1

(1日本ミリポア・ラボラトリーウォータ一事， 2Lab water Div.， Millipore S.A.) 

P02・E・54小臨体ストレストランスデューサーIRE1に相互作用する因子の同定と機能解析

。大野加代子13，米国託成1，3 今泉和則片山泰一1，3，遠山正調1，3

(1阪大・院医・ポストゲノム疾患解析奈良先端大・バイオ・細胞構造科技団)

P02-E・55The 5' variants 01 p270， an integral member of SWI-SNF complexes. in the rat brain. 

。山口剛荒木一明那波宏之2 樋口宗史1

(1新潟大・院・分子細胞医学・薬理 2新潟大・脳研・分子神経生物)

P02圃E・56マウス神経芽細胞腫由来N2a細胞におけるプリオンタンパク質の局在

。鎌田礼子逆瀬川裕二人八谷如美1，2 金子清俊1

(1精神・神経センター神経研・疾病研究第7部 2科技団・戦略・脳を守る)

P02・E・57p38α の新規スプライス産物p38α2の細胞内局在と細胞死の誘導は、そのキナーゼ活性

とC末領域が制御する。

。日下永子石川保幸岡田雅人I

(1阪大・微研・発癌制御 2奈良先端科学技術大学院大)
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P02・E・58Determination of fatty acid levels in erythrocyte membranes in patients with chronic 

fatigue syndrome. 

。ZhandongLiu， Dexin Wang， Jian Zhang 

(Dept. Neurology， Binjing Friendship Hospital， Affiliated Hospital of Capital Univ. Med. 

ScU 

細胞接着因子

P02-E・59Activation 01 p38 MAPK cascade by the activity-regulated neuronal cell adhesion 

molecule arcadlin 

。安田新田中秀和杉浦弘子鈴木香子竹宮孝子三木直正2 山形要人1

(1都神経研・神経薬理阪大・院医・情報薬理)

P02-E-60 Interaction of locally modulated and de novo synthesized cadherins at the activated 

synaptic membranes 

0田中秀和安田新藤本崇宏溝口明杉浦弘子2 山形要人2 三木直正l

(1阪大・医・薬理都神経研・神経薬理三重大・医・一解剖)

P02・E・61GPトアンカー型神経接着分子コンタクチン及びNB・3の後シナプス肥厚部における局在

。武田泰生李順姫1，2，Vance Lemmon2，渡遁和忠3

(1都老人研・細胞認識， 2Dept. Neurosci.， Sch. Med.， CWRU， 3長岡技科大・生物)

感染症

P02田E・62バクテリアエンドトキシンによるグリア細胞での p38MAPキナーゼを介する IL・20の誘

導

0細井徹，和田吉世，大熊康修，野村靖幸

(北大・院薬・薬理)

シナプス

P02・E・63シナプス膜に局在する新規のDemprotein， ssLRP 

O鈴木龍雄田慶宝岡野照宮沢昌子臼田信光2

(1信州大・医・神経可塑性藤田保健衛生大・医・解剖)

P02-E-64 SNAP-25(S187 A)変異マウスの作製

。片岡正和1，4，桑原玲子中原陽子2 鈴木理可2 茂子木淑子福井由宇子横山峯

介2 高橋正身3，4

(1信州大・工・環境機能 2三菱化学生命研北里大・医・生化学 4科技団・ CRESf)
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P02・E-65シンタキシンアイソフォームとCaMKIIの結合
野村和重1，2尺小宮義嘩 o五十嵐道弘1

(1新潟大・院医歯・分子細胞機能 2群馬大・整形外科 3群馬大・医・分子病態)

可塑性

P02・E・66NMDA receptor-dependent recruitment of AMPA receptor and calnexin to plasma 

membrane in cultured rat hippocampal neurons 
。辻村淳板倉誠関口真理子工藤佳久高橋正身2，4

(1東京薬大・生命科学北里大・医三菱化学生命研， 4CREST， ]ST) 

P02・E・67カイニン酸刺激による興奮性神経活動における海馬ニューロンでの翻訳詞節因子の変化

。稲村直子，那波宏之，武井延之

(新潟大・脳研究所・分子神経生物)

パターン形成

P02・E・68神経細胞の移動を制御するリーリンシグナルとCdk5キナーゼ

(MS1-1) 0大島登志男小川正晴御子柴克彦1

(1理研・脳総研・発生神経同・細胞培養)
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細胞分化

P02幽F-1 胎児/成体マウス脳における神経幹細胞のフローサイトメーターを用いた解析
。村山綾子1却，松崎一伊谷有未13，川口綾乃4 宮田卓樹島崎琢也1人岡野栄之1.3

(1慶大・医・生理 2阪大・院・医・機能形態， 3CRESf-JSf， 4理研・発生再生センタ
ー・神戸理研・脳センター・和光)

P02圃F-2 E2F1に誘導されるニュー口ンの細胞死に対するNecdinの抑制作用
(MS与4) 0高崎理紗，植月太一，谷浦秀雄，古川和明

(阪大・蛋白研・機能制御)

P02-F・3 ES細胞由来神経幹細胞の分化に伴うPACAPおよび、その受容体の発現上昇
。虞瀬恵橋本均新谷紀人荒川尚久馬場明道1，2

(1阪大・院薬・神経薬理阪大・院医・分子医薬)

P02幽F・4 genipinによる Neur02a細胞の NO・cGMP園PKG経路から ERKのリン酸化を介した突起

伸展

。山崎異津美，大窪忠利，千葉賢三，毛利哲郎，吉藤茂行

(北陸大・薬・生物活性)

P02・F四5 Cystatin C induces astrocyte differentiation by inhibition of cystein proteases 
。長谷川明子1，2，岩崎靖乃池中一裕1

(1生理研・神経情報 2総合研究大学院大)

P02幽F・6 Negative regulation of neural progenitor cell proliferation by necdin 
。谷浦秀夫，福永典子，植月太一，吉川和明

(阪大・蛋白研・機能制御)

P02-F-7 ラットC6グリオーマ細胞のアストロサイト様分化におけるSTAT3シグナル伝達経路への

低分子量Gタンパク質RhoAの関与
。高永博実足立達美国本学1

(1北里大・薬 2水俣病研セ・基礎研究部)

P02関与8 神経幹細胞の維持と分化におけるGab1の役割
。早川佳芳1，3，西田圭吾平野俊夫島崎琢也13，岡野栄之1，3

(1慶大・医・生理阪大・院医・腫蕩病理科技団・戦略)

P02・F・9 晴乳類の神経発生におけるRNA結合蛋白質Musashiの機能解析
。芝田晋介13，榊原伸_2 小島拓郎1，3 岡野栄之1，3

(1慶大・医・生理濁協医大・解剖科技団・戦略)

P02・F圃10Wntシグナリングによるオリゴデンドロサイト分化抑制
。清水健史和田圭樹鹿川哲史高田慎治2，3，室山優子2尺池中一裕1

(1生理研・神経情報 2岡崎統合バイオ， 3ERATO近藤分化)
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P02・F・11The Wnt!calcium pathway activates NF-AT and promotes ventral cell fate in Xenopus 
embryos. 
実吉岳郎粂昭苑 o御子柴克彦1，2

(ο1東大医科研.脳神経発生.分化 2科技団カルシウム振動プロジェクト理研脳科

学総合研究セ)

P02・F圃12Expression of a glutamine-rich forkhead transcription factor in the developing central 

nervous system. 
。岩西宏樹，森川吉博，仙波恵美子

(和医大・第二解剖)

P02平田13Kohjirin， A novel bone morphogenetic protein-4 antagonist derived from astrocytes固
。 栗山寛奈植木孝俊田中正光2 三浦直行椙村春彦佐藤康二1

(1浜松医大・医・解剖1，2浜松医大・医・病理1，3浜松医大・医・生化2)

栄養因子

P02・F・14リルゾールによるラット海馬における脳由来神経栄養因子の合成機構

(MS3-1) 0仙波りつ子，加藤兼房
(愛知コロニー研)

P02・F・15bFGFによる培養中枢ニュー口ンからのMAPK活性化依存的な興奮性神経伝達物質の放出

(MS3・2) 機構。
。沼JII忠広1，2，3 横幕大作I，Z，清末和之安達直樹松本知也1人沼川裕美子1，2，田口

隆久2 畠中寛人山田雅司1

(1阪大・蛋白研・生合成産総研関西センター 3日本学術振興会特別研究員)

P02回F・16Change of the expression of glial cell line-derived neurotrophic factor (GDN円inthe rat 

(MS3・3) sciatic nerve after its transection 
。山田喜久新田淳美2 清水克時古川昭栄2

(1岐阜大・医・整外岐阜薬大・分生)

P02平・17cAMP圃dependentprotein kinase phosphorylates the p75 receptor and regulates its 

localization to lipid rafts 
。樋口晴久，山下俊英，遠山正調

(阪大・院医・未来医療開発・ポストゲノム疾患解析，科学技術振興事業団)

P02・F-18Responsiveness of embryonic striatal neurons to bone morphogenetic protein and 

neurotrophic factors 
。菊池紗綾中村昔志2 森望松岡一郎1

(1北大・院薬・神経科学 2長寿研・分子遺伝学)
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P02-F 開斗19Autcαr加e action of BMP regulates GDNF expression in Schwann cells 
。木滑恵未，松岡一郎

(北大・院薬・神経科学)

P02圃F・・20levels of mRNA for brain derived neurotrophic factor are up-regulated in the urethra 

of diabetic rats 
。町野倫太郎松岡一郎柿崎秀宏柴田隆小柳知彦1

(1北大・院医・腎泌尿器外科北大・院薬・神経科学)

P02圃F・21脊髄の切断損傷部位における神経成長因子 (NGF)の蓄積

。古川美子，村上豊，新田淳美，古川昭栄

(岐阜薬大・分子生物)

P02・F・22Effect of neurotrophins on the expression of bHLH transcription factors 
。伊藤久則，中嶋亜紀，古川昭栄

(岐阜薬大・分子生物)

P02-F・23脳由来神経栄養因子(BDNF)細胞内シグナルにおける Shp同2の役割
。高井里美，岡田雅人

(阪大・微研・発癌制御)

P02-F・24Autocrine action of acidicFGF to stimulate cholesterol metabolism and apoE secretion 

of rat astrocytes 
。伊藤仁一，長安祐子，横山信治

(名市大・医・生化I)

P02・F・25A brain-specific EGF-like family protein， NELL2， is a novel survival factor for neurons 
。堀江正人相原公徳谷津克行黒田俊一2

(1大塚製薬(株)探索第2研究所阪大・産研)

P02-F-26 Changes of the gene expression in the injured site of the rat spinal cord 
。橋本学，堀琢弥，古川昭栄

(岐阜薬大・分子生物)

突起進展、回路網形成

P02岡下27A s 25-35誘導性の突起形成不全に対するwithanolideA、withanosideIV、withanoside
(MS1-7) VIの神経突起伸展効果

。久保山友晴，東田千尋，小松かつ子

(富山医薬大・和漢薬研・薬効解析センター)

P02圃F・28Expression of tau isoforms containing exon2 and 3 during synaptogenesis in vivo and 

(MS1同8) in vitro 
。北村主税，若山勇太，舛野正樹，野呂美幸，田代朋子

(青山学院大・理工・化学)
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P02-F-29発生期大脳皮質における移動神経細胞のダイナミックな形態変化

(MS1・3) 0田畑秀典仲嶋一範1，2

(1慈恵医大 'DNA医学研・分子神経生物， 2PRESTO， ]ST) 

P02-F・30Lateralization of thalamofugal pathway before light exposure in developing chicken 

visual pathway 

。小柴満美子I，2，菊池建機養玉田正文人中村俊2

(1東京農工大・生命工精神セ神経研)

P02圃下31 Otx1は視覚野からの皮質下投射路形成に必須か?

安藤康一久保田力八木秀司永野隆相沢慎一寺島俊雄 o佐藤真1

(1福井医大・医・解剖2， 2熊本大・発生医学研究センター神戸大・院医・脳科学)

P02・F-32CRMP-2 and axon formation 

(MS1-2) 0深田優子，貝淵弘三

(名大・院医・薬理)

PO会F・33Conformational changes of Pur αconcomitantly increase in ssCRE binding activity 

。郭哲輝，曽玲晦，三木直正

(阪大・院医・情報薬理)

P02・F・34Cytoplasmic p21 Cip1/WAF1 regulates neurite remodeling by inhibiting Rho・kinaseactivity 

。田中啓之，山下俊英，遠山正調

(阪大・院医・ポストゲノム疾患解析学，科技団)

P02・F・35活動抑制による細胞死に先行して起こるシナプス廃止

。小倉明彦la2，橋本典和冨永(吉野)恵子1，2

(1阪大・院理阪大・院・生命機能)

P02-F・36Dopaminergic neurons derived from mouse midbrain maintain synchronous oscillation 

of intracellular calcium in primary culture 

。安本史恵根岸隆之2，4，石井寿幸久和茂黒田洋一郎3，4，吉川泰弘2，4

(1東大・農・実験動物東大・院農・実験動物都神経研・分子神経生物，

4CRESTJST) 

P02・F・37Disparity of cell death and mossy fiber sprouting in kainic acid-treated hippocampal 

slice cultures 

。韓春錫古川由里子1，2，烏光慶一1，2

(1N T T物性科学基礎研科技団・戦略)

P02・F・38細胞形態測定装置を用いた神経細胞の突起伸展評価

。田中史子，清水博喜，隠岐徹，長谷川嘉一

(エーザイ(株)筑波研)
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再生、移植

P02聞F-39金魚視神経再生過程におけるトランスグルタミナーゼの変動とその役割

。杉谷加代1，2，3，松川通2，3，本間啓子13，加藤聖2，3

(1金大・医・保健金大・院医・脳情報分子， 3CREST) 

P02-F-40 A member of collapsin response mediator protein(CRMP) family has a potent neurite 

elongation activity in nerve regeneration 

。鈴木康博1，2，中込咲綾稲垣直之員淵弘三4 木山博資1

(1大市大・院医・機能細胞形態 2旭医・ー内奈良先端・院・バイオ・細胞情報，

4名大・院医・細胞情報薬理)

P02・F・41神経周膜の修復・端側縫合移植モデルにおける神経再生

。岡島誠一郎小田良平川永徳小橋裕明久保俊一1Julia Terzis2 

(1京府医大・整形パージニア医学校)

P02・F-42Damage induced neuronal endopeptidase (DINE/ECEL) expression is regulated by UF 

and a deprivation of NGF 

。加藤隆一1，2，瀬尾(桐生)寿美子木山博資2

(1札医大・医・泌大阪市大・院医・機能細胞形態)

P02・F・43脳に移行する細胞を骨髄細胞から選択する方法の検討

。小野健治1，2，吉原賢1，2，田中謙二人瀧井猛将2小野寄菊夫津田誠1

(1藤田保衛大・総医研・難病治療 2名市大・院薬・生体防御)

P02・F-44ガレクチンー1に対するモノク口一ナル抗体の作製の試み

。堀浩一朗藤牧香代吉村和法人門屋利彦堀江秀典野村正彦1

(1埼玉医大・医・生理医薬開発研究所早稲田大・先端バイオ研究所)

P02-F-45脱髄モデルマウスへの神経幹細胞の移植

。松本路生鹿川哲史1 Francois Lachapelle2， Anne Baron-Van Evercooren2，池中一裕1

(1生理研・神経情報， 2INSERM U546， France) 

ミエリン

P02平-46Two novel sulfated oligosaccharides derived from PO of bovine peripheral nerve myelin 

。閤剣虹，北村邦男，野村正彦

(埼玉医大・生理)

P02・・F-47Structural studies on the glycoprotein-derived oligosaccharides in the peripheral 

nerves increased during maturation or by nerve crush injury 

O北村邦男吉野百合子2 閤剣虹野村正彦1

(1埼玉医大・生理 2埼玉医大・産婦人科)

P02・F・48シバラーミュータントマウス由来オリゴデンドロサイト前駆細胞を用いたミエリン形成

機構の解析

。阿相暗晃中原仁1.2 清和千佳1

(1老人研・神経生物慶大・解剖)
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PL圃1
Neuronal Function and Intracellular Transport: Gene， Structure， Dynamics， Function and Diseases 

of Kinesin superfamily motor proteins， KIFs. 

Nobutaka Hirokawa 

University ofTokyo， Graduate School of Medicine， Tokyo， ]apan 

In neurons many proteins are transported and sorted to axon and dendrites as membranous organelles or protein 

complexes along microtubules. This mechanism plays釦ndamentalrole on neuronal morphogenesis，負mctionand 

survival and also relates deeply wi仕1neuronal diseases. To understand this mechanism we identified all members， 45， of 

microtubule based molecular motors， KIFs in mammals. Using multiple molecular cell biological and molecular 

genetical approaches we have characterized these members. In this lecture 1 will focus on KIFIA， lBb and 17. KIF1A is 

tbe fastest anterograde monomeric motor for transport of precursors of synaptic vesic1es and essential for neuronal 

function and survival. KIF1Bb conveys also synaptic vesic1e precursors and is a responsible gene of Charcot-Marie-
Tooth type 2A hereditary neuropathy. KIF17， expressed speci宣callyin neurons，仕ansportsvesic1es containing NMDA 

receptors in dendrites. KIF17 recognizes and binds to NMDA receptor via interaction composed of KIF17-mLin1か

mLin2-mLin7-NR2B. In仕lislecture 1 will also introduce the mechanism of transport of mRNAs and AMPA receptors. 
官Iemechanisms how the functional molecules are sorted specifically to axon and dendrites wil1 be presented， too. Thus， 

our studies revealed that廿ansportof important functional molecules is accomplished very precisely by these new 

molecular motors. 
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PL・2
Molecular basis of apoptosis: Bclト.幽-2

Yosl由hi出hideTsu吋ljimotωO 

神経化学 Vol.41 (No.3)， 2002 

Osaka University Medical School， Dept. of Post-Genomics & Diseases， CREST of JST 

Programmed cell death or apoptosis， a cellular des廿uctionmechanism plays an integral part in a variety of biological 

events including morphogenesis， tissue homeostasis， and removal of unwanted or harmful cells. Because dysregulation 

of programmed cell death leads to a variety of human diseases including various neurodegenerative diseases， the 
knowledge of the molecular mechanism of cell death is important not only for basic research but also for developing 

therapeutic strategy for theses diseases. 

Extensive studies performed in the last 10 years have unvei1ed a considerable amount of the molecular basis of cell 

death including apoptosis and some forms of necrosis. Accumulating evidence indicates白紙achange in mitochondrial 

membrane permeabi1ity is one of the most critica1 events in cell death in mamma1s because it leads to mitochondrial 

dysfunction (necrosis) as well as the回 nslocationof apoptogenic factors， including the仕組slocationof cytochrome c 

into the cytoplasm， which in tum activates apoptosis-driving proteases called caspases. The Bd・2family of proteins， 

consisting of anti吋celldeath and pro-cell death members， regulate cell death by forming heterodimers between members 
wi白 oppositeactivities as well as by functioning independent1y from each 0仕ler.百lisfamily of proteins determines 

survival-or-d回thof cells mainly by con仕011ingmitochondrial membrane permeabi1ity. 

We have recently shown that VDAC (mitochondrial porin) is required for apoptotic and necrotic mitochondrial 

changes， and is one of the targets for Bcl-2 family members: prかapoptoticBax and Bak induce a conformational change 
of VDAC to allow the passage of apoptogenic factors such as cytochrome c through the channel， while anti-apoptotic Bcl-

2 and Bcl-xL through direct binding close the VDAC to preserve the mitochondria， which implies a role of Bcl-2 family 

proteins as channel regulators. This provides us with a crucial basis from which we could dissect in details the functions 

of Bcl-2 family of proteins. We have also previously reported that Bcl-2 defect is involved in pathogenesis of one 

neurodegenerative disease， which implies that Bcl-2 is an important player in neuroprotection. 

By presenting additional recent studies， I will discuss how death signals are transnutted in a cell， how life-or-death of a 

cell is determined， and finally how we could contribute to developing a therapeutic strategy for t 
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PL・3
synaptic plasticity regulated by stargazin and PSD-95 

David S. Bredt 

Department of Physiology， University of California at San Francisco 
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Excitatory synaptic transmission is mediated primarily by glutamate acting on two c1asses of ligand gated ion channels: 

AMPA receptors and NMDA receptors. The AMPA receptors are involved in moment-to-moment signaling， whereas 

NMDA receptors play an important role in initiating synaptic plasticity. Recent cell biological analyses have emphasized 

remarkable differences in regulation of the synaptic expression of仕lesetwo c1asses of receptors. NMDA receptors are 

stable components of the postsynaptic density伊SD)，whereas AMPA receptors cyc1e on and off the synaptic membrane 
in a manner that is tightly con廿olledby neuronal activity. Regulated insertion and removal of AMPA receptors at the 

synapse provides a mechanism for altering synaptic efficacy and for storing information in brain.τ'his has lead to 

intensive study of the molecular architecture that recruits and anchors glutamate receptors at the synapse. 

In仕1Issymposium， 1 will describe experiments showing that synaptic AMPA receptor levels are regulated by a synaptic 

complex of the tetraspanin， stargazin and the postsynaptic density protein， PSD-95. Stargazin， which is mutated in 

epi1eptic stargazer mice， is the first transmembrane protein found ωinteract with glutamate receptors. In addition to 

suffering epi1epsy， stargazer mice exhibit cerebellar ataxia. Physiological studies showed出atsynaptic AMPA receptor 

currents are selectively absent from synapses on cerebellar granule cel1s， though NMDA-mediated responses are 

normal at these same synapses. Despite this lack of functional AMPA receptors， the levels of the AMPA receptor 

subunits GluR2 and GluR4 appear normal in stargazer cerebellum.τ'he lack of synaptic AMPA responses reflects a 

block in AMPA receptor tra血ckingto the synapse as elec仕onmicroscopic analysis with immunogold labeling shows a 

profound loss of synaptic AMPA receptors. In addition to disrupting synaptic AMPA receptors， lack of stargazin also 

abolishes AMPA receptor responses at ex甘asynapticsites. 

τ'he structure of stargazin helps explain these dual roles in regulation of AMPA reαptors. Stargazin is a tetraspanin， a 

protein with four transmembrane domains. The cytosolic C-termina1 tail of stargazin contains a PDZ binding site， which 

binds to PSD・95.This PDZ binding site is critical for synaptic function of AMPA receptors， as transfecting mutant 

granule cells with a stargazin 

are widespread in the CNS. 

By binding to stargazin， PSD-95 participates in synapse development and plasticity. Overexpression of PSD-95 in 

hippocampal neurons drives maturation of excitatory synapses as evidenced by enhanced synaptic c1ustering and 

function of AMPA receptors. Interestingly， PSD-95 overexpression also mediates a retrograde signal to enhance 

maturation and function of presynaptic nerve terminals出ats戸lapseupon neurons overexpressing PSD-95. 

How might PSD-95 dynamically regulate synaptic glutamate receptors and synaptic plasticity? PSD・.95contains two 

critical cysteine residues at positions 3 and 5， which are sites of protein palmitoylation. This post-translational 

modification involves addition of palmitate， a 16-carbon fatty acid， via a labile thioester linkage. Palmitoylation of PSD-95 

is essential for c1ustering at the PSD. Akin to protein phosphorylation， palmitoylation is a reversible process仕latis 

dynamica11y regulated by specific cellular stimuli. We therefore asked whether this lipidation of PSD-95 is acti吋ザー

dependent at the synapse and whether this might regulate glutamate receptor function. 

Using cultured hippocampal neurons， we found palmitate cyc1ing on PSD-95 at the synapse and find that palmitate 

tumover on PSD-95 is regulated by glutamate receptor activity. Acutely blocking palmitoylation disperses synaptic 

c1usters of PSD・95，and causes a selective loss of synaptic AMPA receptors. We also find that rapid glutamate-mediated 

AMPA receptor intemalization requires depalmitoylation of PSD-95. In a non-neuronal model system， c1ustering of PSD-
95， stargazin and AMPA receptors is also regulated by on-going palmitoylation of PSD-95 at the plasma membrane. 

These studies suggest that pa1mitate cyc1ing on PSD-95 can regulate synaptic strength and regulates aspects of activity-

dependent plasticity. 



神経化学 Vol.41 (No.3)， 2002 

272 

PL-4 
Tyrosine Hydroxylase Phosphorylation 

Peter R Dunkley 

School of Biomedical Sciences， Faculty of Health， The University of Newcastle， NSW 2308， Australia. 

When catecholamines are secreted there is a need to replace the lost catecholamines. The most important short-term 

mechanism is the activation ofTyrosine HydroxylaseぐTH)，the rate limiting en勾Tmein catecholamine biosynthesis. TH 

activity is normally inhibited by catecholamine binding. Stimuli that lead to an increase in intracel1ular calcium and 

catecholamine secretion also increase the phosphorylation of TH.τbis phosphorylation releases bound catecholamines 

and "activates" TH. The three sites on TH phosphorylated in response to a range of stimuli are Ser19， Ser31 and Ser40. 
Ser19 is generally phosphorylated first， followed by Ser40 and final1y Ser31. It is estab!ished in vitro that 
phosphorylation of Ser40 is the most important site for activation of TH. Phosphorylation of TH on Ser31 has only a 

minor effect on TH activity and phosphorylation of Ser19 has no effect. 

What protein kinases and protein phosphatases act on TH ωexplain the sequence of phosphorylation events? In bovine 

adrenal chroma箇ncel1s it is estab!ished that Ser19 is phosphorylatβd byCaMP長11and by MAPKAPK2 (Bobrovskaya 

et al.， J Neurochemis町78，490-498，2001).CaMPK-II is rapidly activated by an increase in in回 .cel1ularcalcium induced 
by the stimuli that lead to catecholamine secretion and TH activation. However， Ser40 can also be phosphorylated by 

CAMPK-II and the delayed phosphorylation of Ser40 is therefore likely to be due to other reason(s). Ser31 is 

phosphorylated by ERK. Activation of this kinase takes some time to occur due to a sequence of protein kinases 

needing to be activated and this explains the delayed phosphorylation of Ser31. Ser40 is phosphorylated by a large 

number of protein kinases， but it is general1y agreed that PKA predominates. Protein phosphatases 2A and 2C bo廿1

dephosphorylate Ser19， Ser31 and Ser40. In recent studies we have established that dephosphorylation of Ser40 by 

PP2C is prominent under certain circumstances. 

Why does Ser 19 phosphorylation precede Ser40 phosphorylation on TH? It is possible that heirarchical phosphorylation of 

TH can explain出issequence of events. Heirarchical phosphorylation is de自nedas the rate of phosphorylation of a 

protein at one site being dependent on prior phosphorylation at ano出ersite on the same protein. We provided the first 

evidence for heirarchical phosphorylation of TH whereby the phosphorylation of TH on Ser19 increases the rate of 

phosph 
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Molecular Mechanism and Hierarchical Structure of Circadian Clock 

Ken-ichi Honma 

Hokkaido University Graduate School of Medicine， Department of Physiology 
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τ'he circadian clock in mammals regulates the time structure of physiology and behaviors by generating the circadian 

rhythms in the suprachiasmatic nucleus (SCN) and synchronizing them with environmental periodicities， especially a 

light-dark cycle. 

In the last few years， our knowledge on the molecular mechanism of circadian clock was rapidly accumulated and there 

seems to be a general agreement that at least 6 clock genes， Perl， Per2， Clock， BMAL1， Cηr1， Cry2 ， are involved in仕le

core of rhythm generation system.τ'he protein products of Clock and BMAL1， bHLH-PAS type transcription factors， 

form heterodimers which activate the transcription of Per gene. Per protein products in tum inhibit the transactivation 

by CLOCK/BMAL1 together with the protein products of Cryl and Cry2， closing a auto-regulatory feedback loop. 

Recent1y， the third factor is proposed to be involved in白eauto.;feedback loop， which represses仕le仕'ansactivationof Per 

genes by CLOCK/BMAL1. It is a bHLH-PAS type仕組scriptionfactor and expressed in the SCN. Its expression is 

enhanced by light stimulus， suggesting an intraceIlular transmitter of light in the circadian system. 

百lereis evidence that the SCN contains multiple oscilIating neurons. Circadian rhy社lmsof individual neurons in the 

dispersed cell culture are different in their periodicity but become identical in the slice culture in which the normal 

assemblies of SCN are preserved. The finding suggests an important role of cell-to-ceIl communication in mutual 

S戸lchronizationof the oscillating neurons. The synchronization of oscillating neurons is critical for the SCN to function 

as the circadian pacemaker. Clock mutation abolishes the circadian rhy出msin behaviors under constant darkness. 

However， individual SCN neurons in Clock mutant mice exhibit robust circadian rhythms for a substantial length， 

indicating白atthe dynamics of multi・oscillatorstruc加res仕onglye佐cts白efinal outputs of circadian clock 

There is also evidence出atmore than one pacemakers are operating in the SCN. The SCN neurons secrete two major 

peptide hormones， vasopressin (A VP) and vasoactive intestinal peptideれTIP).In the slice culture， AVP and VIP in出e

culture medium show robust circadian rhythms with the peak phases at almost仕lesame time of day. However， the 

peak phases of peptide rhythms become separate and even antiphasic， when antimitotics is administered in the culture 

medium. These findings 
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IL・2
Molecular and Neural Mechanisms of Eyeblink Conditioning Studied with Mutant Mice 

Yutaka阻rino

Laboratory of Neurobiophysics， School of Pharmaceutical Sciences， The University ofTokyo 

Classical eyeblink conditioning is a form of associative motor learning and critically depends on the cerebellum. It 

typically uses a tone as the conditioned stimulus (CS)， and a periorbital shock or corneal air puff as the unconditioned 

stimulus (US). By repeated presentations of the CS paired with the US， the CS comes to e1icit an eyeblink， which is 

called the conditioned response (CR). The memory trace is believed to be formed and stored in the anterior interpositus 

nuc1eus and overlying cer油 ellarcortex. As a key mechanism in自ecerebellar cortex，出elong-term depression (LTD) 

at parallel宣ber-Purkinjecell synapses has been proposed. The glutamate receptor subunit 1i2 (GluR1i2) is selectively 

expressed at the dendritic spines of PCs and essential to the induction of cerebellar LTD. Therefore， GluR1i2-null mice， 

in which cerebellar LTD is specifically impaired， provide a useful means to test the cerebellar LTD hypothesis. 

Mutant mice lacking GluR1i2 showed severe learning impairment in delay conditioning in which the US was delayed 

and cかterminatedwi仕1the CS， supporting the hypothesis [Kishimoto， et a1.， Eur J Neurosci 13， 1249 (2001)]. However， 
we also found that these mutant mice learned normally in trace conditioning in which a stimulus-free trace interval 

intervened between the CS and US， and even when we used a "trace 0 paradigm" (in which the US started just after 

termination of the CS) [Kishimoto， et al.， Eur J Neurosci 14， 1515 (2001) 1. This surprising finding was con宣rmedin 
experiments with another line of mutant mice lacking phospholipase Cs4 [Kishimoto， et al.， Neuroreport 12， 2919 

α001)] or wild type mice subjec凶 toin廿acerebellarinjection of an NO synthase inhibitor L-NAME [Suzuki， et al.， 

submittedl， both lacking cerebellar LTD. Therefore， there may be variations in the cerebellar neural subs廿atesfor 

eyeblink conditioning depending on the CらUStemporal overlap. 

We recently have found that the muscarinic acety1choline receptor antagonist scopolamine impairs learning in回 ce0 

paradigm experiments with GluR1i2-/-mice [K Takatsuki， et a1.， Neuroreport 13， 159 (2002)] and that mGluRl outside 

the cerebellum is essential for trace conditioning but not for delay conditioning [Kishimoto et a1.， submittedl. These 
findings suggest a contribution of the hippocampus to the LTD-independent learning mechanism. To examine this 

possibility further， we looked at the e妊ectsof hippoc 
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Regulation of nucleocytoplasmic transport and cell proliferation by Ran GTPase. 
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Department of Molecular biology， graduate School of Medical science， Kyushu University 
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Ran is a Ras.like nuc1ear sma11 GTPase. Its GTPase activating protein， RanGAP1， is loca1ized in the cytoplasme and the 

RanGDP/GTP exchange factor， RCC1， is on the chromosome. Thus， Ran shuttles between the nuc1eus and the 

cytoplasme to complete its GTPase cyc1e， making a gradient of RanGTP concentration from the nuc1eus to the 

cytoplasme. Along this gradient of RanGTP concen仕ation，mRNA and proteins were transported企om血enuc1eus to the 

cytoplasme by the aid of Ran and exportins. In addition ωnuc1eocytoplasmic transportヲRanis involved in microtubule 

oraginization. Since nuc1ear membrane is absent in M.phase of mammalian cells， microtubule assembly stimulated by 

Ran is thought to be independent from nuc1eocytoplasmic transport. It is a matter of debate as to how the 

nuc1eocytoplasmic transport is related to the cell cyc1e progression. We think that RCCl may play an important role for 

coupling the nuc1eocytoplasmic transport with the cell cyc1e progression， since the coupling of S-phase completion and 

M.phase initiation is abolished upon loss of RCC1 in hamster tsBN2 cells arrested with hydroxyurea， an inhibitor of 

ribonuc1eotide reductase. 

RCCl comprises of sevenfold repeated antiparallel j3-sheets arranged in a circular fashion， a fold called a β 

propeller. Its affinities to RanGDP and RanGTP are similar. Thus， the ex廿afactors such as either RCCl-or Ran-binding 

proteins may shi食theequilibrium further toward formation of血eRanGTP complex. Since a RCCl mutant without DNA-

binding activity still locates on the chromatin and rescues a temperatur，争sensitivelethality of hamster tsBN2 cells， we 

assume that there must be some proteins which anchor RCC1 on出echromatin. Such RCCl-binding proteins may play 

a role for coupling the cell cyc1e progression with the nuc1eocytoplasmic transport， along with RCC1. Ran-binding 

proteins are grouped into RanGTP加 dRanGDP binding proteins. RanBPl， RanBP2 and RanBP3 bind to RanGTP， and 

Nft2p/p10 binds to RanGDP. Mog1p which has been identified as a suppressor of ts mutants of S. cerevisiae Ran 

homologue Gsp1p， binds efficiently to RanGTP， while the crystal structure of Mog1p is similar to N立2p/plOthat 

specifically binds to RanGDP. Other Ran-binding proteins仕lUSfar identified are Dis3p， RanBPM and proteins belonging 

ωthe Importin s family. 
In addition to Importin s family proteins， RanBP1， RanBP2加 dRanBP3 are required for nuc1eocytoplasmic 

transp 
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IL・4
Bulk Protein Degradation -Molecular Dissection of Autophagy -

Yoshinori Ohsumi 

National Institute for Basic Biology 

Cellular activities are maintained in balance of continuous synthesis and degradation of many proteins. Bulk 

degradation of cytosol and organelles is crucial for ceIIular homeostasis under nu廿ientlimitation， ceII differentiation and 

development. This process occurs in a Iytic compartment， lysosome/vacuole. Major route for Iysosome/vacuole， 
autophagy， proceeds by dynamic membrane reorganization. To elucidate the molecular mechanism of the autophagic 
process we have used the yeast， S. cerevisiae， as a model system. Under various nutrient s旬rvationconditions， yeast 
cells induce active sequestration of the cytoplasmic components to the vacuole. This whole process is topologicaIIy the 

same as macroautophagy known in mammalian ceIIs. Taking advantage of yeast system， we isolated total 15 autophagy-

defective mutants (apg). AIl mutants showed a simiIar phenotypes， reduced protein degradation， loss of viability under 

starvation， and defect in sporulation. Most APG genes have mammaIian homologues， suggesting白atautophagy is well 

conserved from yeast to human. 

We are currently working on the structures and functions of these yeast Apg proteins and applying these findings 

to higher eukaryotes. Among them we reported a unique protein conjugation system.百leC-terminal glycine residue of 

Apg12p， a 186 amino acid protein， conjugates to a Iysine residue of Apg5p， a 294-amino acid protein via an isopeptide 

bond. The co吋ugationreaction is mediated Apg7p， E1 Iike activating enzyme and Apg10p， conjugating enzyme.百lIs

conjugate is constitutively synthesized and is essential for autophagosome formation. Furthermore recently we 

discovered another ubiquitin Iike protein， Apg8， is activated by Apg7 and transferred to Apg3 through a thioester 
intermediate. Interestingly Apg8 finaIIy conjugates with one of major phosphoIipid， phosphatidylethanolamine via an 

amido bond. Apg8 is synthesized as a precursor and processed to expose a C-terminal glycine by a novel cysteine 

proteinase， Apg4. Apg4 has ano仕lerrole to deconjugate Apg8-PE， which is aIso important of autophagy.τ11ese findings 
have expanded the concept of UBL system to conjugation reaction with not only protein but other molecules such as 

Iipids. Recent analyses show that these two systems are working very cIosely and interacting each other. Other Apg 
proteins form a protein kinase complex and autophagy-specific PI3 kinase complex.τ11 
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AMPA receptor trafficking during plasticity 
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Cold Spring Harbor Laboratorγ，USA 
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The molecular mechanisms underlying synaptic plasticity are becoming more clear. Activity-induced synaptic 

enhancement in hippocampus is accomplished at different developmental ages by delivery of AMPA receptors 

containing the different but homologous subunits GluR4 or GluRl. Here we show that activity-driven phosphorylation of 

GluR4 by PKA is necessary and sufficient for delivery of receptors to synapses during early development. Such 
phosphorylation relieves a retention interaction that， in the absence of synaptic activity， maintains GluR4剛containing

receptors away from the synapse. In contrast， phosphorylation of GluR1 by PKA is necessary but not sufficient for 
delivery of receptors to synapses in older animals. For GluR1， CaMKII is also necessary. Thus， a mechanism that 

mediates plastici匂Tearly in development becomes a gate for plasticity later in development. Incre渇singrequirements 
over development may be one way that plasticity becomes more specific and also reca1citrant with age. 
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ISN圃 2
Molecular Genetics of the Synapse Formation and Function 

Masayoshi Mishina 

Department of Molecular Neurobiology and Pharmacology， Graduate School of Medicine， University of 

To旬。

Cumulative evidence suggests that the dynamic s廿uctur争functionrelationship of the brain largely depends on the 

experience-dependent development and functioning of synapses. Studies on the glutamate receptor (GluR) channel shed 

light on the molecular basis of neural input-dependent synapse dynamics.τbe N-methyl-D-aspartate (NMDA) sub匂rpeof 

GluR plays key roles in synaptic plasticity as a molecular coincidence detector. We revealed that the multiple 

GluRe/NR2 subunits carrying the glutamate binding site are major determinants of the NMDA receptor molecular 

diversity. We examined the physiological roles of respective GluRe subunits by gene targeting. Mutant mice lacking 

GluRd showed increased thresholds for both hippocampallong-term potentiation and contextuallearning. 

Heterozygous mutant mice wi白 reducedGluRe2 exhibited exaggerated startle responses to acoustic s世muli，indicating 
forebrain-specific GluRe2 regulates the reflex because the primary circuit of the startle response is located in the lower 

brainstem. GluRe2 mutant mice died shortly after birth and fai!ed to form the whisker-related neural pattern 

(ba汀elettes)in the brainstem trigeminal complex. These results suggest that the molecular diversity of GluRe underlies 

the diverse physiological roles of NMDA receptor channels. GluR1i is a novel member of the GluR channel family we 

found by molecular cloning. GluR1i2 is selectively localized in cerebellar Purkinje cells. Analyses of GluR1i2 mutant mice 

revealed that the GluR1i2 subunit plays essential roles in motor learning and cerebellar LTD and in refinement and 

maintenance of Purkinje cel1 synapses. GluRδ2 mutant mice fai!ed to learn in the delay paradigm of eyeblink 

conditioning， but not in the trace paradigm. On由eother hand， GluRel mutant mice exhibited an impairment of learning 

in the trace paradigm， suggesting出atneural substrates under1ying eyeblink conditioning are different depending on the 

temporal over1ap of the conditioned and unconditioned stimuli. Our molecular genetic studies on GluR channels imply 

that learning and memory may share a common molecular mechanism with synapse formation during brain 

development 

Thus， elucidation of how the neural network is formed and modulated is essential to understand how the brain 

functions. To address this issue， we developed a novel strategy that enables visualization an 
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Cdk5: A new player at the neuromuscular synapse 
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Department of Biochemistry， Molecular Neuroscience Center， and Biotechnology Research Institute， 

Hong Kong University of Science and Technology， Clear Water Bay， Hong Kong， China 

百ledevel'Opment 'Of the neur'Omuscular juncti'On (Nrvr]) depends 'On recipr'Ocal signaling between m'Ot'Or neur'Ons 

and their target musc1e fibers. A number 'Of ligand-recept'Or interacti'Ons have been implicated t'O mediate these signaling 

cascades at the NMJ. F'Or example， MuSK recept'Or is part 'Of the recept'Or c'Omplex that mediates agrin明induced
aggregati'On 'Of AChRs while activati'On 'Of ErbB recept'Ors by neuregulin (NRG) regulates the synaptic transcripti'On 'Of 

acety1ch'Oline recept'Ors (AChR). My lab'Orat'Ory is interested in delineating the r'Oles 'Of recept'Or tyr'Osine kinases in the 

devel'Opment and maintenance 'Of the Nrvr]. During the c'Ourse 'Of 'Our studies 'On the regulati'On 'Of AChR expressi'On， we 

have identified a new player， cyc1in田dependentkinase 5 (Cdk5)， which is inv'Olved in signaling at the NMJ， 

Cdk5， a member 'Of the Cdk family， is inv'Olved in cellular functi'Ons that are n'Ot related t'O the regulati'On 'Of cell 

cyc1e pr'Ogressi'On. While 'Other members 'Of the family ass'Ociate with cyc1ins， the serine/thre'Onine kinase activity 'Of 

Cdk5 depends 'On its regulat'Ory partners， p35 'Or p39， which are pr'Ominent1y expressed in the CNS. T'O date， the best-
characterized r'Ole f'Or Cdk5 is in regulating neur'Onal migrati'On and ax'Onal guidance as well as cyt'Oskeletal dynamics. 

There is als'O increasing evidence that links Cdk5 activity t'O the regulati'On 'Of membrane transp'Ort and d'Opamine 

signaling. In additi'On t'O its kn'Own functi'Ons in neur'Onal devel'Opment， recent evidence suggests a n'Ovel r'Ole f'Or Cdk5 in 

the m'Odulati'On 'Of p'Ost-synaptic functi'Ons. F'Or example， Cdk5 can regulate the expressi'On 'Of AChR in musc1e and 

NMDA recept'Ors in cultured hipp'Ocampal neur'Ons. In adult musc1e， Cdk5 and its activat'Ors are l'Ocalized ωthe Nrvr] 

and mediate the acti'Ons 'Of NRG by ass'Ociating with the ErbB recept'Ors. Treatrnent 'Of cultured my'Otubes wi出 NRG

increases the p35-ass'Ociated Cdk5 kinase activity. While inhibiti'On 'Of Cdk5 activity attenuates NRG-induced ErbB 

activati'On and AChR仕anscripti'Onin cultured my'Otubes， 'Overexpressi'On 'Of p35 results in an increase in AChR pr'Om'Oter 

activity in musc1e. T'O further understand the regulati'On 'Of Cdk5 and p35 in rat skeletal musc1e during the f'Ormati'On 'Of 

NMJ， we have examined whether the expressi'On 'Of p35 and Cdk5 can be regulated after nerve injury. While the 

仕組scripts'Of cdk5 and p35 increase in musc1e after denervati'On， they exhibit different temp'Oral profiles suggesting血at

these changes in gene仕anscripti'Onmight be regulated by di旺'erentmechanisms. Furtherm'Ore，仕ledependence 'Of p35 

mRNA expressi'On 'On b'Oth仕ophicfact'Ors and elec剖calactivity is similar ω出at'Observed f'Or AChR. Recent analysis 'Of 

the Cdk5 null mice in 'Our lab'Orat'Orγreveals an interesting abn'Ormal phen'Otype at the devel'Oping Nrvr]. M'Ore'Over， 'Our 

studies 'On the identificati'On 'Of p35-interacting pr'Oteins w'Ould delineate the signaling m'Olecules that act in c'Oncert with 

the Cdk5 c'Omplex t'O affect the pr'Ocess 'Of synapse f'Ormati'On. 
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Structure， regulation and function of PKB/Akt-a pleiotropic protein kinase involved in multiple 

signaling pathways 

Brian A Hemmings 

Friedrich Miescher-Institute， Switzerland 



F 
神経化学 Vol.41 (No.3)， 2002 

281 

15N-5 
EXCITATORY AMINO ACID TRANSPORTERS: NEW INSIGHTS INTO STRUCTURE， FUNCTION AND 

REGULATION 

Arnara， S. G. 
Vollum Institute and Howard Hughes Medical Institute， Oregon Hea1th & Science University， 3181 SW 

SamJackson Park Road， Portland OR USA 97201 

Neurotransmitter transporters present on the plasma membrane contribute to the clearance and recycling of 

neurotransmitters and have a profound impact on the extent of receptor activationめatoccurs during neuronal signaling. 

Work in our laboratory has focused on the structure， regulation and cellular physiology of sodium-dependent 

transporters for the biogenic amines and another family of sodium-dependent carriers for excitatory amino acid 

neurotransmitters. Five different human subtypes of excitatory amino acid transporters (EAATs1-5) and their 

homologues in several species have been identified. The glial carriers (EAAT1 and EAA'官)are abundantly expressed 

and are the major regulators of extracel1ular glutamate concentrations in the CNS. The neuronal isoforms of glutamate 

佐ansporters(EAA'百andEAAT4) are located predominantly outside the synapse， in仕leperisynaptic membrane and/or 

in spine regions in contact with glial cells. Thus， rather than being poised to influence synaptic glutamate 
concentrations， the neuronal carriers are positioned to regulate the amount of glutamate仕mtescapes仕lesynapse.τbis 
unique dis凶butionimplies that glutamate carriers may indirectly con仕01the amount of glutamate available ωactivate 

metabotropic glutamate receptors and thus links them to the feedback control of excitability and neurotransmitter 

release. 

Alfuough the EAATs are thought to regulate CNS concentrations of glutamate， several subtypes also possess a ligand-
gated chloride channel activity that may regulate neuronal excitability and signaling in a different way. S仕ucture句

function studies support the notion血atthe binding sites for substrates， inhibitors， and cc附 ansportedions， as wel1 as， 

fue仕組sportpathway are formed from multiple domains血atmay or may not be adjacent to one another in the primary 

sequence. Efforts to link speci:fic domains with various functional properties have demonstrated the importance of 

residues within highly conserved domains in the C-terminal half of the carrier for subs仕atebinding and transport. 

Recently a cluster of residues in an extracellular helix has been iden凶edwhere mutations or modi自cationsdisrupt 

廿ansport，but preserve the substrate-activated anion current. These observations suggest that the substrate-gated 

chloride conductance is linked to a different pathway or conformation than that required for subs甘ate仕ansport.τbis

lecture wil1 consider some of the novel aspects of neuro仕ansmittertransporter function and will present the results of 

molecular genetic， electrophysiological and cell biological approaches aimed at defining the relationships between 

neuro廿ansmitter甘ansporterstructure， substrate transport， inhibitor binding and ion permeation. 
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How important model animals are in 
research for psychiatric disorders! 

OKeiji Wada1， Yuko Santo-Yamada1， Etsuko Wada1.2， 

Hiroshi Maeno1， Kazu界lkiY，創nada1•3

lNat1. Inst. Neurosci. NCNP， 2JSPS， 3BSI， RIKEN 

One of the serious issues against the research for 

psychiatric disorders is a shortage of model animals. 

We have aimed to improve the situation by providing 

useful models. In this symposium， we are going to 
present our reαnt studies on bombesin (BN) recepωr 

knockout mice. In mammals， BN-like peptides， gas廿in

releasing peptide (GRP) and neuromedin B (NMB) ， 
exert various biological activities including behavior 

through G protein coupled receptors， GRP同RandNMB-

R. Besides the two receptors， bombesin receptor 

subtype 3 (BRS-3) is identified， but its naturalligand has 
not been identified yet. We g巴neratedthree strains of 

BN-like peptide receptor knockout mice， and each 

strain of the knockout mice exhibited unique 

phenotypes. Non-aggressive social behavior was 

e!evated in GRP-R deficient mice. In contrast， BRS-3 

deficient mice showed reduced non-aggressive social 

behavior as well as anxiety-related behavior.τne mice 

also exhibited increased risk assessment behavior. 

NMB-R knockout mice showed altered response to 

stress and reduced risk assessment behavior. These 

results indicate社latBN-like peptides/receptors play an 

important role in emotional behavior. Since emotion and 

anxiety are important subjects in human life， the 

knockout mice we generated would be useful for 

investigating human psychiatric disorders. 

08-2 
心・行動と細胞内情報伝達系

。斎藤利和

札幌医大・医・神経精神

向精神薬の投与によって脳内の情報伝達系に変化をヲ

き起こすことが広く知られている。その中で、アデニH

酸シクラーゼ(AC)系は神経精神疾患患者の脳において

よく検索されている情報伝達系の一つである O例えば、

慢性の飲酒はアルコール依存症者の脳においてACと

プロテインキナーゼA(PKA)活性を低下させることカ

証明されている o さらにうつ病者の脳におけるGs-

ACカップリングの障害を抗うつ薬が補正することも

知られている。このようにアルコール依存症者ゃう℃

病患者の不安や抑うつ気分などの臨床症状はサイクリ

ックAMP情報伝達系の変化によることが推察されるι

さらに我々は最近、しばしば認知や情緒障害がみらわ

るアルツハイマー型痴呆 (DAT)患者の脳におけξ

AC量と活性の低下を報告した。サイクリックAMPti!
報伝達系の下流に存在する転写因子であるリン酸ft
CREB量がDATの海馬で減少していることも報告し、

これによりサイクリックAMP情報伝達系の変化が、

この神経変性疾患の病態生理に関与していることが方

唆された O これらの脳内サイクリックAMP情報伝道

系の障害がCREBによる脳由来神経栄養因子 (BDNF;

の遺伝子転写の変化を介して、脳内神経ネットワーク

の変化を引き起こすことが考えられる。こうした脳休

神経ネットワークの変化が不安、抑うつなどの情緒障

害や認知の障害と深く関わっていると思われる o



F 

神経化学 Vol.41 (No.3)， 2002 

08-3 
PET imaging on developmental disorder 
and learning formation 

oYasuyoshi Watanabe 

Department of Physiology， Osaka City University 

Graduate School of Medicine 

Development of the brain and mind is controlled by 

genetic and epigenetic factors. In pervasive 

developmental disorders (PDD) such as infantile 

autism， bo白 geneticand epigenetic defects are thought 

to be involved. The epigenetic factors， especiaIIy 

sensory inputs from the external world， communication 
(language)， and learning， could produce synaptic 

rearrangement. The modification factors of synaptic 

rearrangement are neuro廿ansrnitters，neuromodulators， 

neurotrophic/ growth factors， proteases， etc.， which 

functionally make some specific synaptic 

communications stronger or weaker through the 

mechanisms of synaptic plasticity. We have been 

focusing on the neuronal and glial monoaminergic 

systems controlling synaptic plasticity and early 

postnatal development. Especailly from our r巴centPET 

studies in autistic patients with tetrahydrobiopterin 

(BH4) treatment in a crossover double-blind manner， 

dopaminergic and serotonergic functions were found to 

be poorly developed. We here propose the role of 

monoaminergic precedently developing system in 

checking the brain development as a molecular and 

neural mechanisms of my original concept “Brain of 

the Brain" . On the other hand， we could now unveil 

the mechanisms of entrance process of learning by use 

of PET on behaving monkeys (and of course infants). 

The PET activation studies on the new learning and 

acquisition of the learning by monkeys revealed the role 

of various brain regions in the formation of learning. We 

should integrate the ideas and knowledge obtained 

from such functional brain imaging studies on the 

subjects during normal and abnormal development. 
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08-4 
遺伝と環境は人の性格形成にいかに関わる
か一進化・発達生物学の視点からー

。神庭重信

山梨医科大学精神神経医学講座

講演では、人のこころの発達とその病理の理解をめざ

すとき、ヒトの脳の系統発生 (phylogeny)と個体発

生 (ontogeny) ・発達の両者の観点からみていく重要

性を強調する。講演では、 3つの関連しながらも独立

したテーマを扱う。第1のテーマ「脳とこころの来歴J
では、主として、ヒトの脳とこころの来歴を生物進化

の道を辿ることで、“ヒトに共通した脳構造と脳機能

は何か"を知り、“こころの本性は何か"という問い

に対する答えを求めてみたい。第2のテーマ「こ乙ろ

の発達:遺伝子と環境はどう作用するか」は、人にお

いて顕著に見られる個性に着目し、その由来を脳の個

体発生(主として発達)の過程に求めた。人において

は、他の種の動物にはみられないほどの長い年月をか

けて、脳が念入りに作られる。それは無数の環境と遺

伝との相互作用が繰り返される過程でもある。環境と

遺伝がどのような綾をなしてこころを作っていくの

か、その研究の歴史を古典的研究から近年の実証的フ

ィールド・リサーチの結果にわたって駆け足でレビュ

ーする。第3のテーマ「養育環境と脳の発達、脳科学

からのメッセージ」では、ある特殊な環境が、脳の機

能と構造にさまざまなしかも永続的な影響を及ぼすこ

とを紹介する。
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A novel pharmacological approach to the 
molecular basis of schizophrenia 

OToru Nishikawa1， Yasushi Kajjjl，2， Shin-ichiro 

Muraoka1. Asami Umino1. Yasukazu Kuroda1 

ISection of Psychiatry and Behavioral Sciences， Tokyo 

Medical and Dental University Graduate School， 

2Mitsubishi Pharma Corporation 

The onset of schizophrenia typically occurs after 

adolescence and the psychotomimetic effects of a 

dopamine (DA) agonist and a NMDA type glutamate 

receptor antagonist appear to be much more prominent 

in the adult period than in the childhood. The 

behavioral responses to these psychotomimetic drugs 

in experimental animals also depend upon仕lepostnatal 

stages. These observations indicate that the neuron 

circuits and molecular pathways implicated in 

schizophrenia could maturate during postnatal 

development. 

To obtain insight into the molecular basis of 

schizophrenia from a developmental point of view， we 

investigated in the developing rats the effects of 

schizophrenomimetic drugs， methamphetamine (MAP， 

a DA agonist) and phencyclidine (PCP， a NMDA 
antagonist)， on gene expression in the brain， using a 

histochemical and d箇'erentialc10ning technique (RNA 

arbitr訂ilyprimed PCR) ， 

MAP and PCP induced tPA mRNA in a group of 

corticc油19a1neurons of the adu1t， but not the infant， rat 

in a D1 or D2 receptor antagonist-sensitive manner， The 

di妊erentialdistribution patterns of MAP-and PCP-

induced ひFos-likeimmunoreactivity markedly changed 

in the neocortex， but not in other regions inc1uding 

pyriform cortex and septum， between posむlataldays 8 

and 50， The adult pattern was seen after postna凶 days

21 -23. From the neocortex， we isolated the transcripts 

designated as mrt-l (MAP-responsive transcript・1)and 

prt-l (PCP-responsive transcript-1) that exhibited a 

developmentaIly regulated response to MAP and PCP， 
respectively. A selective Dl antagonist SCH23390 

antagonized a MAP-induced upregulation of neocortical 

mrt-lexpression， while a D2-preferring antagonist 

haloperidol fai!ed to inhibit the increasing effects of 

PCPonprt・1expression. 

The present data suggest that mrt-l or prt-l could be 

involved in the molecular cascade related to 

antipsychotic-responsive or -resistant symptoms of 

schizophrenia， respectively. 

08・6
Antidepressants: New pharmacological 
strategies 

。fsukasaKoyama 
Dept. Psychia同T，Hokkaido Univ. Grad. Sch. Med. 
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New strategies using adult neural stem 
cells in defined media and the absence of 
gene transfer. 

。f.Shingo， 1. Date， T Ohmoto， and S. Weiss 
Department of Neurological Surgery， Okayama 

University Medical School， and Genes & Development 

Research Group， University of Calgary Faculty of 

Medicine 

Neural stem cells (NSCs) of the forebrain 

subven仕icularzone (SVZ) produce neuronal precursors 

that migrate to the olfactory blub， replacing 

dopaminergic (DA)組 dGABAergic neurons through to 

adulthood in all mammals. Thus， these NSCs are a 

potentially important source of in vitro generated 

neurons for transplantation and intrinsic mobilization 

and induction of tyrosine hydroxylase (TH) in newly-

generated neurons in vivo in Parkinson's disease. Here 
we report that a cocktail of defined trophic and 

in仕'acellularactivating molecules produce a robust and 

sustained activation of TH in NSC-derived neurons in 
vitro and in vivo. 
The neurospheres derived from the adult SVZ were 

plated in the presence of both BMP-2 and BDNF， and 

the TH induction cocktail. A1though no TH-

immunoreactive neurons were observed in control 

conditions， the presence of the induction cocktail 
induced TH in approximately 50% of the adult NSC-

derived neurons up to seven days in vitro. Furthermore， 
when these factors were infused into the brain in the 

Parkinson's model animals new generated DA neurons 

emerged over the lesioned striatum. The animals 

infused the TH induction cocktail showed the functional 

recovery.τ1ms， in the absence of gene仕'ansferand in 
defined conditions， a large number of TH-expressing 
neurons can be generated in vitro and in vivo. 
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51・2

Recent advance in the adenovirus 
mediated gene transfer system for neuronal 
regeneration 

OHiroshi Kiyama， Kazuhiko N amikawa 

Dept. Anatomy， Grad. Sch. Med.， Osaka City Univ. 

The adenovirus vector is one of the potent tools to 

transfer genes into neuronal cells. The major 

advantages of adenovirus are the higher infection 

efficacy to neuronal cells and the easiness of the 

manipulation. The adenovirus is particularly useful in 

expressing a certain gene回 nsientlyin an acute time 

window， and also in killing certain cells by expressing 

suicide gene， even though there are some 

disadvantages in the use of the adenovirus. The use of 

Cre-loxP system allows a wide range of application in 

the use of adenovirus vector. The Cre-loxP system 

readily regulates alternative expression of two genes. 

For instance the over expression of gene A can be 

switched off， and simu1taneously another gene B 

expression is turned on. In addition， neural cell speciEト
specific expression becomes feasible by using the cell 

specie-specific promoter for the expression of Cre. To 

achieve neuronal cell-specific expression， a popular 

neuron-specific promoter such as that of SCG10 was 

modified by attaching additional NRSE sequences at 

specific positions. Similarly astrocyte-or Schwann cell-

specific promoters were also designed. In this 

symposium， we introduce some types of adenovirus 
vectors we cons廿ucted，and demonstrate applications of 
the vectors. The exogenous gene expression using 

those vectors eventually succeeded in rescuing injured 

neurons and promoting neurite elongation in animal. 

We conclude that出eadenovirus vectors provide a wide 

range of tools in the field of experimental neuroscience 

as well as gene therapy. 
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AAV Vectors and Gene Therapy for 
Parkinson's Disease 

OKeiya Ozawa1， Shin-ichi Muramatsu2， Lijun Wang1•2, 
Kunihiko Ikeguchi2， Ken-ichi Fujimoto2， Takashi 

Okada1， Hiroaki MizukamP， Keiji Terao3， lmaharu 

Nakano2 

lDiv. Genet. Therapeut.， 2Ctr. Mo1. Med.， Jichi Med. 

Sch.， Dpt. Neuro1.， Jichi Med. Sch.， 3Tsukuba Primate 

Ctr.， Nat. Inst. 11Uect. Dis. 

Parkinson's disease (PD) is a progressive 

neurodegenerative disorder that predominantly affects 

dopaminergic neurons in白esubstantia nigra. Since the 

affected lesion is localized， PD is considered to be a 
suitable candidate of gene therapy. As for the gene-

delivery vehic1es to neurons， adeno-associated virus 

(AA V) vectors are appropriate， because they are derived 

from non-pathogenic virus， efficient1y transduce non-

dividing cells， and cause long-term gene expression. In 

addition， multiple genes can be introduced by co-

transduction using separate AA V vectors. A promising 

approach to the gene therapy of PD is the intrastriatal 

expression of dopamine (DA)-synthesizing enzyme 

genes. Local production of dopamine in the striatum 

caused long-term behavioral recoverγin parkinsonian 

rats. To investigate whether this finding can be 

extrapolate into humans， preclinical study was 

conducted in a primate model of PD. AAV vectors 

expressing tyrosine hydroxylaseσH)， aromatic l-amino 

acid decarboxylase CAADC)， and GTP cyc1ohydrolase 1 

(GC町， were stereo匂xicallyinjected into the unilateral 

putamen of MPTP-induced parkinsonian monkeys. As a 

resu1t， motor abnormalities on the contralateral side 

were ameliorated with robust transgene expression and 

elevated DA synthesis in the treated putamen. Another 

approach is the neuroprotective treatment using the 

glial cellline-derived neurotrophic factor (GDNF) gene 

to suppress the disease progression. AAV vector-

mediated delivery of a GDNF gene prevented 

progressive degeneration of dopaminergic neurons in a 

rat model of PD.百lesegene therapy strategies would 

be feasible as novel treatments of PD patients in the 

near釦加re.

51圃4

Transdifferentiation of bone marrow stromal 
cells into neurons and Schwann cells， and 
application to the CNS regeneration 

OMari Dez邸周

Dept. Anat. Yokohama City Univ. Sch. Med. 

Bone marrow stromal cells (MSCs) are well known as 

multipotential stem cells that under specific 

experimental conditions differentiate into several types 

of cells， for example， osteoblasts， adipocytes and 

chondrocytes. In the present symposium， MSCs are 

demonstrated to be induced into cells wi白neuronaland 

Schwann cell characteristics， which will be applicable to 
the treatment of CNS regeneration. MSCs 

differentiated to neuronal phenotype were 

immunopositive to neuronal markers of MAP久 Tuj-1，

beta-3-tubulin， neurofilament-M， and were positive to 

neurotransmitter related molecules such as vesicular 

acetylcholine仕組sporterand tyrosine hydroxylase. By 

a certain proαdure， percentage of tyrosine hydroxylase 

positive cells can be increased， and the effect of 

transplantation of these cells were investigated using 

model rats for Parkinson's disease， which resulted in 

the remarkable decrease of apomorphine induced 

rotation. When corpus striatum of the brain of these 

animals were investigated under a microscope， virtually 

all the GFP-labeled transplanted cells had di妊'erentiated

into neurons expressing neurofilament. MSCs were 

also differentiated to Schwann cells which expressed 

p75， S-100， GFAP and 04. GFP・labeledMSCs were 

transplanted into the cut ends of sciatic and optic 

nerves， which then responded wi出vigorousnerve fiber 

regeneration. Myelination of regenerated fibers by GFP-

expressing MSCs was recognized by confocaland 

immunoelectron microscopy， suggesting that MSCs 

derived Schwann cells are able ωsupporting nerve曲er

re-growth， and they can therefore be applied to induce 

nerve regeneration. In conc1usion， differentiated MSCs 
are considered to be one of the strongest candidates for 

仕lecell仕ansplantationof CNS disorders. 
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Strategies toward their potential therapeutic 
application in to spinal cord injury model 

OHideyuki Okano 

Dept. Physiol.， Keio Univ. Sch Med.， CREST， JST 

It had been long considered that functional 

regeneration of injured cen仕alnervous system (CNS) is 

impossible， as Santiago Ramon y Cajal described in廿le

e企r1y20白 century “oncethe development was ended， 
the fonts of growth and regeneration …dried up 
irrevocably" In the mammalian neural development， 

neuronal production (neurogenesis) is concentrated 

mainly in the embryonic stage. However， recent 

findings indicate that neurogenesis continues in the 

olfactory bulb， hippocampus， and dentate gyrus of adult 

mamma1ian animals from the neural stem cells (NSCs). 

It has become possible to isolate， cu1ture， and grow 

pluripotent self-renewing NSCs not only from the 

embryonic brains but also from adults， and it is 

attracting atlention that this may lead to regeneration 

and reconstruction therapy for the damaged CNS. In 

this review， recent topics of the stem cell biology of the 
CNS as well as strategies toward their potential 

therapeutic app1ication will be discussed. 
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S2・1

Cross-modal plasticity in the deaf and blind: 
studies with non-invasive human 
neuroimaging techniques 

ON orihiro Sadato 

Nat'l Inst. Physiol. Sci 

Recent advances in functional neuroimaging enable 

exploration of living human brain with high spatial 

resolution. The state of the art technique wi1l be 

reviewed， and its application to the cross-modal 
plasticity in human will be presented. The brain is a 

dynamically changing s仕ucturein relation to learning， 

alterations of the peripheral input or brain injury. PET 

and functional MRI depicted functional reorganization 

due to early deaffentation. Studies of Braille reading by 

the blind revealed that the tactual information process is 

taken in the primary and association visual cortex. 

Combination of fMRI and transcranial magnetic 

stimulation proved that the primary visual cortex of the 

early blind is functionally relevant for the tactile 

discrimination task. Hence electrophysiological and 

hemodynamic imaging technique is complementary and 

essential to explore the human cortical plasticity. 

Functional MRI studies of sign languages also showed 

that the sign activated the auditory cortex of the deaf. 

These studies may provide biological basis for仕aining

in the handicapped， and also shed lights on how the 
brain organizes itself to integrate multimodal sensory 

input for communication. 
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Quantification and Alteration of Dopamine 
Receptors in Living Human 8rain 

。fetsuyaSuhara 
Nat'l Inst. Radiol. Sci.， CREST 

The symptoms of schizophrenia have been discussed 

with a functional impairment in dopaminergic 

transmission in the prefrontal cortex and mesolimbic 

system. Pharmacological evidence of antipsychotic 

drugs has focused on the role of dopamine D2 receptor 

in schizophrenia. However， quantitative analysis has 

mostly beenω凶edout for the dopamine D2 receptors 

in the striatum， since the densi勿 inthe cortical and 

limbic regions is too low. [l1C1FLB457， a substituted 

benzamide with a very high a箇nityfor dopamine D2 

receptors， shows significant specific binding in the 

cortical and limbic regions. Scatchard analysis revealed 

that the density was highest in the thalamus (2.3土0.6

pmol!ml)， fol1owed by the temporal cortex (1.5:t0.5 
pmol!ml)， hippocampus (1.4:t0.5 pmol!ml)， parietal 
cortex (0.9:t0.4 pmol!ml)， frontal cortex (0.8:t0.2 
pmol/ml) and occipital cortex (0.7:t0.3 pmol/ml). 
There was no significant difference in Kd values in 

these six regions. The present results demons仕atethat 

dopamine D2 receptor densities in the extrastriatal 

regions were only 2-8 % of that in the striatum. Eleven 

drug-naive male patients with schizophrenia were 

examined. Unexpectedly， the binding was significantly 

lower in the anterior cingulate cortex in drug naive 

patients with schizophrenia and a significant negative 

correlation was observed between D2 receptor binding 

in the anterior cingulate cortex and the positive 

symptom score on BPRS. Alterations in D2 receptor 

function in the ex仕astriatalregion may underlie the 

positive symptoms of schizophrenia whereas 

dysfunctions of Dl receptors underlie the negative 

symptoms. 

82・3

Imaging of cholinergic system of the brain 

OHiroki Namba 

Dept. Neurosurg. Hamamatsu Univ. SchoolofMed. 

We have developed a method for mapping 

acety1cholinesterase (AChE) activity (imaging 

cholinergic system) in the brain using radiolabeled 

1ipophi1ic acety1choline analogs. These 1ipophilic 

acetylcholine analogs， unlike acetylcholine itself， enter 

the brain through blood-brain barrier and are 

hydro1ized by the specific enzyme to produce a 
hydrophilic product which has limited permeabi1ity 

through blood-brain barrier and essential1y trapped in 

the brain at the site of the hydrolytic reaction. The 

radioactivity dis仕ibutionof the metabolite in the brain 

ref1ects AChE activity， which is a marker of仕lebrain 

cholinergic system. For in vivo mapping of the human 

cerebral AChE with positron emission tomography 

(PE1)， we selected N-[IIClmethylpiperidin-4・ylacetate 

([l1C1MP4A)， as仕le廿acer.Quantitative measurement 

of cortical AChE has been accomplished by fitting出e

time-course of cerebral radioactivity concentration 

measured by PET and the metabolite-corrected紅白rial

plasma input function using a nonlinear least squares 

optimization. Normal control studies showed no e宜ects

of aging on k3 value， an index of AChE activity， in the 
cerebral cortex ranging from 24 to 89 years of age. 

Significant reduction of k3 value in the cerebral cortex 

was observed in patients with A1zheimer's disease with 

mi1d dementia compared with age-matched healthy 

con仕ols.A study in patients with Parkinson's disease 

and progressive supranuc1ear palsy showed白atratio of 

白alamicto cortical k3 determined by [llC1MP4NPET 

differentiate these two c1inic羽l1ysimi1ar disorders.百le

method has been also applied to other 

neurodegenerative disorders， such as dementia wi出

Lewy body and frontotemporal dementia and proved 

useful for evaluation of cen廿alcholinergic functions. 



神経化学 Vol.41 (No.3)， 2002 

52-4 
The application of PET imaging to clinical 
researches on the histaminergic neuron 
system: From neurochemical studies to 
drug development. 

OKazuhiko Yanai 

Dept. Med. Grad. Sch. Pharmacopathol. Sci.， Tohoku 

Univ. 

positron emission tomography (PET) is a unique 

method to examine brain chemis廿ynon-invasively in 

humans. We have been developing and utilizing the 

PET techniques to understand the functions of 

histaminergic neuronal system in the living human 

brain. For histamine receptors， several radio仕acersfor 

selective labeling of H1， H2， and H3 receptors have 

been synthesized. We have been utilizing two carbon-ll 

labeled Hl-receptor ligands， [l1Clpyrilamine and 

[llCldoxepin for human PET studies. In白ispaper， we 

mainly describe the human PET studies of [l1Cldoxepin 

. Four topics of our studies on H1 receptor imaging will 

be presented: (1) the e妊'ectsof normal and abnormal 

aging on H1 receptors，α) application ωpsychoses， (3) 

pain perception through H1 receptors and (4) sedative 

mechanisms caused by antihistamines. A role for 

histamine was mainly obtained by deducing from 

c1assical pharmacological experiments and the studies 

of gene knockout mice. A1though knockout mice 

provide an ideal opportunity to analyze the specific 

functions of individual mammalian genes， their roles 

equivalent to humans are not always deduced from the 

phenotypic changes observed in the nul1-mutant mice. 

For this reason， PET is a very useful method because 

we can obtain the chemical and physiological 

information non-invasively 企'Omhumans.
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52・5

PET imaging of neural substrates for 
fatigue sensation 

uYasuyoshi Watanabe 

Dept. Physiol. Osaka City Univ. Grad. Sch. Med. 

Fatigue is an indispensable sense for ordering rest. 
However， the neuronal and molecular mechanisms of 

fatigue remain unclear. Chronic fatigue syndrome 

(CFS) with long-lasting fatigue sensation seems ωbe a 

good model for studying these mechanisms. Recent1y， 

we found that most of these patients showed a low level 

of serum acety1carnitine， which wel1 correlated with the 
rating score of fatigue， and白ata considerable amount 

of acetyl moiety of serum acetylcarnitine is taken up 

into the brain. Here we show by metabolite analysis of 

the mouse brain that an acetyl moie勿takenup inωthe 

brain through acety1carnitine is mainly utilized for the 

biosynthesis of glutamate. When we performed PET 

study on the cerebral uptake of acety1carnitine by using 

[2-11Clace勿I-L-c訂nitinein 8 patients with CFS and in 8 

normal age-and sex-matched controls， a significant 
decrease was found in several regions of the patients 

group， in the prefrontal (Brodmann' s area 9/46d)， 

temporal (BA21 and 41)， and叩 teriorcin伊 late(BA24 
and 33) cortices， and cerebel1um. There was no c10se 
relationship in the decrease between cerebral uptake of 

acety1carτlItine and regional cerebral blood flow.百lese

findings suggest that the levels of biosynthesis of 

neurotransmitters through acetylcarnitine might be 

reduced in some brain regions of chronic fatigue 

patients. Furtl1ermore， to explore the brain regions and 
neural circuits responsible for fatigue sense of healthy 

human subjects， we performed PET scans during 

mental load (Advanced Trail Making Test， ATMT) 
tasks. Almost two-hour chal1enge of different kinds of 

ATMT tasks， volunteers' fatigue sense evaluated both 

by visual analogue scale and by ATMT performance 

increased stepwisely and reached their maximum 

fatigue state. SPM99 analysis revealed that rCBF during 

ATMT tasks increased and decreased in several brain 

regions， their pattern being characteristic of two 

different types of tasks. A part of BA 11 was delineated 

by correlation analysis with the subjective fatigue. 
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83・1
The voltage-sensitive sodium channel has 
a bell-shaped structure with multiple 
cavities; Structure revealed by single 
particle analysis 

OChikara Sato1， Yutaka Ueno1， Toshihiko Ogura1， 

Masahiko Sato2， Y oshinori Fujiyoshi3 

lN.I.AI.S.T.， 2Itoham Foods Inc.， 3Dept. Biophy. FacL 

Sci. Kyoto Univ. 

Sodium channels， glycosylated proteins of 

approximately 300 kDa are responsible for signal 

transduction and amplification皿darem司ortargets of 

anesthetic drugs and neurotoxins. The structure was 

not known because it was difficult to form crystals. 

Single particle analysis is a metliod which does not 

require crystals. Here we present the three-dimensional 

structure of the voltage sensitive sodium channel from 

the eel Electrophorus electricus. The 19 s佐ucturewas 

determined by helium cooled cryo-elec廿onmicroscopy 

and single particle image analysis of the solubi1ized 

sodium channel.τbis has a bell shaped outer surface of 

135 height， 100 side length at the square-shaped 

bottom， and a spherical top of 65 diameter. Multiple 

inner cavities are connected to four small holes and 

eight orifices close to the extracel1ular and cytoplasmic 

membrane surfaces. Homologous voltage sensitive 

calcium and tetrameric potassium channels， which 

regulate secretory processes and the membrane 

potential， may possess a related structure. (1) The 
voltage-sensitive Sodium Channel is a bell-shaped 

molecule with several cavities. C. Sato， et al. Nature 

409，1047-1051 (2001). 

83圃2

Conformation of a peptide bound to a G司
protein coupled receptor 

OMasahiro Shirakawa 

Grad. Sch. Integ. Sci.， Yokohama City Univ. 

G-protein coupled receptors (GPCRs) mediate 
important cel1ular events by responding to a variety of 
ligands. Of them， members of the glucagon I secretin 
receptor family are specific receptors for a group of 
peptide hormones， including pituitary adenylate cyclas守
activating polypeptide (PACAP)， vasoactive intestinal 
polypeptideのTIP)，secretin，and glucagon. By binding to 
their specific GPCR， these peptide ligands elicit a wide 
array of physiological effects. Much work has been 
directed towards understanding the mechanism of 
receptor recognition and activation. However， 
conformations of peptides bound to their specific 
GPCRs had not been reported. PACAP is distributed in 
the central nervous system and its peripheral organs， 
and elicits a biological events， such as secretion of 
pituitary hormones， catecholamines and insulin. It also 
mediate a neuroprotective action against gp120-induced 
cell death. We have determined the conformation of a 
加mcatedfrom of PACAP， PACAP(I-21)NH2 (termed 
PACAP21)， bound to a PACAP・specificreceptor by 
NMR spectroscopy. We employed proton two-
dimensional transferred nuclear Overhauser effect 
σ祉のE)spectroscopy for the structure determination. 
A1though this method has been widely used for 
structure detennination of smallligands bound to larger 
molecular systems， its applicationto peptide-GPCR 
systems had been limited due to technical difficulty. 
Mter overcoming the problems， we collected 387 
distance restraints for the GPCR-bound peptide， and 
calculated its conformation by a simulated annealing 
protocol. We also determined the conformation of 
PACAP27 bound to dodecylphosphocho1ine (DPC) 
micelles. Residues ~ト7 of the receptor-bound PACAP21 
form a unique s -coi1 structure， while a C-terminal 
region (residues 8-21) adopts an amphipathicαhelix. 
While the C-terminal he1ix resembles to that of the 
micelle-bound PACAP， the s -coil structureof the 
receptor-bound PACAP21 is unique. This s -coil 
conformation of the receptor-bound PACAP21 produces 
a hydrophobic patch， andan associated hydrophobic 
pocket. Importance of residues that form the patch was 
examined by single site-directed Ala substitutions. 
Binding abilities of the substituted peptides to the 
recepωr indicate that the patch and local conformation 
are crucial for the receptor binding. The limitation of 
the conformational di百'erencebetween the receptor-and 
micelle-bound PACAPs 
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S3-3 
Molecular mechanism of signal 
transduction mediated by Grb2 

OFuyuhiko Inagaki 

Graduate School， CRESf， Hokkaido Univ. 

Grb2 is an adaptor protein containing a SH2 domain 
flanked by two SH3 domains. Grb2 mediates signal 
transduction from growth factor receptors to Ras， which 
is recognized as a m司orsignal transduction pathway for 
cell proliferation. Grb2 also plays important roles for 
controlling cytoskeletons in response to the 
extracellular signals. We determined the structure of 
individual domains complexed wi白 targetpeptides by 
NMR and elucidated the molecular mechanism for 
specific and general recognition of the target peptides. 
Here， we report the structure of intact Grb2 in solution 
by NMR and small angle X-ray scattering. We found 
that intact Grb2 in solution is flexible around the linker 
connecting the SH2 and the C-terminal SH3 domains， 
while each domain retains its domain s仕ucture.Using 
consoIidated SH3 binding peptides connected by linkers 
with different number of amino acid residues， we 
showed that Grb2 binds to these peptides with much 
higher a節nitythan those of individual SH3 domains. 
ηlIs c1early shows出atGrb2 binds to the consolidated 
peptides bivalently and its flexibility is important for 
high affinity binding.τwo SH3 domains could adapt 
their relative disposition and orientation for the 
recognition of the target peptides. The flexible nature of 
Grb2 also could assemble their target proteins 
efficiently. 
Vav is a guanine nuc1eotide exchange factor exc1usively 
expressed in hematopoietic cells and regulates its 
proliferation and differentiation. Vav contains SH3-SH2-
SH3 at the C-terminus and the binding of Vav nSH3 to 
Grb2 cSH3 is essential for exertion of its biological 
function. Vav nSH3 is unique in that it contains proIine 
rich region (PRR) in the RT-loop (PPPPG， 607-611). 
From NMR analysis， we found that Vav nSH3 exists in 
two conformations due to cis司transisomerization at 
P615. We prepared the P615G mutant and found that 
the major form takes trans around G614-P615. The 
structure of the trans form was subsequently 
determined by NMR. Interestingly， the PPPPG is 
configured to PPII helix and P609 located at the apex of 
the prism is tightly embedded in the hydrophobic 
pocket of Vav nSH3， while the basement seems to be 
presented ready for binding to the target proteins. The 
structure of Vav nSH3 complexed wi白 Grb2cSH3 was 
studied by X-ray crystaIIography. Vav nSH3 has two 
binding surfaces with Grb2 cSH3 molecules; one 
binding site involves the PPPPG region of Vav nSH3， 
whiIe the other contai 
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S3・4
Structure and function of signaling proteins 
controlling cell adhesion and cytoskeleton 

。foshioHakoshima 
Nara Institute of Science and Technology/CRESf 

Cell-cell and cell-ECM adhesion events accompany 

recruitment of several cytoplasmic proteins at the 

beneath of plasma membranes. These proteins contain 

scaffolding proteins linking actin cytoskeleton to 

adhesion molecules， as weII as signaIing proteins such 

as Rho GTPases with their regulators and effectors. 

Recent biochemical studies have suggested that some 

adhesion molecules associate with membrane receptors 

to modify the receptor activity. These adhesion 

molecules playing as co-receptors inc1ude CD44 co-

localized with erbB， syndecans with heparan sulfate-

binding growth factor receptors， and L1-CAM with 

neuropilin for Sema3A. ERM (ezrin/radixin/moesin) 

proteins play a key role in the formation of the 

membrane-associated cytoskeleton by linking actin 

filaments and adhesion molecules such as CD44， CD43 

and immunoglobulin-family adhesion molecules such as 

IC品 1s.ERM proteins also bind sodium and hydrogen 

ion exchanger regulatory factors (NHERFs)， which 

interact with the ion channel NHE to modify the 

channel activity. These binding activities of ERM 

proteins are initiated by binding to phosphatidylinositol 

4，5-bisphosphate (PIP2) in the downstream of the Rho 

signaling pathway. Interestingly， the N-terminal 

conserved domain of ERM proteins， the FERM (4.1 and 
ERM) domain， mediates the multiple interactions wi仕1

IP3， ICAMs， CD44， CD43， NHERF， and RhoGDI. Here 1 

will describe our recent crystal structures of the radixin 

FERM domain complexed with these binding partners 

and discuss the molecular mechanisms by which ERM 

proteins accomplish the multiple molecular recognition. 

Based on the three-dimensional structures of the 

complexes，I wi1l address possible ERM-binding 

partners inc1uding L1-CAM. 
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Mechanism of Processive Movement of 
Monomeric KIF1 A Motor Revealed with 
Biophysics， Cryo EM and X ray 
Crystallography. 

ONobutaka Hirokawa 

Dept. Cel1 Bio1. and Anat. Grad. Sch. Med.， Univ. of 

Tokyo 

To elucidate the mechanism of in仕acellular仕ansportin

neurons we have identified al1 members of Kinesin 

superfamily proteins， KIFs in mammals. Among them 
KIF1A is a unique monomeric motor transporting 

synaptic vesic1e precursors anterogradely from cel1 

body to the nerve terminal. In this symposium 1 wil1 

present data how KFI1A can move processively along 

microtubules by hydrolysing ATP using molecular 

biophysics， cryoEM and X ray crystal1ography. 

S4-1 

Aspects and applications of organotypic 
brain slice cultures 

UTakuya Sakaguchi 

Development. Res. Lab.， Shionogi & Co.， Ltd. 

τ'he cultivation of brain tissues preserving organotypic 
cel1ular architecture has been performed since the 

middle 20th century. Basic characterization of this 

preparation was achieved in detail following the 

establishment of the “roller-tube" culture t巴chnique

in the 1980' s. Furthermore， in the past decade， some 

different laboratories independently developed 

'interface" culture techniques using porous 

membranes. The invention of such simple techniques 

faci1itated the use of slice cultures in the brain research. 

τ'he spread use reveaI巴daspects of this preparation in 
further detai1 and led new strategies of applica首onsin 

conjunction with molecular biology. Here 1 review some 

aspects of organotypic brain slices cultured mainly from 

hippocampal tissues， focusing on neuronal simi1arities 
and di百'erencesbetween organotypic cultures and In 

vIvo brain tissues. Fol1owing points are discussed for 

c1arifying advantages and limitations of仕lepreparation 

for possible applications: Expressions of neuronal 

receptors， modes of synaptic plasticity and 

developments of neuronal circuits. 
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S4-2 
Development 01 hippocampal mossy fibers 
in organotypic cocultures 

OYuji Ikegaya， Norio Matsuki 

Lab. Chem. Pharmacol.， Grad. Sch. Pharmaceut. Sci.， 

Univ. Tokyo 

官lemossy宣ber(Mめ isthe only axon projecting 企om

the dentate gyrus to the hippocampus and its pathway is 

highly stereotyped and topographically restricted;白e

axon runs through the s仕atumlucidum and made giant 

synapses with a proximal， narrow寸segmentof the apical 
dendrites of hippocampal CA3 pyramidal cells. Using 

explant or overlay cocultures of the fascia dentata and 

hippocampal Ammon's horn tissues， we have 

investigated the cellular basis for the specific MF 

pathfinding. In this symposium， we present the 

usefulness of these coculture systems through 

introducing our recent work. In cultured entorhino-

hippocampal slices， MF development can be easi1y 
assessed by membrane tracer labeling， Timm staining， 

electrophysiological recording of synaptic responses， 
and optical analyses using a voltage-sensitive dye. In 

addition， tissue preparations from green fluorescent 
protein (GFP)-overexpressed rats allowed us a time-

lapse observation of lamina-specific MF extension 

under confocal microscopic con仕ols.This new method 

uncovered that the mechanisms underlying MF 

guidance undergo a developmental switch from a 

diffusible factor-dependent manner to a membrane-

bound-factor-dependent manner. Slice overlay assay， in 
which DiI-labeled or GFP-transfected dentate granule 

cells are dispersed over hippocampal slice cultures， 
provides a unique opportunity to examine endogenous 

local factors supporting cell survival， neuronal polarity， 

and axon and dendrite guidance. This assay revealed 

出atMF growth is tightly regulated by positional factors 

in the environment. Thus， the cellular basis for MF 
pathfinding is being clarifying by the organotypic 

coculture systems. 
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Activity-dependent branch 10rmation of 
cortical axons: A morphological and 
electrophysiological study using 
organotypic slice cultures 

ONobuhiko Yamamoto， Naofumi Uesaka， Satoshi 

Hirai， Soichiro Ohnami 

Lab. Neurosci.， Grad. Sch. Frontier Biosci.， Osaka Univ. 

During development axons form branches on reaching 

their target zones. In later stages， some arbors are 

complicated but others are diminished. A 

developmental program， which govems spatio-temporal 

pattems of expression of guidance molecules， is likely 

to regulate the early process， whereas neuronal activity 
including spontaneous firing is thought to play an 

important role in the later process. To understand how 

neuronal activity is involved in branch formation in 

cellular and molecular levels， we focus on neocortical 
neurons in the upper layers. It has been shown that 

branch formation of these neurons contains additive 

and retractive processes. Evidence further suggests the 

involvement of neuronal activity in axonal branching in 

this system. Here we studied a relation between branch 

formation of individual upper cortical neurons and their 

neuronal firing by using organo勿picslice cultures， in 
which cortical cellular organization is preserved.τne 

following resu1ts were obtained. 1) Upper cortical axons 

form加古unalarbors in a manner that is similar to that 

found in vivo. 2) Axonal branching begins to take place 

when spontaneous firing is increased. 3) Long司term

blockade of neuronal activity with pharamocological 

manipulations causes the decr，回総 ofbranching， while 

enhanced neuronal activity increases branch-length. 

τnese findings suggest that firing activity is one of the 

components that regulate branch formation of cortical 

axons. 
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Analysis of neuron-glia interaction involved 
in the dendritic morphogenesis of 
cerebellar Purkinje cells using an 
organotypic slice culture system 

OMasahiko Tanaka 

Div. Cell Biol.， Inst. Comprehens. Med. Sci.， Fujita Hl仕1.

Univ. 

During postnata1 ωrebellar development， Purkinje cells 

form the specific morphology of dendritic trees. Our 

organotypic slice culture system of postnatal rat 

cerebellum ぐranakaet aL， 1994) reproduces cerebellar 

cortical development inc1uding the morphogenesis of 

Purkinje 田11dendrites， and thus can be a useful model 

system for the study of molecular mechanisms 

under1ying this morphogenesis. PTP s /RPTP s ， a 
receptor-type protein tyrosine phosphatase synthesized 

as a chondroitin sulfate (CS) proteoglycan， uses a 

heparin-binding growth factor pleiotrophin (PTN) as a 

ligand. PTP s and PTN are expressed by Bergmann 
glia and dis仕ibutedaround白edifferentiating dendrites 

of Purkinje cells in the postnatal cerebellum. Using the 

slice culture system， we tested the hypothesis that 

Bergmann glia-Purkinje cell interaction through PTN-

PTP s signaling is involved in the morphogenesis of 
Purkinje cel1 dendrites. An aberrant morphology of 

Purkinje cell dendrites such as multiple and disoriented 

primary dendrites was induced by-1) addition of an anti-

PTP s antibody， 2) inhibition of protein tyrosine 
phosphatase activity， 3) enzymatic removal of the CS 

chains， 4) addition of exogenous CS chains， and 5) 

addition of exogenous PTN， all of which inhibit PTN-

PTP s signa1ing. These宣ndingsshowed that PTN-PTP 
s signaling regulates the morphogenesis of Purkinje 
cell dendrites. Furthermore， the perturbation of PTN-

PTP s signaling reduced the immunoreactivity to 
GLAST， a glial glutamate transporter， on Bergmann 

glial processes. AItogether， it is suggested that PTN-

PTP s signa1ing acts on仕leBergmann glial processes 
and controls the formation and/or maintenance of白e

GLAST-positive processes of Bergmann glia， which 

regulate the morphogenesis of Purkinje cell dendrites. 

84圃5
日甫乳類匪長期培養系を用いた曝球発生にお
けるPax6遺伝子の機能解析

。野村真，大隅典子

東北大・腕医・器官構築

脊椎動物の終脳前端部に存在する暖球は、唄覚系の一

次中枢として機能する重要な領域である。興味深いこ

とに、転写因子の一つであるPax6の機能欠損変異マウ

ス及びラットでは、日英球様の構造物が終脳の前端では

なく側面に存在する。この事実はPax6が発生期の終

脳において、暖球を正しい位置に構築する機構に関わ

っている可能性を示唆している。我々はPax6の峻球発

生における役割を解析するために、晴乳類全日壬培養系

と終脳器官培養系を組み合わせた長期培養系を構築

し、この培養系で暖球の発生が進行させられることを

確認した。この長期培養系を用いて終脳の細胞標識を

行ったところ、胎生12.5日の野生型ラット膝では、終

脳前端部の神経上皮細胞が将来の日臭球の僧帽細胞を生

みだすことが判った。ところがPax6変異ラット怪では、

終脳前端部に由来する細胞が終脳の後側へと移動し、

異所的な嘆球様構造を構築することが判明した。この

細胞移動様式の異常が細胞自律的な変化であるかを確

認するため、正常ラット腔とPax6変異体との闘で、終

脳前端部の細胞の交換移植を行った。その結果、正常

経由来の細胞は変異体の終脳前端に移植されると終脳

後側に移動し、異所的な暖球を構築した。ところが変

異体由来の細胞は正常な終脳に移植されると、終脳前

端に留まることが確認された。これらの結果からPax6

変異体の細胞移動の異常には、細胞非自律的な変化が

関与していることが示唆された。現在我々はPax6の下

流で実際に細胞移動を制御している分子の検索を行っ

ている。これら一連の暖球発生機構の解析において強

力なツールとなっている長期培養系と遺伝子導入技術

についても、本シンポジウムで詳しく紹介する予定で

ある。
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A Possible mechanism for attaching 
synaptic vesicles to microtubules 

ぴferuoAbe
Dept. CeIl. Neurobiol. Brain Res. Inst.， Niigata Univ. 

The synaptic vesic1e membrane protein synaptotagmin 1 

(syt I) plays multiple roles in the synaptic vesic1e cyc1e. 

However， the mechanisms of its action remain unc1ear. 

We searched for cytosolic proteins that interact with 

recombinant syt 1. We have found that a direct， 

stoichiometric binding of the cytoskeletal protein 

tnbulin to syt 1. The binding was dependent on mM Ca. 

Both of the C2 domains of syt 1， and the C-terminal 

region of beta-tubulin were involved in the binding. 

Tubulin/syt 1 and tubulin/syt I/SNARE complexes 

were immunoprecipitated by monoc1onal antibodies to 

tnbulin and SNAP-25. Moreover， syt 1 promoted tubulin 
polymerization and bundling of microtubules in the 

presence of Ca. Liposomes containing full-length syt 1 

could attach to microtubules. In con仕ast，no significant 
attachment of liposomes was observed， when liposomes 

containing full-length V AMP-2 instead of syt 1 was used. 

These results suggest that direct interaction between 

syt 1 and tubulin provides a bridge linking the synaptic 

vesic1e ω白emicrotubule. To gain insight into the role 
of the tubulin/syt 1 binding in the nerve terminal， we 

have examined dynamic behavior of tubulins and 

synaptic vesic1es using the neuromuscular junction of 

the Drosophila shibirets1mutant whose vesicle 

recyc1ing can be manipulated in a temperature-sensitive 

manner. Some structure containing tubulin was 

transiently formed near the presynaptic membrane after 

high K+ stimulation of the nerve terminal. The Ca2+-

dependent tubulin/syt 1 binding may underlie such 

transient structure and be involved in transient 

retention of synaptic vesicles near the presynaptic 

membrane. 

295 

55・2
Diversity of Ca2+channel subtypes in 
presynaptic terminals 

OHiromu Yawo 

Dept. Develop. Biol. Neurosci.， Tohoku Univ. Grad. 

Sch. Life Sci.， CRST， JST 

Transmitter release from a nerve terminal is primary 

regulated by a Ca2+ influx through voltage-dependent 

Ca2+ channels. Among白elarge molecular family of Ca2+ 

channels， Cav1.2(α1C)， 1.3(α1D)， 2.1(α1A)， 2.2(α 1B)， 

2.3(α1E)， 3.1(α1G)， 3.2(α 1H) and 3.3 (α11) are 

distributed in the central nervous system. The 

distributions and functions of Ca2十 channelsubtypes 

remain unrevealed in presynaptic terminals.羽Teapplied 

Ca2+/Sr2十 fluorometryon mossy fiber terminals at CA3 

regions of hippocampal slices and measured Ca2+ /Sr2+ 

inflows during action potentials. The Ca2+/Sr2+ inflow 

was blocked by ω叫conotoxinGVIA，ω-agatoxin IV A and 

nimodipine， respectively. The residual component was 
almost completely blocked by the Cav2.3-specific toxin 

SNX-482， being homogeneous pharmacologicaIly. In 

summary， we identified four subtypes in hippocampal 

mossy fiber terminals; N (Cav2.2)， P/Q (Cav2.1)， L 

(Cav1.2/1.3) and Cav2ふ・basedR.羽Te compared the 

subtype' s e血cacyof Ca2+ inflow to evoke transmitter 

releases. Although N and P/Q subtypes tightly coupled 

to transmitter release， the Cav2.3・basedR did less. The 

subtype expression was variable among individual 

mossy fiber terminals. It is suggested that transmitter 

releases from the individual presynaptic terminal are 

uniquely regulated through Ca2+ channel subtypes. 
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Synaptic Targeting of PSD Scaffold 
Proteins Containing Leucine-zipper Motifs; 
PSD-Zip45 and PSD-Zip70 

UKenji Sobue， Daijiro Konno， Shinichi Usui， Kei 

Hori， Hisato Maruoka 

Departrnent of Neuroscience (D13)， Osaka University 

Graduate School of Medicine 

百lepostsynaptic density (PSD) is a dense s廿ucturein 

the excitatory synapses of the cen甘alnervous system. 

Recent studies have focused on the identification of 

PSD scaffold proteins and社leirinvolvement in synaptic 

functions. Using PSD-specific monoc1onal antibodies， 
we recently isolated PSD sca狂Oldproteins containing 

leucine-zipper motifs; PSD-Zip45 and PSD-Zip70. PSD-

Zip45 (a member of the Homer family) is composed of 

an enabled/V ASP homology 1 (EVH1) domain at its N 

terminus and C-terminal leucine-zipper motifs. The 

EVH1 domain interacts wi出 thePPxxF motif found in 

group 1 metabotropic glutamate receptors (mGluRs)， 

shank family members， inositol triphosphate (IP3) 

receptors， and ryanodine receptors. The extreme C-

terminal leucine-zipper motif is involved in self-

multimerization. We analyzed the dynamic behavior of 

PSD-Zip45 within the dendritic spines using time-lapse 

confocal microscopy and demonstrated its high steady-

state turnover rate and assembly / disassembly 

dynamics depending upon the Ca2+ signal企'Omdifferent 

sources. We further studied仕lemolecular mechanism 

underlying the postsynaptic organization of PSD 

scaffold proteins and demonstrated that PSD-

Zip45/shank and PSD・.95/GKAPinteractions form 

different compartments within the postsynaptic 

structure. PSD-Zip70 contains an N-myristoylation 

consensus sequence and a polybasic c1uster at its N 

terminus region and four leucine zipper motifs in the C-

terminal region. Light and elec仕onmicroscopy revealed 

the localization of this protein in the dendritic spines， 

especially in the PSD and the postsynaptic membrane. 

Fractionation of the synaptic plasma membrane 

demons仕atedthe localization of PSD-Zip70 to the PSD 

and the dendritic raft. In hippocampal neurons， N-
myristoylation is also required for the membrane 

localization and its C-terminal region is critical for the 

synaptic targeting. Thus， these two PSD scaffold 
proteins might be involved in the synaptic function. 

85・4

Differential dynamic behavior of 
postsynaptic density proteins and its 
regulation by neuronal activity 

UShigeo Okabe 

Dept. Cell Biol. Grad. Sch. Med.， Tokyo Medical and 

Denta1 Univ. 

Recent technical advances in our ability to visualize 

protein molecules in living neurons have revealed 

dynamic properties of synaptic structures. Individual 

anchoring/ scaffolding proteins in the postsynaptic 

density (PSD) are composed of several protein-

interacting domains that can support the association 

and cross-linking of other postsynaptic proteins. PSDθ5 

family of proteins is a predominant component of the 

PSD and has been shown to interact with NMDA-type 

glutama総 receptors.Cytoplasmic proteins that interact 

with norトNMDA-typeglutamate receptors have also 

been identified. Among them， the Homer/Vesl family 

proteins， inc1uding PSD-Zip45 (also known as Homer 
1c/Vesl-1L) specifically interact with group I 

metabotropic glutamate receptors. PSD-95 and PSD-

Zip45 have distinct protein-interacting domains and 

interact with di妊'erentglutamate receptors.τ'herefore， 

the dynarnic properties of these two PSD proteins might 

be quite different. We tested this hypo曲目isby using 

confocal imaging of GFP.・taggedPSD-95 and PSD-Zip45 

molecules in living hippocampal neurons in cu1ture. 

PSD-95-GFP c1usters were stable on the time scale of 

several hours， a property consistent with the 

biochemical evidence for a tight association between 

PSD-95 molecules and the core PSD structure. In 

contrast， a企actionof PSD-Zip45 c1usters changed their 

distribution rapidly and the direction of 

assembly / disassembly was regulated by the 

combination of calcium influx through NMDA receptors 

and vo1tage-dependent calcium channels (VDCCs). 
Thus， neuronal activity differentially redistributes a 
specific subset of PSD proteins， which are important for 

localization of both surface receptors and in廿acellular

signaling complexes. 
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Role of drebrin in signal transmission within 
the dendritc spine 

o Tomoaki Shirao， Satoshi Tanaka， Hiroyuki 

Yamazaki， Yuko Sekino 

Dept Neurobiol. & Behav. Gunma Univ. Sch. Med. 

Drebrins are actin-binding proもeins;which expression is 

closely related to dendritic spine morphology. It has 

been raised the possibility that dr油 rinplays as an 

adaptor protein in the postsynaptic signal甘'ansmission

企ommembrane receptor to actin cytoskeleton. In the 

previous study， we established the primary culture of 

cortical neurons， in which neurons could sur可rivemore 

白anfour weeks and their dendritic spines could be fully 

maturated. Using this culture systems， we inhibited the 

dreb巾 expressionwith antisense-oligonucleotides， and 

demonstrated that activity-dependent accumulation of 

synaptic functional proteins were changed. We have 

previously shown that drebrin composed of unique actin 

cytoskeletal complex in the dendritic spine. This 

complex contained gelsolin， norトmuscletype myosins in 

addition to actin自laments.Further， it has been reported 
出atdrebrin binds to profilin and Homer. However the 

molecular basiss of drebrin function has not been 

clari五ed.Therefore， we performed the yeast two hybrid 
screen of a rat brain cDNA library that used drebrin 

fragments as baits. DNA sequence analysis of the 

positive-interactin cJones revelaed that about 70% of 

cJones encodeed cDNA related with an identical 

protein. We designated社lIsprotein as DRAP1. Then we 

performed its biochemical characterization and found 

its N-terminal half bound to the N-terminal region of a 

drebrin molecule. 
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86-1 

MOLECULAR CONTROL OF NEURAL 
STEM CELL FATE 

OMasato Nakafuku， Motoshi Nagao 

Dept Neurobiol. Graduate Sch. Med.， Univ. Tokyo 

Mu1tipotential neural stem cells serve as the origin of 

diverse cell types in the mammalian central nervous 

system (CNS). During early development， stem cells 

continue proliferation and increase their total cell 

number without overt differentiation. At subsequent 

stages， they withdraw from this self-renewal mode， and 

commit to generating multiple neuronal and glial cell 

types. This lineage commitment and differentiation of 

stem cells proceeds with distinct kinetics at defined 

times and positions， control of which is a critical part of 
the complex morphogenesis ofthe CNS. The molecular 

and cellular detai!s of these events， however， still 

remain poorly understood. In this presentation， 

molecular mechanisms underlying those cell fate 

determination events of stem cells will be discussed 

with emphasis on crosstalks between cell-intrinsic 

detβ:rminants and environmental signals. References: 

Torii M. et al.， Development 126， 443・456，1999: 

Mizuguchi R. et al.， Neuron 31， 757-771， 2001; 

Yamamoto S. et al.， J. Neurosci. 21， 9814-9823， 2001; 

Yamamoto N. et al.， J.B.C. 276， 45031-45040， 2001; 

Yamamoto S. et al.， Exp. Neurol. 172， 115-127， 2001; 

Kobayashi D. et al.， Development 129， 83-93， 2002; Fu 

H. et al.， Development 129， 681-693， 2002; Heins N. et 

al.， Nat. Neurosci. in press. 
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86同2
Neurogenin 1 as a positive bHLH regulator 
of neuronal differentiation 

So-Yeon KimI， Yong-Soo Yoon1， Yong-Jin Jeon1， Mi-

Young JungI， Seong-Soo KimI， Jiwon KimI， Seung-

Up Kim2， Young-Don Lee1， UHaeyoung Suh-KimI•2 

lDepartment of Anatomy， Ajou University， School of 

Medicine， 2BDRC， Ajou University， School of Medicine 

Basic helix-loop helix (bHLH) proteins play critical 

roles in determination of neuronallineage during 

mammalian neurogenesis. Several bHLH proteins 

appear to have proneural function inc1uding 

neurogeninl and 2 and MASH1. In this report， we 

showed白atngnl could substitute for retinoic acid侭A)

in directing neuronal differentiation in P19 cells. 

P19 ce11s are pluripotent embryonic carcinoma c巴11s

which can differentiate into neurons in白epresence of 

RA. We investigated a role of a basic helix-loop-helix 

cascade inc1uding neurogeninl (ngnl) in neuronal 

differentiation using P19 cells. Treatment of P19 cells 

with RA during embryoid body formation caused 

sequential expression of ngnl， neuroD and other 
neuronal markers. Western analysis showed that P19 

cells contained E47， a ubiquitous heterodimeric partner 
of ngn1. Therefore， overexpression of ngnl alone was 

sufficient to elicit E-box mediated gene expression. 

Overexpression of ngnl increased EGFP expression 

derived by the nestin promoter / enhancer as well as the 

mRNA level of the endogenous nestin. Ngnl also 

enhanced the luciferase activity driven by the 2.4 kb 

NeuroD promoter. Sustained expression of ngnl was 

sufficient to caused expression of neuronal markers， 
such as neuron-specific enolase and bIII-tubulin in社le

absence of RA. These resu1ts suggest that the RA 

induce neuronal differentiation by activating a bHLH 

cascade including ngnl in P19 ceIls. 

We also investigated the negative partners of bHLH 

factors， Id proteins， during neuronal differentiation. 

Overexpession of Id inhibits neurite outgrowth of Fll 

neuroblastoma cells. Delivery of Id genes into the 

developing mouse embryos enhances nestin gene 

expression.τbe result suggests仕latId proteins may be 

important for maintenance of neural stem cell 

properties. 

86・3
Cell-external cues and cell-intrinsic 
programs regulating lineage-determination 
in the developing brain. 

U Tetsuya Taga， Takumi Takizawa， Kinichi 

Nakashima 

Dept. Cell Fate Modulation， Inst. Molecular 

Embryology and Genetics， Kumamoto Univ. 

τbreem司orcelllineages in the central nervous system， 

neurons， astrocytes and oligodendrocytes， are 

differentiated from a common mu1tipotent progenitor 

cell called neural stem cell. In the developing brain， 

lineage specification is thought to be regulated by 

various determinants. We found that two di妊erenttypes 

of cytokines， LIF and BMP2， act in dramatic synergy on 

neural progenitors to induce as仕ocytedifferentiation. 

τbe synergy between LIF and BMP2 can be explained 

by a complex formation of吐leirrespective downs仕'eam

transcription factors STAT3 and Smadl bridged by a 

coactivator p300. We also found that BMP2 induces 

expression of negative helix-loop-helix (HLH) proteins， 

leading to inhibition of transcriptional activity of 

neurogenic basic-HLH transcription factors， which 
eventually changes the fate of neural progenitor cells 

from neurogenesis to as仕ocytogenesis.During brain 

development， astrocyte differentiation does not occur 

until the late gestational stage but becomes apparent 

just before birth. As we have shown， astrocyte 

di狂'erentiationis largely dependent on STA:τ'3 activation. 

We found that there exis飴 aSTAT3 binding element in 

the promoter region of the gene for an astrocyte 

marker， GFAP， and that a cytosine residue in this 

element is highly methylated in neuroepithelia1 cells in 

mid gestation but becomes demethylated as brain 

develops. Based on the result that this methylation 

innibits STAST3 binding， we suggest that DNA 
methylation is a critical determinant in the 

developmental stage-dependent regulation of 

as仕ocytegeneis.In conclusion， fate of neural stem cells 

during development is regulated by cell-external cues 

like cytokine signalings and cell-intrinsic programs 

such as epigenetic modification inc1uding DNA 

methylation. 
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56・4
Molecular Mechanisms Underlying 
Oligodendrocyte Development 

σfetsushi Kagawa， Kazuhiro Ikenaka 

Neuralinfo.l.ab.， Nat1. Inst. Physio1. Sci. 

Oligodendrocyte (0υprogenitors in the mouse spinal 

cord are generated from strictly res廿ictedregions in 

the ventricular zone of the ventral cord as early as 

embryonic day 11 (El1). One reason for this ventral 

specific appearan田 ofOLs may be caused by inhibitory 

activity for OL development secreted from the dorsal 

spinal cord， as we previously reported. To identify the 

unknown dorsal factors， we characterized 

developmental change of the inhibitory activities. They 

were very strong at El1， gradually reduced， and 

disappeared by E14. This pattern seemed to be wel1 

correlated with developmental profile of Wnt3a 

expression in/near the roof plate. A conditioned 

medium of L cel1s that stably expressed Wnt3a showed 

significant reduction of 04 positive OLs in the ventral 

spinal cord explants， indicating that Wnt3a is one of the 

dorsal factors that inhibit OL development. Addition of 

Wnt3a supernatant to CG4 cells， an OL progenitor 

strain， and to the dissociated primary cultured cel1s 

suggested that Wnt3a directly acts on OL lineage cells 

and inhibits a differentiation step from OL progenitor to 

04.positive stage. Misexpression of LEF-s -Catenin， a 
down stream target of Wnt3a signaling， inhibited OL 

d出erentiationof CG4 cel1s， confirming this scenario. As 

04-positive OLs cannot migrate， preventing premature 

differentiation of OL progenitors might be necessary for 

the OL lineage cel1s to migrate dorsal1y. Thus， Wnt3a 

may directly con廿01the tiIIUng of OL d箇erentiationand 

the motility of OL lineage cells. A population of 

myelinating OLs in the dorsal area was further 

demonstrated to be ventral origin by the newly 

established cell marking system using in utero DNA 

elec仕oporation.
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56・5

Genetic dissection of differentiation and 
outgrowth of the cranial motor and sensory 
neurons in zebrafish 

OHitoshi Okamoto 

l.ab. Dev. Gene Reg.， BSI， RIKEN， CREST， JST 

Islet-1 is a LlM/homeodomain匂petranscription factor 

which is expressed in the motor and sensorγneurons. 

Using zebrafish as a model system， we generated a 

series of constructs that partial1y lack the motor-or 

sensory-specific enhancer regions of the Islet-1 gene， 

microinjected them into the one-cell stage zebrafish 

embryos， and analyzed their activities by GFP 

expression in vivo. We found that the enhancer activity 

for expression in仕lecranial motor neurons lies within 

about 600-bp region 10 kbp downstream of the 

transcription initiation site， and that the one for 

expression in the sensory neurons lies within about 500-

bp region 55kbp downstream of the transcription 

initiation site， and that the sequences of both the motor-

and sensory-specific elements are highly conserved 

among zebrafish， mouse and human. Using the 

transgenic 1ine expressing GFP under control of the 

Islet-1 enhancer， we analyzed the mechanisms bywhich 

the cranial motor axons exit from the hindbrain. We 

found白atthe trigeminal motor axons 自民ndalong the 

a妊'erenttrigenimal axons from the placode-derived 

仕igeminalsensory neurons which also play a role of the 

guide rail for the afferent axons from the later recruited 

sensorγneurons. We have been undertaking mutant 

screening by using an Isl1-GFP transgenic fish to 

facilitate observations of neuronal di任erentiationin 

embryonic zebrafish brain. We have isolated one 

mutant in which the axonal outgrowth of both the facial 

and vagus motor nerves is severely and selectively 

impaired， and that this mutant lacks facial and vagus 

sensory ganglia，釦叶lersuppo吋ngthe roles of the cells 

in the sensory ganglia as guide posts for motor nerve 

extension. 
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Function and regulation of the Src family 
tyrosine kinases 

OMasato Okada 

Deparむnentof Oncogene Research， Research Institute 

for Microbial Diseases， Osaka Univl巴rsity

The Src family tyrosine kinases (SFKs)， benign 

relatives of the oncogenic v-src gene product， are non-

receptor type of protein tyrosine kinases (PTKs) that 

are associated with the plasma membrane. The SFKs 

serve as molecular switches involved in仕leinitiation of 

a variety of cellular events， inc1uding cell growth， 

attachment and movement， differentiation， survival and 
death. In response to an external stimulus， an SFK 

becomes activated through dephosphorylation of a 

critical C-terminal tyrosine or through binding to 

another protein that interferes with the inactive 

conformation. The phosphorylation of the regulatory 

tyrosine of SFK is s廿ict1ycontrolled by another PTK， 

the C司terminalSrc Kinase (Csk).官leloss-of-function of 

Csk lead to constitutive activation of SFKs， 

accompanied by severe defects in embryonic neural 

tissues. Therefore， it is believed that SFKs， under 

control of Csk， play essential roles in the neural 

development， although their primitive functions still 

remain elusive.τbe regulation mechanism of Csk itself 

has also remained unknown. Recent1y， we isolated a 

membrane phosphoprotein Cbp (Csk binding protein) 

that speci宣callybinds to the SH2 domain of Csk. A line 

of evidence revealed that Cbp serves as a membrane 

anchor of Csk required for an efficient interaction 

between cytoplasmic Csk and the membrane bound 

SFKs. It was also found that Cbp is a subs仕ateofSFKs， 

implicating a role of Cbp as a mediator in a negative 

feedback loop of the SFK regulation. More 

interestingly， Cbp is localized exc1usively in a 

membrane microdomain， scトcalledlipid Rafts， in which 

SFKs are enriched. This suggests that Rafts is a critica1 
plaぜormwhere the SFK-mediated signaling is initiated 

and terminated. To負lrtherunderstand the molecular 

basis of the regulation of SFKs， we have started 

structural analyses of the SFK-related molecules. The 

molecular mechanism of the SFK regulation will be 

discussed based on a piece of s廿ucturaliぱ'ormation.

87・2

Regulatory roles of protein tyrosine 
phosphatases in Ca2+-dependent 
neurotransmitter release from neuronal 
cells. 

OMakoto ltakura1， Saori Yamamori1， Hiroshi Ohnishi2， 

Masami Takahashi1，3 

lDept. Biochem. Sch. Med.， Kitasato Univ.， 2Biosignal 

Research Center Inst. Molecular and Cellular 
Regulation， Gunma Univ.， 3CREST， JST 

N eurotransmitter release is regulated by various 

protein kinases and we have already shown that the 

activation of PKA and PKC enhance， and those of 

nonreceptor句rpe匂rrosinekinases inc1uding Src kinase 

and JAK2 suppress neurotransmitter release from 

c10nal rat pheochromocytoma PC12 cells. Since the 

phosphorylation status is determined not only by 

protein kinases but also by protein phosphatases， it is 

quite important to study the roles of various protein 

phosphatases to elucidate the regulatory mechanisms of 

neurotransmitter release. Trea伽lentof PC12 cells with 

phenylarsine oxide (PAO)， a non-selective protein 

tyrosine phosphatase (PTP) inhibitor， induced勿rosine

phosphorylation of many cellular proteins and 

suppression of Ca2七dependentdopamine release. The 

tyrosine phosphorylation was markedly reduced by 

pre廿eatingthe cells with PP2， a speci自cinhibitor of Src 

family kinases， prior to PAO仕ea加lent，indicating that 

Src family kinases were constitutively activated and 

made a mojor con凶butionof tyrosine phosphorylation 

in PC12 cells. Alpha-bromo・4-hydroxyacetophenone

(PTP inhibitor 1)， a more specific PTP inhibitor， also 

inhibited dopamine release， however， much less 

proteins were tyrosine phosphorylated. These results 

suggest that various PTP are involves in the regulation 

of multiple cellular functions and a tyrosine 

phosphorylation regulated by PTP inhibitor I-sensitive 

PTP is essential for the negative regulation of 

neuro廿ansmitterrelease. 
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Modulation of the NMDA receptor by a 
protein tyrosine kinase and PSD-95 

OMakoto lnui 

Dept. Pharmaco1. Yamaguchi Univ. Sch. Med. 

官lefunction of the NMDA receptor is modulated by 

protein phosphorylation at serine or threonine and at 

tyrosine. Modulation of NMDA receptor channels has 

been extensively studied using heterologously 

expressed recombinant NMDA receptors. The 

activation of protein kinase C potentiates the channel 

activity of recombinant both NR1/NR2A and 

NR1/NR2B receptors.τbe protein勿rosinekinase Src 

potentiates the channel activity of the NRl/NR2A 

receptor， but not NR1/NR2B. The NR2 subunits of 

NMDA receptors have long cytoplasmic C-terminal 

domains which contain sites for interaction with other 

proteins.τbe C-terminus of NR2 subunits binds to PDZ 

domains of the postsynaptic density protein PSD-95. 

The interaction of these proteins is implicated in 

clustering and targeting of the receptors. We have been 

studying the channel properties of PSD-95-coupled 

NMDA receptors using the Xenopus oocyte expression 

system， and found that PSD・95inhibits the protein 

kinase C-mediated potentiation of NR1/NR2A and 

NR1/NR2B channels. Here we demonstrate that PSD-

95・coupledNR1/NR2A receptor channels are not 

potentiated by Src. ln addition， the high-affinity， voltag争

independent Zn2+ inhibition is significant1y reduced in 

these channels. It has been shown that Src-induced 

potentiation of NRl/NR2A channels is caused by the 

removal of tonic Zn2+ inhibition， although the Src-

induced potentiation of NMDA receptor currents in 

hippocampus neurons is not mediated by a reduction in 

Zn2+ inhibition. Our results indicate白atthe absence of 

Src・inducedpo低ntiationof PSD-9iH:oupled NR1/N胞A

channels is not due to the reduced sensitivity of the 

channels to Zn2+.τbese two effects induced by PSD-95 

are independent. Thus， PSDθ5-coupled channels 

exhibit different properties than those without PSD-95. 

Our results well explain why Srひinducedpotentiation of 

NMDA receptor currents in hippocampus neurons is 

not mediated by a reduction in Zn2+ inhibition and 

suggest that a novel mechanism may be involved in the 

Src-induced potentiation of NMDA receptor channels in 

neurons. 
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57・4

Positive and negative regulations of 
synaptic function by receptor tyrosine 
kinases. 

ONobuyuki Takei， Hisaaki Namba， Mako Narisawa-

Saito， Tadasato Nagano， Hiroyuki Nawa 

Dept. Mo1. Neurobio1.， Brain Res. lnst.， Niigata Univ. 

Brain-derived neurotrophic factor (BDNF) and its 

cognate receptor tyrosine kinase TrkB are implicated as 

a positive regulator of synaptic development and 

plasticity. ln developing CNS neurons， TrkB signaling 

increased and stabilized the surface expression of 

AMPA receptors. Accordingly， TrkB activation 

increased the levels of AMPA rec怠ptor-associatedPDZ 

proteins such as SAP97， GRIP and Pick1. Conversely， 

AMPA receptors and those PDZ proteins were down司

regulated in BDNF knockout brain. ln addition to the 

biochemical evidences， electrophysiological studies 

showed that the activation of TrkB increased AMPA-

mediated cu汀entsin cortical neurons， which means the 

increased AMPA receptors and presumably PDZ 

proteins were functional for excitatory synaptic 

transmission. Furthermore， the amplitude of miniature 

EPSCs were reduced in these neurons of BDNF knock-

out mice. These results indicate that TrkB signaling 

positively regulates the development of functional 

AMPA synapses. ln contrast， epidermal growth factor 
(EGF) family ligands and their receptor tyrosine 

kinases， ErbBs are found to be involved in down-

regulation of excitatory synaptic development and 

functions. Stimulation of ErbB receptors by EGF， 

transforming growth factor a (TGFa) and heparin 

binding-EGF like growth factor HB-EGF caused the 

decrease of GluR1 AMPA receptor subunit in 

developing cortical neurons. ErbB signaling also 

decreased the levels of above-mentioned PDZ proteins. 

ErbB activation reduced AMPA currents in cortical 

neurons， indicating that the stimulation of these 

receptor kinases negatively regulates these synaptic 

function. Positive and negative regu.1ation of synaptic 

functions by different receptor tyrosine kinases will be 

further discussed. 
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87聞5

ErbBレセプタ一型チ口シンキナーゼによる
シナプス機能の制御機構

。尾崎美和子，端川勉

理研・脳センター・神経構築

神経細胞のもつ最も大きな特徴は、細胞自体が神経活

動と呼ばれる電気的な活動を有することである。その

活動は発生の初期の段階では観察されず、発生分化が

進むにつれより強い、様々なパターンの活動へと変化

する。その過程で、神経細胞は神経伝達物質や神経栄

養因子といった刺激に反応し、イオンチャンネルや伝

達物質受容体などを発現し、神経細胞固有の伝達物質

感受性や興奮性(固有の神経活動)を獲得していくも

のと考えられる。これまで我々は、特定の神経活動の

パターンが神経の発生・分化に重要であり、また特定

のパターンは積極的に様々な分子の挙動を制御できる

ことも報告してきた。

今回我々は、 ErbBレセプター型チロシンキナーゼと

そのリガンドであるニューレグリン(NRG)と呼ばれる

多機能性神経栄養因子に着目し、蛋白のプロセッシン

グが特定の神経活動のパターンにより制御されている

ことを明らかにした。また、 NRGは小脳頼粒細胞と苔

状線維聞のシナプス形成と発達に重要な分子であり、

ErbBレセプターの活性化を通し、興奮性伝達物質グ

ルタミン酸の受容体NMDA受容体NR2Cサブユニット

と抑制性伝達物質GABA受容体のs2サブユニットの

発現を制御している因子でもあった。我々は、頼粒細

胞にとって興奮性または抑制性シグナルの入力に関与

している伝達物質受容体サブユニットの発現バランス

が、異なる神経活動のパターンを介し、 NRGの蛋自分

断の効率と伝達受容体やイオンチャネルの活性化との

コンビネーションにより制御されていることを明らか

にした。また、異なる神経活動のパターンは異なる分

子の挙動を制御しているとも考えられ、神経活動のパ

ターンのもつ役割に関して報告する。

88・1

Glia in development， function， degeneration 
and regeneration of the nervous system 

OShun Shimohama 

Dept. Neurol. Grad. Sch. Med.， Kyoto Univ. 

Glial cells have long been recognized as a passive 

framework for neurons but recent1y were shown to play 

much more active roles in the brain.τbe focus of this 

symposium is the role of glial cells in the development， 

function， degeneration and regeneration of the normal 
and diseased nervous system. In the development of the 

brain， glial cells guide incoming axons acting as 

intermediate targets. Glia are the part of the blood-brain 

barrier， provide nourishment for neurons， and regulate 

the extracellular concentration of ions and 

neurotrasmitters. Glia interact wi出eachother and with 

neurons， thus influencing neural activity. In addition， 

reactive glial cell properties could contribute to 

pathomechanisms underlying neurological diseases 

such as s甘okeand Alzheimer disease.τbe main role of 

glia in the adult nervous sys回nmight be to respond to 

disruption of the homeostasis of the brain， whether that 

disruption comes from direct damage to neurons， 

neuronal degeneration or through disease. Control of 

glia is likely ωbe just as important in regeneration as 

providing a favorable environment for neurons grow. 

For example， our experimental results， together with 

recent findings that beta adrenergic receptor plays an 

important role in glial scar formation in vivo， raise the 
possibility that beta adrenergic receptor activation 

modulates small heat shock protein expression after 

focal ischemia and is involved in the仕ansformationof 

as仕ocytesto their reactive forms. Clarification of what 

regulates the transformation of astrocytes to their 

reactive form will provide the chance for eventual 

therapeutic target after brain injury. Glia must be 

regarded as a concept that shapes the approaches taken 

to development， degeneration， disease and regeneration 

of the nervous system. 
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Unique responses of astrocytes to 
Alzheimer's amyloid βprotein 

OKazuho Abe， Miwa Misawa 
Dept. Pharmacol.， Sch. Pharm.， Hoshi Univ. 

Amyloid s protein (As) is a 40-42 amino acid peptide 

白atprincipally constitutes senile plaques in the brain of 

patients with Alzheimer's disease. A1though 

neurotoxicity of As has been extensively studied， li壮le
is known about the action of A s on glial cells. 
百lerefore，we compared the effects of A s on cultured 
neurons and astrocytes. Primary cultures of neurons 

were prepared from the cerebral cortices and 

hippocampi 0ぱf1Eふトda勾y-oldembryos 0ぱfWistar rats， and 

as仕ocytecultures were from the cerebral cortices of 2-

day唱。ldneonates of Wistar rats. Exposure of cultured 
rat cortica1 or hippocampal neurons to As (1-20μM) 

resulted in a concentration駒 andtime-dependent 

decrease in cell survival. The A s neurotoxicity was 
signi宣cantlyattenuated by白epresence of antioxidants 

(catalase， Trolox or propyl gallate). On the other hand， 

cultured rat cortical astrocytes were resistant to As 

toxicity， and exhibited morphological and functional 

changes in response to A s . Following exposure to A s 
(1・20μM)，astrocytes changed from flattened， 

polygonal cells to process-bearing stellate cells， 

resembling reactive astrocytes in vivo. The lrglutamate 

uptake of as廿ocyteswas enhanced after treatment wifu 

As. These responses of astrocytes to As were not 

a妊'ectedby antioxidants. Furthermore， As induced 

phosphorylation of ex甘acellularsignal regulated kinase 

(ERK) in cultured astrocytes， but not in neurons.ηleA 

s -induced ERK phosphorylation in astrocytes was 
blocked by U0126 and PD98059， specific inhibitors of 
the ERK-activating kinase MEK. The differential 

responses of neurons and astrocytes to A s will give 
new insight into therapeutic strategy for Alzheimer's 

disease. 
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58・3

Regulation of amyloid-βclearance in 
microglia 

OYoshihisa Kitamura， Jun・ichiKakimura， Takashi 

Taniguchi 

Dept. Neurobiol.， Kyoto Pharm. Univ. 

Alzheimer's disease (AD) is characterized by the 

accumulation of fibrillar amyloid-s peptides (A s) to 

form amyloid plaques. Understanding the balance of 

production and c1earance of As is the key to 

elucidating amyloid plaque homeostasis. Microglia in 

the brain， associated with senile plaques， are likely to 

play a major role in maintaining this balance. Here we 

show that heat-shock proteins (HSPs)， such as Hsp90， 

Hsp70 and Hsp32， induce fue production of interleukin 

(lL)・，6and tumor necrosis factor σNF)ーαandincrease 

the phagocytosis and clearance of A s . This suggests 
that microglial interaction with As is highly regulated 

by HSPs. The mechanism of microglial activation by 

exogenous HSPs involves the NF-/C B and p38 MAP 

kinase pafuways mediated by Toll-like receptorσLR)-4 

activation. In AD brains， levels of Hsp90 were increased 

in both the cytosolic and membranous fractions， and 

Hsp90 was co-localized with amyloid plaques. These 

observations suggest that HSP-induced microglial 

activation may serve a neuroprotective role by 

facilitating A s clearance and cytokine production. 
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88幽4

Therapeutic application of glia岨 neuron
interaction on neurodegeneration 

OKeiji Wada1， T;政ayukiHarada1， Chikako Harada1， 

Yu-Lai Wang1， Mami Noda2， Hitoshi Osaka1，3 

lDept. Degene. Neurol. Dis.， Natl. Inst. Neurosci. 

NCNP， 2Lab. Pathophysiol. Grad. Sch. Pharm. Sci.， 

Kyushu Univ.， 3PRESTO， JST 

We present here our new approaches to treat 

neurodegenerative disorders. We used Iight-induced or 

ischemia-induced retinal degeneration as models to 

develop therapeutic strategies. We found that retinal 

degeneration activates microg1ia， which resu1ts in the 

production ofvarious ligands inc1uding NGF， CNTF and 

BDNF. Exogenous NGF decreased bFGF production in 

Muller g1ial cells. Reduction of bFGF levellikely 

con仕ibutedto photoreceptor apoptosis. Blockade of the 

NGF pathway was able to rescue photoreceptor 

apoptosis. In contrast to NGF， CNTF and BDNF 

increased bFGF production from Muller cells. Thus， 

our data implicate that modification of glia-glia and glia-

neuron interaction as new therapeutic targets for 

neurodegeneration. Besides the neurotrophic 

interactions， we also found that the ubiquitin system 

plays an important role in retinal degeneration. We 

studied ischemia-degenerated retina in the graci1e 

axonal dystrophy (gad) mutant mouse that lacks 

functionaJ expression of ubiquitin C-terminal hydrolase 

1 (UCH-L1). Unexpectedly， photoreceptor apoptosis 

was reduced in the gad mouse. Our result indicates位lat

modification of社leubiquitin-proteasome pathway could 

be another therapeutic target for neurodegeneration. 

Since UCH-L1 is expressed selectively in neuron， 
studies of functional difference in the ubiquitin sys総m

between glia and neuron should be an important subject 

to prevent neurodegeneration. 

88-5 

Reg family; new members of neurorト
Schwann cell mediator during nerve 
regneration. 

OKazuhiko Namikawa， Munehisa Fukushima， Koichi 

Murakami， Hiroshi Kiyama 

Dept. of Anatomy， Osaka City University， Graduate 

School of Medicine 

Axons of PNS neurons are mye1inated by Schwann 

cells. This could be a major reason why the PNS 

neurons can readily survive and regenerate after nerve 

injury. Schwann cells can proliferate to give a path for 

regenerating axons， and also produce a number 01 

neuro廿ophicfactors and句tokines，which have potent 

survival and regeneration promoting activities for 

injured neurons. Recently， a pancreatic beta-cell 

regeneration factor， PAP jReg-2， was ascribed as a 

chemical mediator between neurons and Schwann cells. 

PAP is synthesized and released from motor neurons in 

response to nerve injury， and works as Schwann cell 

mitogen as well as motor neuron survival factor. PAP 

together with other fami1y members such as RegI， 

RegIII and PAPIII comprise a new family of trophic 

factor， which is distinct from the conventional 

neurotrophins and cytokines. Among Reg fami1y 

members， PAP is the only one whose function in nerve 

regeneration is rather explored. To ascertain roles of 

Reg family during nerve regeneration in vivo， we 

examined the mRNA expressions of rat Reg family 

members (Regl， PAP， Reglll， PAPlll)， and their 

receptor (RegR) in injured hypoglossal motoneurons 

and Schwann ceJ1s. A substantial up-regulation of PAP 

expression in injured motor neurons was evident. In 

addition， marked expression of PAPIII and RegR was 

also observed in the injured nerve， suggesting PAPIII 

might be an autocrine mitogenic foctor for injured 

Schwann cells. CoJ1ectively， the cooperative inductions 

of Reg fami1y ligands and their receptor might play 

crucial role in neuron-Schwann ceJ1 interaction during 

nerve regeneration. 
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58・6
Changes ofaxonal protein organization 
under abnormal myelin conditions 

oHiroko Baba 
Dept Mo1. Neurobio1. Tokyo Univ. Pharm. Life Sci. 

Ion fluxes in mammalian myelinated axons are 

restricted to nodes of Ranvier， where， in particular， 

voJtage-gated Na+ channels are clustered at a high 

density. The node of Ranvier is separated from the 

internode by two distinct domains ofaxolemma， 
paranode and juxtaparanode. Each axonal domain is 

characterized by the presence of specific protein 

complex. Although oligodendrocytes and/or myelin 

membranes are believed to play some instructive roles 

in organization ofaxonal domains， the mechanisms 

leading to their distributional changes are not well 

understood. In this symposium， we focus on the 

involvement of myelin sheaths in this domain 

organization. We have examined the distribution of 

axonal components in various pathological conditions of 

myelin， including demyelination， dysmyelination and 

paranodal disruption， and showed that compact myelin 

and paranodal junction of myelin had individual 

influences on the axonal protein organization. Recently 

we identi宣edthree myelin molecules playing key roles 

泊theformation of paranodal axo-glial junction as well 

as仕1eorganization and maintenance ofaxonal specific 

domains. These results may provide not only new 

functional aspects of myelin but also a potential 

therapeutic approach to human disorders of myelin， 
such as multiple sclerosis. 
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S9・1

A circadian output in Drosophila mediated 
by fragile X mental retardation gene 

Shunsuke Ben Inoue1， Masami Shimoda2， Izumi 

Nishinokubi3， Mikiko Chihara SiomP， Norio Ishida3，4，5， 

OHaruhiko Siomi1 

lInst. Genome Res.， Univ. Tokushima， 2Nat. Inst. 

Agrobio1. Sci.， 3Clock Cell Biol.， Nat. Inst. AIST.， 

4Dept. Biomole. Engineering.， Tokyo Inst. Tech.， 

5Center Interdis. Res. 

Mutations白atabolish expression of an X-linked gene， 

FMRl， result in the pathogenesis of fragile X syndrome， 

the most common form of inherited mental retardation. 

To understand how the absence of the RNA binding 

FMR1 protein !eads to the syndrome， we have created a 

model system for the disease by producing a fly s仕ain

bearing a deletion in a Drosophila homolog of FMR1 

(dfrnr1). We show that under constant darkness a lack 

of dfmr1 expression causes arrhythmic locomotor 

activity in flies. However， since their behavioral 

rhythms in light-dark cycles (LD)， and their 
biochemical rhythms of expression of per and tim under 

LD conditions appe訂 normal，the d釦1r1mutant flies are 

rhythmic， indicating出atthey have an active circadian 

pacemaker that can be entrained by light. In addition， 

the c1ock-con仕olledec1osion rhythm is normal in dfmr1 

mutant flies. Overexpression of dfmrl in clock-gene-

expressing neurons alone a!so disturbs locomotor 

activity in adult flies， suggesting白atDFMR1 functions 
in c10ck cells. We conc1ude that a lack or high levels of 

dfrnr1" expression blocks or interferes with elements in 

the flow of temporal information from circadian 

pacemaker cells to selective behaviors. 
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The mutations in the neural sex-
determinant gene fruitless in Drosophila 
enhances male-to-male courtship 

。DaisukeYamamoto 
School of Human Sciences， Waseda University 

The mutations in the企uitless(企u)locus of Drosophi1a 

are characterized by two discrete phenotypes， enhanced 
male-to-male courtship and loss of the male-specific 

muscle of Lawrence (MOL). The fru gene encodes a 

series of proteins with a BTB domain and two Zn-finger 

motifs.τb.ese sむucturalfeatures implicate their role as 

transcription factors. The企ugene primary transcript is 

subjected to sexually dimorphic splicing in responseω 

binding of Transformer (Tra)， a splicing accelerating 

protein， which is a female determinant present only in 

the female. The Tra-binding sequence is conserved in 

the female-type mRNA whi1e it is removed from the 

male-type mRNA by the sex-specific splicing. The企u

gene is therefore a direct target of Tra. A well-known 

target of Tra is doublesex (dsx)， which produces sex-
spec出c仕組scriptionfactors出atregulate development 

of most sexual1y dimorphic structures. In contrast， fru 

mRNAs are predominantly expressed in a subset of 

neurons， suggesting that fru is a neural sex 

determinant. A1though fru mRNAs are expressed in 

both sexes， the Fru protein is detectable 

histochemically only in the male CNS. Luciferase 

reporter assays with岡田fectedcells have shown that 

Tra represses translation by binding to the reporter 

mRNA. Tra is thus considered to be a bifunctional 

protein that acts as a translationa1 repressor and also as 

a splicing factor. Since the Tra-binding sequence is 

present in the female-type fru mRNA and not in the 

male匂rpe，the Fru protein would be仕'anslatedonly in 

the male CNS. Ectopic expression of the Fru protein in 

females through a fru transgene without the Tra-

binding sequence results in formation of the male-

specific MOL in the female， demonstrating that the 

presence of Fru is sufficient for masculinization. 

59開3

Ribosomal protein L38 is essential for early 
embryogenesis and neural tube formation 
of mice 

αfoshihiko Shiroishi 

Mammalian Genetics Laboratory， Genetic Strains 

Research Center， Nationa1 Institute of Genetics 

Three mouse skeletal mutations， Tai1-short (Ts)， Tai1-

short shionogiσ'ss) and Rabo torcido (Rbt)， have been 

mapped to the same distal region of the chromosome 

11. A11 three mutations exhibit very simi1ar phenotypes: 

homozygotes are morphologically abnormal at the 

morula stage and are lethal around the implantation 

stage， and the heterozygotes show a shortened kinky 

tai!， neural tube defect (NTD) characterized by 

exencephaly and skeletal abnormalities. The causative 

genes of these mutations have been thought to play 

indispensable roles in early embryogenesis， neura1 tube 

formation and skeletal patterning. Using positional 

cloning approach， we found that a gene encoding RpL38 

protein， a small 8.1kD component of the 60S large 
subunit of ribosome， is mutated in all three Ts， Tss， and 

Rbt mutations. Furthermore， we demonstrated that 

transgene of the wild-type Rpl38 rescued all the 

phenotypes of Ts mutation. All data present direct 

evidence that defect of a small ribosoma1 protein causes 

embryonic lethality and abnormal morphogenesis 

including neura1 tube defect. 
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The RNA-binding protein causes aberrant 
splicing of presenilin-2 pre-mRNA in 
sporadic Alzheimer's disease 

σTaiichi Katayama1•3, Takayuki Manabe1•3, Shinsuke 

MatsuzakP.3， Kazunori Imaizumi2•3, Masaya 

Tohyama1•3 

lDepartment of Anatomy and Neuroscience， Osaka 

University Graduate School of Medicine， 2Division of 

Structural Cell Biology， Nara Institute of Science and 

Technology(NAIS'D， 3CREST JST 

The splicing variant (isoform PS2V) of Presenilin-2 

(PS2) gene， which is a marked diagnostic of sporadic 
Alzheimer' s disease (SAD)， is generated by exon 5 

skipping through the action of廿lehigh mobility group 

protein 1 (HM G-I). This protein was purified and 

identified as PS2 pre-mRNA binding factor in nuclear 

extracts from hypoxia-exposed human neuroblastoma 

SK-N-SH cells. HMG-I bound to a speci五csequence on 

exon 5 of仕lePS2 pre-mRNA， nearby the downs仕eam

5' splice site， and this sequence-specific binding was 

required for exon 5 skipping. Under hypoxia， HMG-I 
was reorganized into the nuclear speckles with the 

endogenous splicing factor SC35. Since HMGI has a 

s甘'Ongbinding a血nityto the 70K protein of U1 snRNP， 

白eHMG-I induced exon skipping of PS2 pre-mRNA is 

probably caused by interference of the functional U1 

snRNP allocation to the 5' splice site. HMG-I levels 

were significant1y increased in the nuclei of SAD brain 

cells， suggesting direct involvement of HMG-I-mediated 

aberrant splicing of PS2 gene transcript in SAD. 

Moreover， transient transfections of oligo RNA， 

including the binding site of HMG-I， dramatically 

inhibited the expression of PS2V underlying hypoxia in 

SK-N-SH cells. Fur仕ler，PS2V・.jnducedcell deaths were 

also suppressed by the addition of oligo RNA. Here， in 

this presentation， we wi1l report a potential treatmnt 

and/or prevention of SAD using oligo RNA including 

the specific binding site of HMGI. 
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Aberrant mRNA splicing in neurodegenerative 
disorders 

OKazunori Imaizumi 

Div.Structura1 Cell Biol.， Nara Inst. Sci.&Tech. (NAIS'D 

A1ternative splicing represents a typical mechanism 

underlying regulation of gene expression in eukaryotic 

cells. Exon selection results in the production of 

different protein isoforms from仕lesame gene， isoforms 

that may share functions with the original form. 

AIternatively， variant protein isoforms may either lack 

function or confer novel characteristics on their cellular 

environment. In fact， tau splicing mutations which 

increase 4-repeat isoforms containing exon 10 of tau 

were found in frontotemporal dementia and 

Parkinsonism linked to chromosome 17 (FTDP-17). In 

addition， it has been reported that aberrant splicing 

causes some neurodegenerative disorders such as 

sporadic Amyotrophic Lateral Sclerosis (ALS) and 

spinal muscular atrophy (SMA). In this symposium， 1 

will introduce our attempts to elucidate molecular 

mechanisms responsible for aberrant splicing in SMA 

and FTDP-17. SMA resu1ts from the loss of functional 
survival motor neuron (SMNl) alleles. Two nearly 

identical copies of SMN exist and differ only by a single 

non-polymorphic C to T transition in exon 7. This 

transition leads to alteration of exon 7 splicing，仕latis， 

SMN1 produces a釦1l-1engthtranscript whereas SMN2 

expresses a low level of full-length transcript and 

predominant1y an isoform lacking exon 7. The truncated 

transcript of SMN encodes a less stable protein with 

reduced self-oligomerization activity that fails to 

compensate for the loss of SMN1. Recent1y， we 

identified the cis凶actingelements in in仕'On6 responsible 

for the regulation of SMN exon 7 splicing. Mutation in 

白iscis叫elementcaused an increase in exon 7 inclusion. 

1 will show the roles of吐lecis-acting element in splicing 

regulation of SMN exon 7. Missense， silent， and 

intronic tau mutations increase or decrease inclusion of 

tau exon 10 by splicing defects. 1 will also present the 

regulation of tau exon 10 splicing and an attempt to 

iden助Tsplicing factors that induce aberrant splicing of 

tau exon 10. 
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S10・1
Expression and possible function of 
versicanIBral1 complex at the nodes of 
Ranvier in the CNS 

。foshitakaOohashi 
Dept. Mol. Biol.&Biochem. Grad. Sch. Med. Dent.. 

Okayama Univ. 

官lecentral nervous system (CNS) is composed of not 

only cellular components of neurons and glial cells but 

also an extracellular matrix that serves to maintain a 

structural and functional environment for these cells. 

The extracellular matrix of the CNS is abundant in 

hyaluronan (HA) and molecules that have the ability to 

bind to HA Lecticans are a 加nilyof chondroitin sulfate 

proteoglycans (CSPGs) encompassing aggrecan. 

versican/PG・M.neurocan. and brevican molecules. AJI 

members of the lectican family are present in neuronal 

tissues during certain phases of development. We have 

cloned Bral1. a brain-specific link protein. recently. 

Single link protein (car首lagelink protein-1; Crtl1) gene 

has been known so far. The major function of link 

protein found to date is the stabilization of 

HA/aggrecan aggregates by binding to both molecules. 

the proteoglycan monomer and HA To gain insight into 

the role of Bral1. we generated specific antibody against 

this protein. We have examined the detailed localization 

pattern of Bral1 protein and compared it with that of 

other members of the lectican proteoglycan family such 

as brevican and versican wi白 whichBral1 is predicted 

to interact. The immunoreactivity of Bral1 antibody was 

predominantly observed in myelinated fiber tracts in the 

adult brain and could be detected at P20 in the white 

matter of the developing cerebellum. suggesting that 

the expression start when axonal myelination takes 

place. Furthermore. immunostaining demonstrated that 

the Bral1 colocalized with versican V2 isoform at the 

nodes of Ranvier.τbe data suggest that the Bral1 may 
play a pivotal role in the formation of the hyaluronan・

associated matrix in the CNS that facilitates neuronal 

conduction by forming an ion diffusion barrier at the 

nodes. 

S10・2
Signal transduction of PTP t and 
morphogenesis of Purkinje cells 

ONobuaki Maeda1 • Masahiko Tanaka2 

lDept. Dev. Neurosci.. Tokyo. Metro. Inst. Neurosci.. 

2Inst. Compre. Med. Sci.. Fujita Health Univ. 

PTP s (RPTP s) is a receptor-type protein tyrosine 
phosphatase. which is abundantly expressed in the 

developing brain as a chondroitin sulfate proteoglycan. 

PTP S binds with pleiotrophin and midkine with high 

affinity. Pleiotrophin shows 45% amino acid sequence 

identity to midkine， forming a new family of heparin-

binding growth factors.百lechondroitin sulfate portion 

of PTP S plays essential roles in the binding to these 

growth factors. Removal of chondroitin sulfate chains 

from PTP S by chondroitinase ABC digestion resulted 

in the marked decrease of the binding affinity to 

pleiotrophin and midkine and the loss of signal 

transduction. The fine structure of chondroitin sulfate 

chains of PTP s regulates its binding to these growth 
factors. Chondroitin sulfate chains of PTP S contain 

about 1% D-unit (D-glucuronic acid 2-sulfate(s 1→3)N-

acetylgalactosamine 6-sulfate disaccharide unit). 

which seems to be the essential s仕ucturefor the high 

affinity binding to pleiotrophin and midkine. 

Immunohistochemical analysis of PTP S • pleiotrophin 
and chondroitin sulfate D叩lItdemonstrated that the 

expression of these molecules are highly correlated 

with the dendrite formation of cerebellar Purkinje cells. 

So. we examined the roles of the signal transduction of 

PTP S in the morphogenesis of Purkinje cells using 

organotypic slice culture system of rat cerebellum. 

Abnormal Purkinje cells with disoriented and/or 

multiple primary dendrites markedly increased by the 

additions of (1) polycional antibodies against PTP s . (2) 
sodium vanadate. a protein tyrosine phosphatase 

inhibitor. (3) chondroitinase ABC. (4) chondroitin 

sulfate D. and (5) pleiotrophin. These results suggest 

that pleiotrophin-PTP S signaling regulates the 

morphogenesis of Purkinje cell dendrites. 
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Signal Transduction 01 Phosphacan via 
TAG-1/Lyn in Lipid Rafts 

OKohji Kasahara， Yutaka Sanai 

TokyoMe廿oInst Med Sci 

Chondroitin sulfate proteoglycans， which are 
constituents of the extracellular matrix， play a 

significant role in cel1 migration， neurite outgrowth， 

pathfinding叩 dsynaptogenesis in the developing brain. 

In this study， we found that phosphacan， a neural tissue-

speci五cchondroitin sulfate proteoglycan， adsorbed onto 

culture dish exerts repulsive effects on rat primary 

cerebellar cultures. Sequential treatment of cerebellar 

cultures with phosphacan and anti-phosphacan antibody 

induced transient tyrosine phosphorylation of 80・kDa

protein. Phosphacan is a high a血nityligand ofTAG-l， a 

GPI-anchored neuronal cell adhesion molecule of the 

immunoglobulin superfami1y， which is involved in 
neurite outgrowth. We previously demonstrated that 

the antibody-mediated crosslinking of TAG-l induced 

activation of src-fami1y tyrosine kinase Lyn and rapid 

tyrosine phosphorylation of an 80-kDa protein， a 

putative substrate for Lyn， in the lipid raft fraction of 

primary cerebellar cultures (Kasahara et al. 

].Biol.Chem. 275， 34701・34709，2000). The tyrosine 

phosphorylation of 80司kDa.proteinwas inhibited 

by pretreatment with methylcyclodextrin. 

Immunocytochemical study showed that both TAG-l 

and Lyn are present in cerebellar granule cel1s， which 
have small， phase dark somata and fine dark processes. 
These observations suggest that phosphacan 

transduces signal via TAG-l/Lyn in lipid rafts of 

cerebellar granule cells. 
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510同4

Structure and expression pattern of 
neuroglycan C， a brain-specific 
transmembrane chondroitin sul1ate 
proteoglycan， in the developing brain 

oSachiko Aono， Yoshihito Tokita， Shinobu Yamauchi， 

Takuya Shuo， Atsuhiko Oohira 

Dept. Perinatol.， Inst. Dev. Res.， Aichi Human Service 

Ctr. 

Neuroglycan C (NGC)， a membrane-spanning 
chondroitin sulfate (CS) proteoglycan with a single 

epidermal growth factor-like module， is exc1usively 
expressed in the brain， especially in the developing 

brain. Three distinct splicing variants (NGC-I，ーII，and -

IID were expressed in the brain， and NGC-I was the 

major one. Most NGC molecules were localized to the 

dendrites of primary cultured neurons. NGC-III， which 

has a peptide insertion in the cytoplasmic domain of 

NGC-I， was localized to the axons of a subpopulation of 

neurons. NGC was post司translationallymodified in its 

ectodomain; glycosylated and phosphorylated. Site-

directed mutagenesis revealed that NGC had a single 

CS chain at Ser-123. CS of NGC contained a higher 

proportion of 6. Di-diSE， a highly-sulfated CS 

disaccharide， than those of other brain-specific 
proteoglycan such as neurocan and phosphacan. NGC 

changed its structure from a proteoglycan form to a 

non-proteoglycan form without CS in the cerebellum 

加 dthe retina as白etissues mature. In addition to CS 

chain， NGC had bo白 N-and O-linked oligosaccharides 

on its ectodomain. Reactivities of NGC with various 

lectins and白eHNK-l antibody also changed during the 

brain development. The carbohydrate moieties would 

regulate molecular interactions between NGC and its 

ligands in the brain development. Unexpectedly， the 
ectodomain of NGC was phosphorylated in primary 

cultured brain cells. The phosphorylation by a casein 

kinase II-like kinase may also be implicated in the 

modification of molecular interactions in which NGC is 

involved. Finally， homologous targeting studies 

proceeding in our laboratory would produce more 

direct c1ues to c1arify the physiological roles of NGC in 

the brain development. 
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S10・5

Specific Heparan Sulfate Structures 
Involved in Retinal Axon Targeting 

o Atsushi Irie 

Dep. Biochem. Cel1 Res.， Tokyo Metropolitan Inst. 

Med.Sci. 

Heparan sulfate (HS)， a structurally diverse molecule 

comprising distinct sequences of sulfated disaccharide 

units， is abundant in the developing brain and binds to 

several axon guidance molecules. However， how 

s廿ucturaldiversity of HS relates to its putative role in 

axon guidance is not known. Using a live brain assay in 

Xenopus， we examined the structuraI characteristics of 
HS that affected retinal axon targeting to the optic 

tectum in vivo. Inhibiting sulfation of endogenous HS 

with chlorate causes retinal axons to bypass their 

target， the tectum. Exogenous addition of HS and 
heparin to brains also induces the bypass phenotype， 

presumably owing to competitive inhibition of 

endogenous HS function. Treatment with chemically 

modified heparins reveals that 2-0-and 6-0-sulfate 

groups have potent bypass-inducing activity. 

Experiments with purified heparin saccharides show 

that bypass-inducing activity correlates with distinct 

s仕uctures，particularly those containing a combination 
of 2-0-and 6-0-sulfate groups. Taken together the 

resuIts indicate that specific sequences， rather than 

gross structural composition， are critical for activity. In 

situ hybridisation revea1ed that HS 6-0-sulfotransferase 

is regionally expressed along the border of the dorsal 

optic tract whereas HS 2-0-sulfotransferase is widely 

distributed in the developing brain. Our resuIts 

demonstrate that specific HS sequences are essential 

for regulating retinotectal axon targeting and suggest 

出atregionalised biosynthesis of specific HS s仕uctures

is important for guiding axons into tectum. 

S11-1 

Brain cytokine expression mediated by the 
vagus nerve and leptin 

oYasunobu Okuma， Toru Hosoi， Yasuyuki Nomura 

Dept. PharmacoI. Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

Peripheral immune system can signal the brain during 

infIammation. Tben， possible roles of the afferent vagus 

nerve in regulation of interIeukin (IL)-1 s expression in 
the brain were examined. Direct elec仕icalstimulation 

of the afferent vagus nerves itself can induce production 

of IL-l s in the brain and activate the HPA axis. 
Therefore， the afferent vagus nerve may play an 

important role in transmitting peripheral signals to仕le

brain in the acute phase of infection and infIammation. 

Increasing evidence has suggested that leptin， the 

product of the ob gene may interact with cytokines in 

immune system. Peripherally applied leptin increased 

IL-1 s transcripts in the hypothalamus， the 
hippocampus， the cortex， the cerebeIlum and the 

brainstem. Leptin increased the expression of IL-1 s 
mRNA in mouse primary cultured glial cells， indicating 
that one of the target cells of白eleptin-induced Ilr 1 s 
transcript may be a glial cells. It was reported that 

leptin and CCK activate the afferent vagus nerve. 

Increasing evidence has suggested that leptin may 

interact with cytokines in the immune system. 

Peripherally applied leptin increased Ilr 1 s仕anscripts
in the hypothalamus in mice. On the other hand， CCK 

did not affect IL-1 s transcripts in the hypothalamus. 
Then， we investigated whether leptin-induced Ilr1 s 
expression in白ehypo由alamusis mediated via afferent 

vagus nerve. Subdiaphragmatic vagotomy did not 

significantly modify leptin-induced Ilr 1 s expression in 
the hypothalamus， indicating circulating leptin directly 

induce Ilr1 s transcript in the brain independent of 
afferent vagus nerve. Therefore， it is suggested that 

there exist an a佐rentvagus nerve-dependent and伊

independent mechanisms leading ωIlr1 s expression 
in the brain during the infection and infIammation. 
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Functional regulation 01 primary afferent 
neurons by interleukin-1β 

ON orimitsu Morioka1， Atsuko Inoue2， Yoshihiro 

Naka旬2

lDept. Dental PharmacoI.， Grad. Sch. Biomed. Sci.， 

Hiroshima Univ.， 2Dept. PharmacoI.， Grad. Sch. 

Biomed. Sci.， Hiroshima Univ. 

Substance P (SP) is a neuropeptide which has been 

shown to be released from nerve terminals of primary 

afferent neurons. This molecule relays nociceptive 

information to the spinal cord， and also induces 
infIammatory responses in the peripheral tissues. 

InterIeukin-l s (IL-l s ) is a proinfIammatory cytokine 
that is known to play important roles in the 

infIammatory responses. In this study， to understand 
the interaction between SP and IL-l s ，we investigated 
the effects of the IL-l s on the SP release in the primary 
cuItured rat dorsal root gangIion (DRG) celIs. In 

cultured DRG ceIls， treaむnentwith IL-l s increased the 
release of SP after incubation for more than 6 hours. 

官1Isincrease of SP rel団関wassignificantly suppressed 

by not only IL-l receptor antagonist but also the 

inhibitors of secretory phosphoIipase A2(SPLA2)， 

cytosoIic PLA2 (cPLA2) or cyc100xygenase (COX)-2. In 

non-treated D RG ceIls， the expression of sPLA2-II A and 

COX-2 mRNA was undetectable and low levels， 

respectively， whiIe in DRG ceIls incubated with IL-l s ， 
the mRNA levels of these enzymes was dramaticaIly 

increased. cPLA2 mRNA was constitutively expressed in 

non-treated DRG ceIls， and treatment with IL-l s 
significantIy increased the levels of cPLA2 mRNA. 

These observations suggested that the transcriptional 

regulation of distinct three勿pesof enzymes involved in 

the pathway of arachidonic acid metaboIism might be 

essentia1 events for the IL-l s -induced SP release from 
DRG ceIls. These studies n1Ight provide a new insight in 

the neural-immune intercommunication involved in 

nociceptive regulation system observed in the 

infIammation-induced hyperalgesia. 
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511・3

Mechanism by which endogenous 
glucocorticoid controls Iymphocyte 
traf1icking 

URyoichi Nagatomi 

Dept. Med. Sci. Sports & Exerc.， Tohoku Univ. Grad. 

Sch. Med. 

AIteration in lymphocyte trafficking and distribution 

affects immune response. Glucocorticoid is known to 

aIter lymphocyte trafficking and distribution， which 

leads to altered immune response. Synthetic 

glucocorticoid， dexamethasone， is known to up regulate 
CXCR4 expression on T ceIls. CXCR4 is a chemokine 

receptor supposedly important for tissue dis廿ibutionof 

T ceIls， since its unique ligand CXCL12 is expressed 

constitutively in various tissues. We asked whether 

endogenous cortisol eIicited during stress or exercise 

could affect T ceIl trafficking by modiちTingCXCR4 

expression on T celIs. We demonstrated that in vitro 

trea加lentof human peripheral blood mononuc1ear ceIls 

with cortisol lead to augmentation of CXCR4 expression 

on T ceIls in a dose-dependent manner wi白inarange of 

physiological concen仕ation.Cortisol仕eatmentalso lead 

to increased mobiIization of T ceIls towards CXCL12 in 

vItro. We then tested if endogenous cortisol eIicited 

after acute exercise could affect CXCR4 expression on 

circulating T ceIls. Contrary to our expectation， CXCR4 

on T ceIls obtained immediately after exercise was 

down-regulated with less n1Igratory activity. Incubation 

of T ceIls obtained immediately after exercise lead to 

CXCR4 augmentation without extra cortisol in vitro. 

Incubation ofT ceIls obtained before exercise wi出post-

exercise plasma also augmented CXCR4 expression. 

These facts suggest that T ceIls with enhanced CXCR4 

quickly migrated out of circulation leaving T celIs with 

less CXCR4 in the blood stream. We propose that 

regulation of chemokine-receptor expression by 

glucocorticoid is an important cross-talk between 

neuroendocrine and immune system possibly 

regulating immune response to an appropriate extent 

unders仕essor during exercise. 
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811・4
Presence and involvement of norトneuronal
Iymphoid cholinergic system in regulation 01 
immune function 

。fakeshiFujii， Koichiro Kawashima 
Dept. Pharmacol.， Kyoritsu Col. Pharmacy 

Accumulating evidence has now convincingly shown 

that acety1choline (ACh)， a classical neurotransmitter， is 

present in the blood of various mammalian species， 
including humans. Furthermore，τclympho句tescontain 

a substantial amount of ACh， and express bo仕lmRNA

and protein for choline acetyltransferase (ChAT)， an 

ACh-synthesizing en勾me.Stimulation of ACh receptors 

(AChRs) on lymphocytes by muscarinic and nicotinic 

AChR (mAChRs and nAChRs， respectively) agonists 
has numerous functional and biochemica1 effects.τbese 

findings support the notion that lymphocytes constitute 

an independent non-neuronal cholinergic system. 

Activation of T-lymphocytes by phytohemagglutinin， a 

下cellactivator， modulates the function of the lymphoid 

cholinergic system， as demonstrated by increased 

synthesis and release of ACh， increased 

acety1cholinesterase (AChE) activity， and increased 
expression of mRNAs encoding ChAT and AChRs. 

Because T-lymphocytes can make direct contact with 

their target cells， even a small amount of ACh released 

from activated T-lymphocytes should interact with ACh 

receptors on target cells before hydrolysis by AChE. 

The presence of both mAChRs and nAChRs on 

lymphocytes， together with白eobservations of mAChR-

and nAChR-mediated modulation of intracellular Ca2+ 

signaling and c-fos gene expression， strongly suggests 

that ACh synthesized and released from T-lymphocytes 

acts as an autocrine and/or paracrine factor regulating 

immune function. In summary， immune function is not 
only regulated by the cytokine system， but is a1so under 
the control of an independent， lymphoid cholinergic 

system. 

811・5

The effects 01 nicotine on Th1/Th2 balance 
in murine model of both Th1・ andTh2-
mediated inflammatory bowel disease 

OYuhji Murata1， Jugoh Itoh2 

lDept. Gastroenterol.， Aomori Gen. Hosp.， 2First Dept 

Int. Med.， Hirosaki Univ. 

Aim: Epidemiological studies have demonstrated that 
smoking appears to be beneficial in u1cerative colitis 
(UC) but deleterious in Crohn disease (CD)， and 
nicotine enema/patch are effective in active UC. 
However， the underlying mechanisms are still obscure. 
Recently， distinct immunological behaviours between 
CD and UC have been focused， and so we hypothesized 
that CD may be Tbl type-and UC be Tb2 type-disease， 
respectively based on the previous reports， and that 
nicotine may modulate differently each disease through 
nicotinic acety1choline receptors (nAChR) on T cells. To 
address this question， we utilized animal model of 
colitis， dextran sulphate sodium (DSS)-induced colitis 
for CD and oxazolone-induced colitis for UC， showing 
mainly Th1 type and Th2 type of immune response， 
respectively. Methods: Mice were treated 
subcutaneously with nicotine for 3 weeks. For DSS-
induced colitis， BALB/c mice were fed with 5% DSS for 
last 7 days and to develop oxazolone-induced colitis， 
SJL!J mice were administered per rectum with 6 mg of 
oxazolone 3 days before the endpoint. Colonic mucosal 
damage was histologically evaluated and cytokine 
productions by affected colon were examined by ELISA. 
Resu1ts: 1) DSS・inducedcolitis: The histological 
damage of nicotine-treated mice became more severe 
than that of saline-treated mice. In cytokine production， 
bo白百ll-associatedcytokine (IL-12， IFN-'Y) and刀12-
associat巴dcytokine (IL-4 and 10)， and IFN-'Y IIL-4 ratio 
were significant1y increased in DSS-treated mice 
compared with control. In nicotine-treated mice， IL-12 
and IFN齢γproductionwere increased， but IIA and IL-
10 decreased， resulting in an elevated ratio of IFN-'Y 
IIIA or IL-12/IL-4 compared with saline-treated mice. 
2) Oxazolone-induced colitis: Histological damage score 
was significantly decreased in nicotine-treated mice 
compared with saline-廿eatedmice. Decreased IFN-'Y 
production， increased both IL-4 and IL-10production 
and lower level of IFN-'Y IIL-4 ratio were noticed in 
oxazolone-induced colitis compared with control. In 
nicotine-仕'eatedmice， IFN-'Y production was increased， 
but both IL-4叩 dIL-I0 production decreased， resu肋19
in an elevated level of IFN-'Y IIL-4 ratio compared wi白
saline-treated mice. Conclusion: Tbese results suggest 

thatτbl and Tb2 response is predominant in DSS-and 
oxazolone-induced colitis， respectively， and nicotine 

may deteriorate DSS-induced colitis by enh 
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Functional characterization of gabapentin 
transport and its interaction with voltage-
aated Ca2+ channel in human primarily 
cultured astrocytes 

U'fakuya Fujita1， Satoru Yamanaka1， Kenji Shinomiya1， 

Miyuki Wada1， Miyuki FukuP， Akira Yamamoto1， 

Michiko Oka2 

lDept. Biochem. Pharmacol.， Kyoto Pharmaceutical 

Univ.， 2Nippon Shinyaku Co.， Ltd. 

Gabapentin (GBR) is an efficacious drug in the 

treatment of elilepsy， neurophatic pain， and anxiety 

states. GBR is orally active and can readily cross the 

blood-brain barrier because GBR is demons仕atedto be 

a substrate for Na+-independent amino acid transport 

system L. On the other hand， GBR is considered to bind 
to the α2 O subunit of voltage-gated Ca2+ channels 

(VGCC) with nanomolar a血nity.In the present study， 

we investigated the functional characteristics of 

gabapentin transport and its interaction wi出 VGCCin 

human primarily cultured astrocytes. 

百貨uptakeof leucine (L巴u)and phenylalanine (phe) in 

these cells was predominantly Na+・independent，was 

stimulated by lowering the extracellular pH， and was 

inhibited by hydrophobic neutral amino acids. These 

transport processes were saturable with Michaelis 

constants (必)of 46::!:7μM and 39土10μMfor Leu 

and Phe uptake， respectively. GBR inhibited the Na+-

independent uptake of Leu and Phe in a concen仕ation-

dependent manner， and its Ki values were 533μMand 

93μM for Leu and Phe uptake， respectively. These Ki 

values were consisted with a previous report by Su et al. 

σ. Neurochem. 64， 2125， 1995) and were comparable to 
白eKt value for GBR in rat as仕ocytes.

GBR decreased K子(50mM)-stimulated [Ca2+h increase 

and cyclic GMP formation， which reflects the activation 

of nNOS and/or eNOS， in a concentration-dependent 
manner (IC50=一300μM).BCH， a specific inhibitor of 
system L transporter， and Leu were found to recover 

the inhibitory action of GBR on K+-stimulated [Ca2+]i in 

human astrocytes. However， both compounds per se 

were failed to decrease the K+-stimulated [Ca2+]i・
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P01・E・2(MS6・1)

NEUROSPHERES ISOLATED FROM 

HIPPOCAMPUS OF ADUL T MICE 

OTomoya Kitayama. Masanori Yoneyama， Yukio 

Yoneda 

Dept. Mol. Pharmacol.， kanazawa Univ. Facul. Pharm. 

Sci. 

We have previously shown that the systemic 

administration of N司methyl心-aspartate(NMDA) 

inhibited the incorporation of 肋 romo-2'-deoxyuridine 

in the hippocampal dentate granular cells of adult mice 

2 days after administration. As adu1t neurogenesis is 

shown to undergo in the dentate granular layers， we 
have attempted to isolate progenitor cells from 

hippocampus of adu1t mice. Hippocampus was dissected 

from adult mouse brain， followed by treatment with 

en勾mecocktail containing papain， neural protease and 

DNAase 1 for cell trituration， and subsequent washing 
before suspension with Percoll. Suspensions were 

cen仕泊1gedat 20，000g for 30 min at 18
0 

C， followed by 

collection of the lower layer and subsequent plating on 

appropriate culture dishes. Under these conditions， 

cells were immunoreactive with an antibody against 

nestin， but not with those against MAP-2 and GFAP. 
Culturing in DMEM/F12 supplemented wi白 FGFled 

to formation of typical neurospheres within 14 days in 

vitro (DIV)， while brief exposure to NMDA for 5 min 

resulted in marked expression of both c-Jun and c-Fos 

proteins 2 h later in a manner sensitive to the NMDA 

組匂gonistMK-801 in仕leseneurospheres. NMDA was 

also effective in inhibiting the formation of 

neurospheres in hippocampal preparations cultured for 

14 DIV when exposed to cultured cells at 4 to 12 DIV. 

These results suggest that NMDA receptors may be 

expressed in progenitor cells to inhibit the formation of 

neurospheres through the APl complex in hippocampal 

dentate neurons of adu1t mice. 
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P01・E-3

FUNCTIONAL EXPRESSION OF GABAs 

RECEPTORS IN CUL TURED CALVARIAL 

OSTEOBLASTS 

oSayumi Fujimori， Eiichi Hinoi， Yukio Yoneda 

Dept Mol. PharmacoI.， Kanazawa Univ. Pharm. Sci. 

y -Aminobutyric acid (GABA) plays a neuro仕'ansmitter

role through ionotropic GABAA and GABAc receptors 

as well as metabo廿opicGABAB receptors (GABABR) in 

the mammalian nervous systems. An RT-PCR analysis 

revealed constitutive expression of mRNA for the 2 

splice variants of GABABR-l subunit GABABR-1a and ・

lb， but not for GABABR-2 subunit， in rat calvarial 

osteoblasts cultured for 7 and 21 days in vitro (Df¥ろ.

Expression of mRNA was also seen for a・1，a.2 and a-4 
subunits of GABAA receptors in immature but not 

mature cultured osteoblasts， whi1e no mRNA was 

expressed for GABAc receptor subunits in osteoblasts 

cultured from 7 to 21 DIV. Immunoblotting analysis 

confirmed expression of both GABABR-1a and -lb splice 

variants with the corresponding molecular weights. The 

agonist for GABABR bac10fen significantly inhibited 

cAMP formation induced by forskolin in a manner 

sensitive to the antagonist 2-hydroxysac1ofen in 

osteoblasts cultured for 7 DIV. Similar expression was 

seen with mRNA for GABABR-1a and -lb splice variants 

in the murine calvarial osteoblast cell line MC3TC-E1 

cells cultured for 7 and 21 DIV. In MC3T3-El cells， 

bac10fen not only inhibited the maturation-dependent 

increase in the activity of a1kaline phosphatase， but also 

exacerbated that in Ca2+ accumulation. These results 

suggest白atGABA may play a hitherto unidentified role 

in mechanisms associated with cellular proliferation， 

differentiation and/or development through functional 

GABABR expressed in cultured osteoblasts. 

P01・E-4(MS6・3)

M5 muscarinic receptors mediate the 
vasodilator actions of acetylcholine in 
cerebral arterioles and arteries. 

oYamada Masahisa1， Noguchi Takanori2， Lamping G 

Kathryn3， Duttaroy Alokesh4， Zhang Weilie4， Faraci 

M Frank3， Ogawa Masaharu1， WessJugen4 

lLaboratory for Cell Culture Development， RIKEN 

Brain Science Institute， Saitama 351・0198，Japan， 

2Laboratory for Behavioral Genetics， RIKEN Brain 
Science Institute， Saitama 351・0198，J apan.， 

3Dep紅tmentsof Internal Medicine and Pharmacology， 

Cardiovascular Center， University of Iowa， Iowa City， 

IA， 52242， 4Laboratory of Bioorganic Chemistry， 

National Institute of Diabetes and Digestive and Kidney 

Diseases， Bethesda， Maryland 20892， USA 

The physiological functions of the M5 muscarinic 

acetylcholine receptor (mAChR) subtype are not well 

understood， primarily due to the lack of M5 receptor 

selective 1igands. In addition， M5 receptors are 

expressed only at very low levels， representing less than 
2% of the total mAChR population (M1-M5) expressed 

in the brain. To reveal the potentia1 physiological roles 

of the M5 receptors， we generated and analyzed M5 
receptor deficient mice. It is well known that ACh is a 

powerful dilator of most vascular beds and that this 

activity is mediated by endothelial mAChRs triggering 

the release of NO， the actual vasorelaxing agent Since 

M5 receptor expression has been detected in vascular 

tissues， we tested the hypothesis that M5 recepωrs are 
involved in mediating ACh-induced vasodilation 

responses. Application of ACh produced concentration-

dependent vasodilator responses in several in vi廿oand 

in vitro vascular preparations in WT mice. However， 

ACh was no longer able to dilate cerebral arterioles and 

arteries in M5 receptor deficient mice. These results 

demons甘atethat M5 receptors mediate the vasodilator 

actions of ACh in cerebral arterioles and arteries.τ'he 

novel phenotypes displayed by M5 receptor deficient 

mice will be discussed in detaiI. 



F 

神経化学 Vol.41 (No.3)， 2002 

P01-E・5
Expression pattern 01 oncostatin M receptor 
s in the murine central nervous system 

OShinobu Tamura1， Yoshihiro Morikawa1， Minoru 

Tanaka2， Atsushi Miyajima2， Emiko Senba1 

IDept. Anat. & Neurobiol.， Wakayama Med. Sch.， 2Lab. 

Cell. Biosyn.， Inst. Mol. Cel1. Biosci.， Tokyo Univ. 

Oncostatin M (OSM) is a member of the interleukin-6 

family of cytokines， and appears to play important roles 

in hematopoiesis and the development of the liver. OSM 

receptor s (OSMR s) mRNA was shown to be 

expressed in many tissues， including lung， heart， 

thymus， spleen， and brain. However， little is known 

about the role of OSMRs in the murine brain. Using 

Northern blot analysis， we examined the regional 

distribution of OSMR s mRNA in the adu1t brain. 
Signals for OSMRs mRNA were observed with low 

levels in various regions. In situ hybridization 

histochemisむyshowed that signals for OSMR s mRNA 
were found mainly in epithelial cel1s of choroid plexus 

and pia mater. In addition， we studied the gene 

expression of OSMR s in the developing central 
nervous system (CNS) at different time points. Its gene 

expression was first observed in large neurons of the 

hypoglossal nuclei at embryonic day 14.5， which was 

sustained until postnatal day 7 (P7). At P14， OSMRs 

mRNA signals were not found in this region. Our 

results suggest that OSM contributes to the 

developmental processes， including the di旺'erentiation

and maturation of speci自cneuronal populations， in the 

murineCNS. 
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P01・E-6

Involvement of mitochondria in Ca2+ 
response to ATP in PC12 cells 

Kouji Maruyama， Toshio Ohta， UShigeo Ito 

Lab. Pharmacol.， Grad. Sch. Vet. Med.， Hokkaido Univ. 

The involvement of mitochondria in the Ca2+ response 

to ATP was examined in rat pheochromocytoma PC12 

cel1s. Intracel1ular Ca2+ and Na+ concen仕ations([ Ca2+ ] 

and [Na+]) were measured using fura-2 and SBFI 

methods， respectively. ATP caused concentration-

dependent increases in [Ca2+] and [Na+]. High 

concentrations of ATP elicited a仕ansientincrease and 

then slow recovery of [Ca2+] to the base line (shoulder 

phase). The shoulder phase appeared when the peak 

[Ca2+] exceeded 500nM.官lerise in the shoulder [Ca2+] 

was linearly correlated with that in the peak [Ca2+].ηle 

Ca2+ response to ATP was abolished by removal of 

extracellular Ca2+. The shoulder [Ca2+] gradually 

declined on Ca2+ removal during the shoulder phase， 
and was not affected by suramin， thapsigargin， 
nifedipine or ω-conotoxin GVIIA. FCCP greatly 

enhanced the Ca2+ response to ATP in cells with a 

shoulder phase. Clonazepam and CGP37157， 

mitochondrial Na+-Ca2+ exchange inhibitors， or remova1 
of ex仕acellularNa+ inhibited the shoulder phase of the 

response to ATP. In the absence of extracellular Nが，

210 s after ATP stimulation，社lereintroduction of NaCl 

at various concen仕ationscaused increases in [Ca2+] and 

[Na+]. The rise in [Ca2+] was linearly correlated with 

仕latin [Na+]. FCCP caused an increase in [Ca2+] when 

applied during the shoulder phase at 150 s but not 270 s 

after ATP stimulation in the presence of ex廿acellular

Na+， and it caused a great increase in [Ca2+] even at 390 

s after ATP stimulation in the absence of extracellular 

Na+. These results suggest that the rapid decline and 

subsequent shoulder phases of the Ca2+ response to 

ATP are mainly due to mitochondrial Ca2+ accumulation 

and Ca2+ release through mitochondrial Na+司Ca2+

exchangers in PC12 cells， respectively. 
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Comparison of the effects of PSD-95 and 
MALS-2 on the channel activity of the 
NR1/NR28-subtype NMDA receptor 

。TakashiIwamotol，2， Yasue Yamada1， Takamasa 
Oda1， Yoshifumi Watanabe2， Kenji Sobue3， Makoto 

InuF 

lDept. Phannacol. Sch. Med.，Yamaguchi Univ.， 2Dept. 

Neuropsychiat. Sch. Med.，Yamaguchi Univ.， 3Dept. 

Neurochem. & Neuropharmacol. Grad. Sch. Med.， 

Osaka Univ. 

昨oteinscontaining PDZ domains play an important role 

in recruiting ion channels and receptors to appropriate 

sites in neurons. We previously demonstrated using 

Xenopus oocyte expression system that PSD-95 

functionally modulates the channel activity of the 

NRl/NR2B-subtype NMDA receptor. PSD-95 decreases 

the sensitivity of the channels for L-glutamate and 

inhibits the protein kinase C (PKC)-and insulin-

mediated potentiation of the NR1/NR2B channels. It 

has been shown that MAIふ2binds to the C-terminal of 

the NR2 subunits through the PDZ domain. In this 

study， we compar巴d仕leeffects of MAIふ2wi白 thoseof 

PSD-95 on the NR1/NR2B receptor channels. When cか

expressed with the receptor in oocytes， MALS-2 

increased the current responses of the channels， and 
decreased the sensitivity of the channels for L-

glutanlate. However， MALS-2 did not inhibit the PKC-

and insulin-mediated potentiation of the channels. To 

clarify these differences between PSD-95 and MAIふ2，

we construct two chimeras. In chimera 1， the N-

terminal region of PSD-95 was replaced by that of 

MALS-2. In chimera 2， three PDZ domains of PSD-95 

were replaced by the PDZ domain of MALS-2. Chimera 

1 only slightly inhibited the PKC-and insulin-mediated 

potentiation of the channels， whereas chimera 2 
completely inhibited it as PSD-95. When two cysteine 

residues near the N-terminus at positions 3 and 5 in 

PSD-95 were substituted by serine， the mutated PSD・95

revealed the same effects on the PKC-and insulin-

mediated potentiation as chimera 1. These resu1ts 

indicated that PSD-95 and MALS-2 differently modulate 

the NRl/NR2B receptor channels and that the 

difference is caused by the N-terminal region of the two 

proteins. 

P01同E圃8

ACCUMULATION OF [3H]L-SERINE IIN 
RAT 8RAIN SYNAPTOSOMAL 
FRACTIONS 

U'fakeshi Takarada， Vladimir]. Ba1car， Katsuhiro 

Baba， Akiko Takamoto， Yukio Yoneda 

Dept. Mol. Phannacol.， Kanazawa Univ. Phann. Sci. 

L-Serine is shown 初 bea neurotrophic factor released 

from as仕oglia，in addition to holding the possibi1ities to 

be an inhibitory neurotransmitter and a subs仕atefor 

serine racemase responsible for the formation of D-

serine. Crude synaptosomal fractions were freshly 

prepared from rat whole brain， followed by incubation 
with radiolabeled neuroactive amino acids at 10 nM 

under isotonic conditions. Accumulation of [3H1L-serine 

was found to be temperatur守sensitiveand to consist of 

both Na+司dependentand Nがーindependentcomponents. 

Accumulation of [3H1L-serine exhibited substrate 

selectivity di妊erentfrom that of the uptake of [3H1L-

proline， [3H1L-glutamate and [3H1GABA. Accumulation 

of [3H1L-serine was ful1y inhibited by L-glutamine， L-

asparagine， L-cysteine， L-alanine， L-leucine， L-

isoleucine， L-threonine and by the synthetic inhibitor 
for the large neutral amino acid transport system 2-

aminobicyclo [2，2，11 heptane-2・carbocxylicacid， but not 

by b-alanine， taurine， glycine nor by the inhibitor for the 

A system， L-2-methylaminoisobutyric acid. Kinetic 

analysis revealed the presence of at least two distinct 

transport systems for [3H1L-serine: a Nが-dependent

system of lower a血nityand a Na+ーindependentsystem 

of higher affinity. These resu1ts suggest that L-serine 
甘ansportmay be mediated neither by the typical “A" ， 

nor by the “large neutral" amino acid transport 

systems， but predominantly by transporters belonging 

to the recently identified LAT family in rat brain. 
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FUNCTIONAL HETEROMERIC NMDA 
RECEPTORS EXPRESSED IN 
CULTURED RAT CALVARIAL 
OSTEOBLASTS 

OYukio Yoneda， Eiichi Hinoi， Sayumi Fujimori 

Dept Mol. phannacol.， Kanazawa Univ. Phann. Sci. 

We havepreviously shown the constitutive expression 

of particular subtypes of receptors for the central 

neurotransmitter L-glutamate in several mammalian 

peripheral tissues such as adrenal and pituitary glands. 

Calvaria were isolated from neonate rats 1 to 2 days 

after birth， followed by sequential enzymatic digestions 

with collagenase andむγpsin.Osteoblasts were cultured 

for 1 to 28 days in vi仕oのRワwi白 mediumchange at 
intervals of every 2 to 3 days. Alkaline phosphatase 

activity increased in proportion to the culture period 

企om3ω28DIV， while calcium content only increased 

in cultured osteoblasts after 18 up to 28 DIV. An RT. 

PCR analysis revealed selective expression of both the 

N-methyl開D-aspartate(NMDA) receptor NR1 and NR2D 

subunits in osteoblasts cu1tured for 7 and 28 DIV. 

Immunostaining assays confirmed the expression of 

NR1 and NR2D subunits in osteoblasts cultured for 7 

DIV. Both alkaline phosphatase activity and calcium 

accumulation were significantly reduced by sustained 

exposure to the NMDA channel blocker MK-801 

throughout the culture period up to 28 DIV. The mature 

osteoblastic marker protein osteocalcin was highly 

expressed at nodules and c1usters seen in osteoblasts 

cultured for 28 DIV on morphological immunostaining 

analysis， which was completely abolished by sustained 

exposure ωMK-801. These results sugg，巴stthatNMDA

receptors may be involved in mechanisms underlying 

cell prolueration and/or differentiation in cultured rat 

calvarialosteoblasts. 
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P01・E・10
FUNCTIONAL METABOTROPIC 
GLUTAMATE RECETOR GROUP 111 
SUBTYPE EXPRESSED IN PRIMARY 
CULURES OF RAT CALVARIAL 
OSTEOBLASTS 

OMaki Inoue， Eiichi Hinoi， Sayumi Fujimori， Akihiro 

Takemori， Yukio Yoneda 

Dept. Mol. Phannacol.， Kanazawa Univ. Pharm. Sci. 

L司Glutamate(Glu) has been believed to play an 

excitatory amino acid neurotransmitter role through 

iono仕opic(iGluR) and metabo仕opic(mGluR) receptors 

in the mammalian cen仕alnervous system. In吐lisstudy， 

we have attempted to demonstrate the possible 

functional expression of particular subtypes of these Glu 

receptors (GluR) in putative non-excitable tissues such 

as bone. Reverse transcription polymerase chain 

reaction analysis revealed expression of mRNA for 

particular GluR in primary cu1tures of rat calvarial 

osteoblasts under premature to mature states according 

to the duration of days in vitro (DI¥ワ.These included 
mRNA for mGluR4 and mGluR8， in addition to several 

iGluR subunits such as NR1 and NR2D. The agonist for 

group III mGluR lr(+)-2・amino-4-phosphonobutyricacid 

(lrAP4) significant1y inhibited the formation of cAMP 

induced by forskolin and parathyroid hormone in both 

premature and mature cultured osteoblasts， which 
occurred in a manner sensitiveωprevention by a group 

111 mGluR antagonist. Moreover， pertussis toxin 
markedly prevented the inhibition by lrAP4 of forskolin-

induced cAMP formation in calvarial osteoblasts 

cultured for 7 DIV. These results suggest that Glu may 

at least in part play a role in mechanisms associated 

with cellular proliferation， differentiation and/or 

maturation through group III mGluR functionally 

expressed in rat calvarial osteoblasts. 
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Reguration of dopamine 02.・receptor
mediated endocytosis by endophilin-3 in 
the olfactory glomeruli. 

OHiroko Sugiura1， Ken Iwata2， Masato Matsuoka3， 

Masao Norita3， Takashi Yamauchi4， Masumi 

Ichikawa5， Tatsuya Haga2， Kanato Yamagata1 

lDept.Neuropharm.，Tokyo Metropol.Inst.Neurosci.， 

2Inst.Biomolecul.Sci.，Facul.Sci.，Gakushuin Univ.， 

3Neurobiol.& Anat.，Niigata Univ.Grad.Sch.Med.& 

Den.， 4Dept.Biochem.，Grad.Sch.Pharm.，Tokushima 

Univ.， 5Dept.Develop.Morpho1.，Tokyo 

Me仕opol.Inst.Neurosci. 

EndophiIin-l is proposed to participate in synaptic 

vesic1e endocytosis through SH3 domain-mediated 

interactions with the IP3 phosphatase synaptojanin and 

the GTPase dynamin. However， other endophilin fami1y 
members have not been analyzed as a regulator of 

endocytosis. Here， we show that endophi1in-3 is highly 
expressed in the olfactory glomeruli where dopamine 

D2 receptor is concentrated， and suppresses the D2 

receptor mediated endocytosis. This property of 

endophilin-3 is independent of its putative 

lysophosphatydic acid acyl transferase (LPA-AT) 

activity that is mediated by its NH2・terminalregion， and 

requires the activation of dynamin GTPase. Co-

expression of endophi1in-3 and dynamin in HEK293T 

cells induced the formation of large intracellular 

vesic1es， indicating an inhibition of rapid dynamin's 

GTP-dependent vesiculating activity. These data 

s廿onglysuggest that the receptor-mediated endocytosis 

may be regulated by GTP hydrolysis of dynamin rather 

than by the LPA-AT activity of endophi1in. 

P01・E回12

Expression of dominant negative isoform of 
rat norepinephrine transporter 

OShigeo Kitayama1， Kei Kumagai2， Katsuya Morita2， 

Toshihiro Dohi2 
lDept. Dent. Pharmacol.， Okayama Univ. Grad. Sch. 

Med. Dent.， 2Dept. Dent. Pharmacol.， Hiroshima Univ. 

Grad. Sch. Biomed. Sci. 

Norepinephrine transporter (NET) acts to terminate 

noradrenergic synaptic transmission by reaccumulating 

released norepinephrine (NE). We have recent1y 

identified splicing variants of rat NET mRNAs which 

encode different carboxy terminal tai1s. One of these 

isoforms， rNETb， a rat NET isoform having a unique 

carboxy terminus， revealed a dominant negative effect 

when co-expressed with another functional isoform， 

rNETa， suggesting that carboxy terminal tail of NET 

plays an important role in the functional expression of 

NET. To evaluate the importance of NET splicing 

regulation and expression of the dominant negative 

isoform， we isolated rat NET gene at 3'-region and 

determined its nuc1eotide sequence to compare with 

human NET gene. Both alternative splicing variants， 

rNETa-S and rNETb， were predicted to be produced by 

aberrant splicing not relating to the GT-AG rule. 

Therefore， to confirm further the occurrance of these 

variants， we examined their expression in different ways 

inc1uding RT-PCR and Northern blot analysis for variant 

mRNA expression and Western blot analysis using 

rNETb-specific antisera in rat brain， diffent c10nes of 

PC12 cel1s， and reconstitution system in mammalian 

cel1 lines transfected with minigene construct of rat 

NET gene 3'-region. A11 results confirmed the presence 

of alternative splicing of rat NET pre-mRNA resulting in 

the production of dominant negative isoform， rNETb. 
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Effects of atypical antipsychotics on 5・HT1A
receptor-mediated [35S]GTPγS binding in 
native brain membranes 

OYuji Odagaki， Toshio Yamauchi 

Dept. Neuro-psychiat.， Saitama Med. Sch. 

Re-evaluation of c10zapine as an antipsychotic drug白紙

is e:fficacious not only for positive symptoms but a1so for 

negative and cognitive symptoms of schizophrenia with 

no extrapyramidal adverse effects has facilitated the 

development of several novel c1ozapine-like or atypical 

antipsychotic drugs. The molecular mechanisms 

underlying the atypicality of these antipsychotics have 

not been fully understood. There have been several 

reports showing that some a句rpicalantipsychotics act as 

partial agonists at 5-HTIA receptors. However， these 
results are based chiefly on the experiments using 

cultured cells expressing 5-HTIA receptors and it is not 

known whether this phenomenon takes place also in the 

native brain membranes. In the present study， we 

utilized [35S1GTP Y S binding in rat brain membranes in 

order to elucidate whether atypica1 antipsychotics such 

as c10zapine behave as 5-HTIA receptor agonists even in 

native brain membranes. EトHTstimulated [35S1GTPyS 

binding in a concentration-dependent manner in rat 

hippocampal and cerebral cortical membranes. This 

response was mimicked by the selective ふHTIA

receptor agonist 8-0H-DPAT， but not by the selective 5-

HT2 receptor agonist (土)-DOI.Clozapine， a prototype 

of the a匂rpicalantipsychotics， fai!ed to stimulate the 5-
HTIA receptor-mediated [35S1GTP y S binding up to 100 

μM. Perospirone did not behave as an agonist at 5-

HTIA receptors， either. On the otherhand， another 

atypica1 antipsychotic drug， quetiapine， stimulated仕le5-

HTIA receptor-mediated [35S1GTP y S binding at the 

higher concentrations investigated (-100μM) with 

low intrinsic activity at least in the hippocampal 

membranes. These results provide important 

information concerning the involvement of白e5-HTIA 

receptor agonist action in the c1inical characteristics of 

白eatypical antipsychotics. 
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Delphilin: a novel PDZ protein that 
synaptically colocalizes and interacts with 
glutamate receptor o 2 

OSUsumu Kawamotol， Yohei Miyagi2， Tetsuji 

Yamashita1， Masahiro Fukaya3， Tomoko Sonoda1， 

Toshiaki Okun04， Kazuyuki Yamada3， Masahiko 

Watanabe3， Kenji Okuda1， Masayoshi Mishina4 

lYokohama City University， 2Kanagawa Cancer Center， 

3Hokkaido University， 4University ofTokyo/CREST 

The glutamate receptor 82 (GluR 8 2) subunit is 

selectively expressed in cerebellar Purkinje cells， and 

plays an important role in cerebellar long-term 

depression， motor learning， motor coordination， and 

synapse development. We identified a novel GluR 8 2-

interacting protein， named Delphilin， containing a 

single PDZ domain and formin homology (FH) domains 

FH1 and FH2 plus coi1ed-coi1 structure. Yeast two-

hybrid and surface plasmon resonance (SPR) analyses 

indicated that Delphilin interacts with the GluR 8 2 C-

terminus via its PDZ domain. This was also supported 

by coimmunoprecipitation experiments using 

heterologous expression system in mammalian cells. 

Yeast cell and SPR analyses also demonstrated the 

possibi1ity that the FH1 proline-rich region of Delphilin 

interacts with profilin， an actin・bindingprotein， and with 

仕leSH3 domain of neuronal Src protein tyrosine kinase. 

In situ hybridization demonstrated the highest 

expression of Delphilin mRNA in Purkinje cells. 

Delphilin polypeptide was highly enriched in the 

synaptosomal membrane fraction of the cerebellum， 

and coimmunoprecipitated with the GluR 8 2 subunit. 

Post-embedding immunogold technique demonstrated 

that Delphilin is selectively localized at白epostsynaptic 

junction site of the parallel fiber-Purkinje cell synapse， 

and colocalized with GluR 8 2. Delphilin is a 

postsynaptic sca妊'oldingprotein at the parallel fiber-

Purkinje cel1 synapse， where it may serve to link GluR 8 

2 with actin cytoskeleton and various signaling 

molecules. Thus，the discovery of Delphilin， although 

the ligand of the GluR 8 2 protein is still unknown， 
should help to understand the GluR 8 2 function and the 

induction mechanism of cerebellar LTD. 
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Molecular cloning of human p40BBP and 
its distribution in human brain 

αrokiko Hama. Yukiko Honda 

Mitsubishi Kagaku Inst. ofLife Sci. 

We have been studying neuronal survival using a 13-

mer brain injury-derived neurotrophic peptide (BINP). 

BINP enhances the survival of septal cholinergic 

neurons and mesencephalic dopaminergic neurons in 

cultures企omP14 rats. BINP also rescues hippocampal 

neurons from cell death caused by glutamate in cultures 

from E18 rats. And we characterized BINP-binding sites 

in rat brain. Cross-linking experiments with a 1251_ 

labeled BINP analogue showed bands corresponding to 

about 40， 50 and 100 kDa on autoradiography after SDS-
PAGE. To study further about BINP-binding protein， we 
have developed a monoclonal antibody against BINP.骨

binding protein and obtained monoclonal antibody 

(mAb) named 6A22. The mAb 6A22 recognizes a 40 

kDa protein and inhibits BINP-binding of rat brain 

synaptosomes. Then we have c10ned the cDNA by 

expression c10ning using mAb 6A22 from rat 

hippocampus cDNA library. The cDNA named rBBP 

codes a novel membrane protein named p40BBP. BINP 

binding was observed when the cDNA rBBP was 

transfected into COS7 cells and cell surface was stained 

by mAb 6A22. From northern blotting analysis， the 

mRNA of this cloned cDNA was specific in brain and 

increased after birth in rat. In this study we have 

c10ned the cDNA of human p40BBP from human 

hippocampus cDNA library and investigate human 

brain distribution. Human p40BBP consists of 300 

amino acids. The amino acid sequence of p40BBP is 

conserved between human and rat though a few human 

specific sequences exist. The expression of human 

p40BBP gene is not in all region of human brain. It was 

abundant in thalamus and some were in cerebral 

cortex、medulla，caudate nucleus and hippocampus. 

P01-E-16 

Expression of ASCT2 neutral amino acid 
transporter in cultured astrocytes and 
neurons 

uShigeki Furuya 1， Yoko Shinoda1， Syogo End02， 

Thomas Launey2， Kazuyuki Yoshida1，3， Masahiko 

Watanabe4， Jyunya Mitoma5， Yoshio HirabayashF 

1Neuronal Circuit Mech. Res. G.， RIKEN BSI， 2Lab. for 

Memory and Learning， RIKEN BSI， 3United Grad. Sch. 

Agri. Sci.， Tokyo Univ. Agri. Tech.， 4Dept. Anatomy. 

Hokkaido Univ. Med. Sch.， 5Glycobiology Program， 

The Bumham Institute 

We demonstrated that lrSer serves as a major as廿ocyte-

derived neurotrophic factor (Mitoma et al.， J. Biol. 

Chem.， 273， 19363， 1998; Furuya et al.， PNAS， 97， 11528， 

2000) . In astrocytes， System ASC-like transporters 

seem to mediate transport of lrSer (Broer et al， ]. 

Neurochem.， 73， 2184， 1999; Ribeiro et al， Brain Res.， 

929，2002) . To gain an understanding of the L-Ser 

廿ansportmechanism in astrocytes， we cloned ASCT2 

transporter企ommixed cerebellar cultures by lIT-PCR， 
determined the structure， and characterized its lrSer 

transport activity and expression. The rat cerebellar 

ASCT2 and mouse ASCT2 share 84.5% of identity in 

their amino acid sequence. When expressed HEK cells， 

we observed Na+-dependent high-a血nityuptake of 14C_ 

lrSer. This uptake was inhibited s仕onglyby unlabeled 

lrSer， lrAla， lr Thr， and lrCys， and moderately by D-Ser 

and Gly. When HEK cells were preloaded with 14C_lr 

Ser， enhanced lrSer efflux was detected in the presence 
of unlabeled lrSer. No吋lemblot analysis showed白紙

the ASCT2 transcript was expressed mainly in 

astrocyte引 lrichedprimary cu1tures. We raised 

polyclonal antibodies against C-terminal poはionof the 

ASCT2 and examined the cellular localization in 

cerebellar glial and neuronal cultures by 

immunocytochemistry. The ASCT2 immunoreactivity 

was detectable in fine processes and soma of GFAP-

positive astrocytes. In cerebellar neuronal cultures， 

Purkinje cell dendrites were labeled with patchy 

patterns. These data suggest a role of ASCT2 in the 

efflux of L-Ser from astrocytes and the uptake in 

Purkinje neurons in the cerebel1um. 
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パーキンソン病モデル線条体グリア細胞に
おけるドパミントランスポーターの発現誘
導

。浅沼幹人，宮崎育子，東洋一郎，小川紀雄

岡山大・院医歯・神経情報学

パーキンソン病およびそのモデル動物においてドパミ

ン神経が著しく変性脱落しているにもかかわらず， lr

DOPAの治療効果が認められる.われわれはパーキン

ソン病モデルにlrDOPAを連日j投与すると，障害側線条

体でドパミン代謝回転が著明に克進することを既に報

告している.また，グリア細胞において多くの膜レセ

プター，チャンネ)1--，トランスポーターの発現が報告さ

れていることから，パーキンソン病脳線条体ではL-

DOPA'ドパミンがグリア細胞において取込まれ，保

持される可能性が想定される.とくにアストロサイト

におけるしDOPA'ドパミンの取込みを明らかにする

ために， 6-0HDA片側黒質E線条体路注入片側パーキン

ソン病モデルラットを用いて， lrDOPA!carbidopaを1
週間連日投与し，線条体を含む脳凍結切片上でのアス

トロサイトでのドノfミン，ド;'¥ミントランスポータ一

発現を二重免疫染色で検出した.片側パーキンソン病

モデルにL-DOPA連日投与を行うと，障害側線条体で増

殖したアストロサイトにおいてドパミントランスポー

ターの発現増加とドパミン陽性シグナルの増加がみら

れた.われわれは，障害を受けた初代培養ニューロン+

アストロサイト共培養系にドパミンを添加すると，ア

ストロサイトにおいてドパミントランスポーター蛋白

が発現し，ドパミンが取込まれることを確認している

(宮崎ら，本学会).これらより，ドパミン神経障害時に

アストロサイトはドパミントランスポーターを介して

ドパミンを取込みうることが示唆された.このような

ドパミン神経障害時のグリア細胞におけるドパミン取

込み機構は，パーキンソン病でのlrDOPA長期投与によ

る副作用発現において重要な役割を果たしているのか

もしれない.
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Differential regulation of aquaporin 5 and 9 
expression in astrocytes by protein kinase 
A 

OKazuya Sobue1， Naoki Yamamot02， Masaaki 

InagakP， Hiroaki Itho1， Yoshihito Fujita1， Hirotada 

Katsuya1， Kiyo釦miAsaF

lDept. Anesthesiol. Med. Crisis Management， Nagoya 

City Univ. Grad. Sch. Med. Sci.， 2Dept. Mol. 

Neurobiol.， Nagoya City Univ. Grad. Sch. Med. Sci. 

Aquaporins (AQPs) are a family of water-selective 

transporting proteins that increase plasma membrane 

water permeabili匂Tin secretory and absorptive cells. In 

astrocytes ， using the reverse仕anscription-PCR (RT-

PCR) ，we previously detected AQP3， AQP5， and AQP8 

mRNAs in addition to the reported AQP4 and AQP9. 

However， the molecular mechanisms for regulating 

water balance in brain are unknown. In this study， we 

investigated the effects of protein kinase A (PKA) 

activators on the expression of AQP4， 5， and 9 in 

cultured rat astrocytes. Treatment of the cells with 

dbcAMPcαau回se吋ddecreases in AQP5 mRNA and protein 

and increases i泊nAQP9 mRNA and protein in timeか，.and 

c∞on配lにce印nt仕ra副甘出0叩nト-depe臼印nd白e伐叩n凶1此t(件Oか-3.ω.βOμ M) manners. 百le
dbcAMP-induced effects on AQP5 and AQP9 mRNAs 

were inhibited by PKA inhibitors， H8 and H89. In 
addition， pretreating the cells with an inhibitor of 

protein synthesis， cycloheximide， inhibited the increase 

in AQP9 mRNA induced by dbcAMP， but not the 

decrease in AQP5 mRNA Likewise， forskolin induced 

the same reaction of AQP5 mRNA and 9 mRNA in 

astrocytes. These results suggest that signal 

transduction via PKA may play important roles in 

regulating the expression of AQP5阻 dAQP9， and the 

effect on AQP9 may be regulated by some factors 

induced by dbcAMP. 
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アス卜口サイトにおけるド1'¥ミントランス
ポーターを介したドパミン取込み機構

。宮崎育子，浅沼幹人，東洋一郎，小川紀雄

岡山大・院医歯・神経情報学

近年，グリア細胞特にアストロサイトが多くの膜レセ

プター，チャンネル，トランスポーターを発現している

ことが報告されている.われわれは，昨年，初代培養ア

ストロサイトにおいて，ドノTミンレセプターのうちD1，

D4，D5mRNAおよびドパミントランスポーターmRNA

が発現していることを報告し，アストロサイトがドパ

ミンニューロンの投射するシナプス後ニューロンと同

様にドパミンに応答している可能性を示唆した.そこ

で，われわれは，ラット胎児中脳の初代培養アストロサ

イトにおけるドパミンレセプターおよびドパミントラ

ンスポーターの蛋白発現をWesternblot法により検討

した.初代培養アストロサイトにおいて， mRNA発現

と同様に，ドパミンレセプタ一D1，D4， D5およびドパ

ミントランスポーターが発現していた. さらに， 6-

OHDAおよび過酸化水素添加で障害させた初代培養ニ

ューロン+アストロサイト共培養系にドパミン添加を

行い，ドパミンあるいはドパミントランスポーターと

アストロサイトのマーカーであるGFAPとの蛍光二重

染色を行った.初代培養ニューロン+アストロサイト

共培養系にあらかじめ神経毒や酸化ストレスで障害を

与えると，ドパミン添加によりアストロサイトにドパ

ミントランスポーター蛋白が発現しドパミンが取込ま

れることが確認できた.これらのことから，ドパミン

神経障害時にアストロサイトはドパミントランスポー

ターを介してドパミンを取込み得ることが示唆され

た.さらに，ラット胎児線条体の初代培養アストロサ

イトにおけるドパミン取込みについて同様の検討を現

在行ってL崎.

P01-E・20

Critical regions for inositol 1，4，5・
trisphosphate receptor gating 

OKeiko Uchida1.2.3， Hiroshi Miyauchi1， Teiichi 

Furuichi4， Takayuki Michikawa1.5， Katsuhiko 

Mikoshiba1幻

lDept. Basic Med. Sd.， Div. MoI. NeurobioI.， Inst. Med. 

Sd.， Univ. Tokyo， 2Lab. Dev. Neurobiol.， BSI， RIKEN， 

3Dept. Pediatrics， KEIO Univ. Sch. Med.， 4Lab. Mo1. 

Neurogenesis， BSI， RIKEN， 5Calcium OsciI1ation 

Project， ICORP， JST 

To know the molecular mechanism of the ligand-

dependent gating of the inositol 1，4，5-trisphosphate 

(IP3) receptor (IP3R)/Ca2+ release channel， we have 

analyzed channel properties of seven internal deletion 

mutants that retain both ligand-binding domain and 

channel-forming domain intact. We have introduced 

mutated cDNA of the mouse IP3R1 into the DT40 ceIls 

in which aIl three intrinsic IP3R genes had been 

disrupted， and have estab!ished stable ceII lines that 

express the mutant IP3Rs. AIl of these wiId type or 

mutant IP3Rs expressed in the DT40 celIs exhibited 

simiIar binding affinities for IP3 as the native IP3R 
expressed in mouse cerebellum. By measuring IP3骨

induced Ca2+ release (IICR) from membrane fractions 

prepared from stable cell Iines， we found that deletion of 

either three regions inc1uding amino acid residues 650-

1130， 1845-2042 or 2610-2748 aboIished the IICR 

activity. We also performed sitゃdirectedmutagenesis 

on three cysteine residues (1976， 2610 and 2613) that 
are conserved among bothぬeIP3R and the ryanodine 

receptor families， located in the regions described 

above， and found that either cysteine 2610 or 2613 is 
critica1 for IICR A mutant D1l31-1379， defecting amino 

acid residues 1131-1379， retained a smal1， but definite 

IICR activity among the deletion mutants. D1l31-1379 

showed a similar sensitivity for IP3ω 白紙ofthe wild 

type IP3R1 but some gating properties were di妊.erent;no 

coorperativity (nH = 1.0土 0.1)，smaIler time constants 

of the fast phase of IICR， and no steep IPシdependent
increase of the relative amount of the fast component of 

Ca2+ release. In spite of these differences， D1131-1379 

showed a quantal Ca2+ release as the wi1d type IP3R 

does. These results indicated that (1) amino acid 

residues 650-1130， 1845-2042 and 2610-2748 contain 
regions which are crucial for the conformationa1 change 

during IP3-dependent gating， (2) cysteine residues 2610 

and 2613 are involved in the IP3-dependent gating 

process， (3) neither positive IP3-dependency of fast 

component of Ca2+ release nor cooperativity is 

responsible for quan凶 releaseproperty. 
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Conformational Changes in Inositol 1， 4， 5-
Trisphosphate Receptor Regulated by 
Calcium 

OKozo Hamada1， Katsuhiko Mikoshiba1幻

lLab. Dev. Neurobiol.， BSI， RIKEN， 2Div. Mol. 

Neurobiol.， Inst. Med. Sci.， Tokyo Univ.， 3ICORP，]Sf 

Inositol1， 4， ~ト凶sphosphate receptor (IP3R) is a highly 
controlled calcium (Ca2+) channel gated by inositoll， 4， 

5-trisphosphate (IP3). The most characterized type 1 

IP3R (IP3R1)， a predominant type in rodent cerebellar 

endoplasmic reticulum and spine apparatus， plays an 

integral role in the Ca2+ signaling and neural plasticity. 

The protomer of IP3R1 contains the IP3-binding core， 

membrane-spanning domains， and widespread allosteric 

sites for intracellular effector molecules; Ca2+， 

calmodulin， ATP， and for phosphorylation by protein 

kinase; cAMP-dependent protein kinase， protein kinase 
C， cGMP-dependent protein kinase， Ca2+/calmodulin-

dependent protein kinase II， tyrosine kinase. These 

cumulative allosteric regulations imply a structural 

paradigm for global conformational changes within the 

higher ordered structure of IP3Rl. However， no 

structural evidence has been avai1able. Here we show 

that Ca2+， the most pivotal regulator， induces marked 
s仕ucturalchanges in the te仕'americIP3R1 purified from 

mouse cerebella. Electron microscopy and image 

analysis of the IP3R1 partic1es reveal two distinct 

s仕uctureswith fourfold symmetry: a windmi11 structure 

and a square structure. Ca2+ reversibly promotes a 

transition from the square to the windmi11 with 

relocations of four peripheral IP3-binding domains， 
assigned by binding to heparin-gold. Ca2+-dependent 

susceptibi1ities to limited digestion strongly support the 

notion that these alterations exist. Thus， Ca2+ appe訂ed
to regulate IP3-gating activity through the 

rearrangement of functional dorrtains. Our novel model 

for structural rearrangements and the methodology 

presented here should be useful for understanding of 

出efurther biological significance of structural plasticity 

within IP3Rl in the neural systems. 
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Agonist-specific translocation of μ-opioid 
receptor and protein kinase C in living cells 

OAkira Yoshida1， Makoto Inoue1， Naoaki Sait02， 

Hiroshi Ueda1 

lDept. MoI. PharmacoI. Nagasaki Uni. Sch. Pharmac. 

Sci.， 2Lab. Mol. PharmacoI. Biosignal Res. Cen仕.Kobe 

Univ. 

We have studied the molecular mechanism for opioid 

tolerance， and particularly focused on the protein kinase 

C (PKC) involvement in such mechanisms σPET 293， 
662・669，2000; ]. Neurosci. 20， 7640-7647， 2000; ]. 

Neurosci. 21， 2967・2973，2001).In the series of reports， 

we showed that morphine pretreatment markedly 

reduced peripheral morphine analgesia， whi1e DAMGO 
pretreatment did not. Moreover， we suggested that 

inhibitory mechanisms through PKC of μーopioid

receptor (MOPR) internalization were involved in 

morphine acute tolerance in vivo. We previousely 
observed immunocytochemically that morphine caused 

白eMOPR intemalization when Chinese hamster ovary 

cells expressing M 0 PR were pretreat，巴dwi仕1calphostin 

C， a protein kinase C (PKC) inhibitor. However， the 

immunocytochemical observation has disadvantage not 

to detect MOPR intemalization or PKC translocation 

(activation) in the same cells. In the present study， we 

analyzed these events occurring in the same cells by 

real time imaging of GFP-tagged proteins. MOPR or y-

andd司subspeciesof PKC fused with green f1uorescent 

protein (MOPR-GFP or PKC-GFPs) was transient1y 

expressed in the cells， and its f1uorescence was 

observed by using confocallaser microscopy. The 

MOPR-GFP intemalization occurred by the incubation 

with DAMGO， whi1e not with morphine. Pretreatment 

of PKC inhibitor led to morphine-induced receptor 

internalization. On the other hand， morphine and 

DAMGO showed PKC-GFPs translocation to plasma 

membrane in the similar time course. These results 

suggested that the agonist司specificand PKC-modulating 

MOPR-internalization is not due to the difference of 

PKC activation， but to other mechanisms inc1uding 

changesin出ePKC-sensitivity of MOPR. 
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Tissue expression and identification of 
coding single nucleotide polymorphisms 
(cSNP) in human T2R receptors. 

。TakashiUeda1， Shinya Ugawa1， Yusuke Ishida2， 
Yasuhiro Shibata 1， Shingo M urakami2， Shoichi 

Shimada1 

lDept. Mol. Morphol. Grad. Sch. Med. Sci.， Nagoya City 

Univ.， 2Dept. Otolaryngol.， Nagoya City Univ. 

T2Rs comprise a G protein-coupled receptor 

superlamily mainly expressed in taste receptor cells in 

mouse and rat.τbey are thought to be involved in bitter 

tasting， because the mouse receptors localize on 

chromosome 6， a genetic loci that control sensitivity to 
bitter compounds in mice. In human，τ"2R are organized 

in the genome in clusters， but their functions are not yet 

known. Here， we report the tissue expressions and 

coding single-nucleotide polymorphisms (cSNPs) in 

human T2R genes (hT2R3， hT2R4 and hT2R5) on 

chromosome 7q31. We demonstrated that hT2R3， 

hT2R4 and hT2R5 are actually expressed in the 

circumvallate papi11ae of the human tongue by reverse 

仕組scription-polymerasechain reaction (町~PCR). We 

identi宣edsix cSNPs within the τ"2R receptor genes.τbe 

hT2R4 and h1玄関 containedfour and one cSNPs that 

cause missense mutations， respectively， while hT2R3 

included one silent nucleotide mutation. However， we 

could not自ndany nonsense mutations that resulted in a 

frameshift or a premature stop codon within the open 

reading frames. Genotype frequencies of each cSNP 

were in Hardy-Weinberg equilibrium. To examine the 

receptor function， we next built up a calcium imaging 

system， and analyzed the hT2R4 receptor， which 

contains amino acid variations in higher frequencies. 

However， hT2R4 faHed to respond to denatonium 

previuosly suggested as the ligand on condition that 

mouse T2R5 responded to cycloheximide at 

aconcen廿ationcomparable to the murine threshold for 

aversion. We further try to determine the ligand for 

hT2R4 and examine the釦nctionaldi丘erencesbetween 

a couple of the alleles on the ligand binding， receptor 

trafficking to plasma membrane， and receptor 

interactions wi仕1signaling and regulatory proteins. 

P01-E同24

Developmental expression pattern of TROY 
in mouse central nervous system 

U'fomoko Hisaoka1， Yoshihiro Morikawa1， Toshio 

Kitamura2， Emiko Senba1 

lDept. Anat. & Neurobiol.， Wakayama Med. Sch.， 2Div. 

Cell. Thera.， Advan. Clin. Res. Cent.， Inst. Med. Sci.， 

Tokyo Univ. 

TROY is a recently identified member of the tumor 

necrosis factorぐfNF)receptor superfamily. Previously， 

we reported that TROY induces the activation of nuclear 

factor kappa B via TNF receptor-associated factor 2， 5， 

and 6， and is s仕onglyexpressed in mouse embryos and 

the adu1t brain. In this study， we have perlormed in situ 

hybridization technique to explore the expression 

pattem of TROY in位lecentral nervous system during 

mouse embryogenesis and in the postnatal 

development. At 11.5 days postcoitum， TROY mRNA 

was detected with high levels in the neuroepithelia， 

from which hippocampus， cortex， thalamus， and 

hypothalamus develop. During late embryogenesis， its 

gene expression was observed in the developing 

hippocampus， cortex， and olfactory bulb， and persisted 

to the adult. Furthermore， in the postnatal mice， its 

gene expression was also detected in the 

ventricular/subventricular zones and ros仕almigratory 

stream， which are known to contain neural progenitor 

cells. These results suggest that TROY plays some 

impo此antroles in neurogenesis not only in embryos but 

also in postnatal mice. 
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Identification and characterization of 
molecules that interact with melanin-
concentrating hormone (MCH) receptor 1 

oYumiko Saito， Yuuki Kawamura， Mitsue Tetsuka 

Li Yue， Kei Maruyama 

Dept.Pharmacol. Saitama Medical School 

Obesity is a major health problem that is plagued by the 

absence of effective仕ea加lentoptions. Over the last few 

years several neuropeptide systems have been shown ω 
cen廿allymediate important aspects of feeding behavior. 

One recently characterized and highly promising 

peptide， melanin-concen仕atinghormone (MCH)， has 
been implicated in feeding regulation. The orphan G 

protein-coupled receptors MCHR1 and MCHR2 were 

found to bind MCH with high affinity. Very recently， 
MCHR1 knock out mice were generated and it is 

showed that MCHR1 is a physiologically relevant MCH 

receptor in mice. Severa1 recent reports have suggested 

that additional proteins may interact with certain 

GPCRs in vivo. However， for the large majority of 
GPCRs， few intracellular-associated proteins have been 
iden岨edbeyond those proteins that are necessary for 

signal transduction and functional regulation of the 

receptors. Therefore， we initiated a search for proteins 
白紙mayinteract with MCHR1 and might thus modify 

signal仕ansductionproperties of MCHR1. By using the 

yeast two-hybrid system we identified five positive 

c10nes from the mice brain interacting protein with the 

C-terminus of MCHR1. Two c10nes are novel， one of 
them (64-1) is specifically expressed in brain， and the 
other (34A) is exc1usively expressed in kidney and 

brain. Now we are confirming an association of 

the candidate protein with MCHR1 by 

coimmunoprecipitation in 293T cells. This study will 

enable us to formulate a novel and physiological 

intracellular signaling pathway in the brain， and to 

establish a base to elucidate the e妊'ectof MCH on 

feeding behavior. 
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Coupling with ADP-ribosyl cyclase of group 
川 metabotropicglutamate receptors in 
retina 

OHaruhiro Higashida1， Xiao・LiangChen1， Jia品leng

Zhang1， Mami Noda2， Naoto HoshF， Minako HashiF， 

Shigeru Yokoyama1 

lDepart. Biophys. Kanazawa Univ Grad. Sch. Med.， 

2Dep訂t.Pathophysiol. Kyushu Univ. Grad. SchPharm. 

Sci. 

To examine the role of cyclic ADP-ribose (cADP-ribose) 

as a downs仕eamsignaling of metabotropic glutamate 

receptor (mGluR) activation， ADP-ribosyl cyc1ase 

activity was measured. ADP-ribosyl cyc1ase activity in 

crude membranes isolated from neuronal tissues was 

fluorometrically measured by the formation rate of 

nonhydrolyzable cyc1ic GDP-ribose (cGDP-ribose) from 

nicotinamide guanine dinuc1eotide+ (NGD +). ADP-

ribosyl cyc1ase activity was high in the olfactory bulb， 

cerebral cortex， hippocampus， and cerebellum of 1・to

12・week-oldrats， and was not much influenced by 
glutamate (1 nM to 100μM). Membranes prepared 

from retina from 3-week-old rats also exhibited ADP-

ribosyl cyc1ase activity， albeit at much lower levels. 

Interestingly， cGDP-ribose fluorescence increased upon 
exposure to glutamate (1μM) in retina.百leincr田 se

in ADP-ribosyl cyc1ase to 193 and 229 % of the pre-

exposure level was obtained by 10μM and 100μM 

glutamate in retina， respectively . This glutamate-
induced increase was reproduced by an mGluR group 

III-selective agonist" but not by group 1-and II-selective 

agonists， respectively . Exposure to 10μM L-AP4 
increased the ADP-ribosyl cyc1ase level to 170.2 % ofthe 

controllevel. In the presence of 10μM (RS)・α-

cyc1opropyl-4桐phosphonophenylglycine(CPPG)， a 
group III-selective antagonist， a subsequent application 

of glutamate had no further effect. In contrast， 

application of group 1-and II-selective antagonists， (RS)-

1・aminoindan-1 ，~トdicarbo勾rlic acid (AIDA) and (2S)-a -

ethylglutamic acid (EGLU)， did not lead to an increase 

in the ADP-ribosyl cyc1ase level by themselves， but 

subsequent glutamate (10 nM・1μM)did， suggesting 
that this glutamate e宜'ectin retina is mediated via the 

group III mGluRs. 
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Hippocampal α2A -adrenergic receptors 
are involved in methamphetamine岨induced
ambulatory activity in mouse 

OMasahiro Nishio， Yasunari Kanda， Katsushige 

Mizuno. Yasuhiro Wawanabe 

Dept. Pharmacol.， Nationa1 Defense Med. Col. 

The administration of methamphetamine (MAP) was 

reported to activate the dopaminergic signaling in the 

CNS. It was also reported that noradrenaline was 

released in the hippocampi. However， the molecular 

mechanism of the formation of MAP-induced reverse 

tolerance is still unclear. We have studied that the 

repeated administration of MAP increased the α2A-

adrenergic receptors (α2A-AR) expression in mice 

hippocampi. Moreover， the ambulatory activity by acute 

MAP administration was decreased in the mice which 

were received the α2A-AR anti-sense oligo DNA into the 

hippocampi. In the present study， we focused on the 
involvement of hippocampalα2A-AR on the formation of 

MAP reverse tolerance.τhe increase of hippocampalα 

2A-AR was potentiated by repeated administration of 

MAP in the ddY mice (2 mg/kg， every three days，五v仔

times s.c.). Micro-infusion of the α2A-AR anti司sense

oligo DNA into bilateral hippocampi before the six-time 

adminis廿ationof MAP suppressed the hippocampal α 

2A-AR.τhe廿eatmentdecreased ambulatory activity by 

the six-time administration of MAP. These results 

suggest that the α2A-AR in hippocampus has some 

roles on the ambulatory activity by MAP. 

P01・E・28

Regulation of P2X receptor by ubiquitin C-
terminal hydrolase L 1 

OMami Noda1， Yoshiko KanahorP， Aki Shimada1， 

Shunsuke Aokj2，4， Yu-Lai Wang2， Hitoshi Osaka2人

KeijiWada2 

lLab. Pathophysio1. Grad. Sch. Pharm. Sic. Kyushu 

Univ.， 2Dept. Degene. Neurol. Dis.， Natl. Inst. 
Neurosci.， NCNP， 3PRESTO， JST， 4JSPS 

Mammalian neuronal cells abundantly express a de-

ubiquitinating isozyme ubiquitin carboxy-terminal 

hydrolase 1 (UCHL1). 1ρss of UCHL1 function causes 

the neuronal degeneration observed in the gracile 

axonal dystrophy (gaa) mouse1• The gad mouse 

displays reduced ubiquitin levels at neuronal neurites. 

However， the function of UCH Ll in a neuronal cel1 

remains unclear. Here we show that UCHLl has 

modulatory effect on a neurotransmitter receptor. 

Among neurotransmitter receptors， we analyzed ATP-

activated receptors which are widely distributed 

including neuronal cells and involved in functions such 

as neurosecretion. ATP-induced inward currents due to 

the activation of P2X receptors were measured in 

un仕ansfectedor UCHL1・transfectedPC12 cel1s at the 

holding potential of -70 m V under the conventional 

whole-cel1 patch clamp con五guration.The amplitudes of 

ATP-induced inward currents were signific湖t1ygreater 

in UCHL1-仕組sfectedPC12 cel1s. The increased ATP-

induced inward currents were attenuated significant1y 

by H-89， an inhibitor of cyclic AMP-dependent protein 

kinase (pKA)， but not by MAPK inhibitor. These results 

suggest that UCHLl modulates P2X receptors by 

activation of PKA and has further influences on various 

down-s甘eamresponses. 

1. Saigoh K et al. (1999) Intragenic deletion in the gene 

encoding ubiquitin carboxy-terminal hydrolase in gad 

mouse. Nat Genet. 23: 47司51.
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Protein kinase C regulates aquaporin 
expression in astrocytes 
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Aquaporins (AQPs) are water-selective channels that 

function to increase plasma membrane water 

permeability in secretory and absorptive cells that 

require rapid or regulated water movement. Eleven 

subtypes of aquaporins have been identified in 

mammals， aquaporin1-10 and the -intrinsic protein of 
lens (also referred as AQPO). In astrocytes of the 

central nervous system (CNS)， using the reverse 

transcription-polymerase chain reaction (RT-PCR)， we 

previously detected AQP3， 5 and 8 mRNAs in addition 

to the reported AQP4加 d9. However the mechanisms 

regulating the expression of these AQPs are not known. 

In this research， we investigated the effects of a protein 

kinase C (PKC) activator on the expression of AQP4， 5 

and 9 in cultured rat astrocytes. Treatment of the celIs 

with TPA caused decreases in AQP4 and 9 mRNAs and 

proteins in tim争 andconcen甘ation-dependentmanners. 

PKC inhibitors， H-7 and chelerythrine， inhibited the 

TPA-induced decreases in AQP4 and 9 mRNAs. 

Moreover， preteatment of cells with an inhibitor of 

protein synthesis， cycloheximide， did not inhibit the 
decreases in AQP4 and 9 mRNAs induced by TPA. 

τbese results suggest仕latsignal仕ansductionvia PKC 

may play important roles in regulating the expression of 

AQP4and 9. 
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cyclic AMP-induced up-regulation of Na七
dependent vitamin C transporter in C6 
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lDept. Biochem. Pharmacol.， Kyoto Pharmaceutical 

Univ.， 2Nippon Shinyaku Co.， Ud. 

Na+-dependent vitamin C仕ansportsystem and its cyclic 

AMP (cAMP)ーinducedup-regulation in glial celIs have 

been characterized using the rat glioma cell line C6 as 

an experimental model. These cells were found to 

express the Na+-dependent vitamin C transporter 

SVCT2， but not SVCT1， by RT-PCR analysis. The uptake 

of the reduced form of vitamin C (ascorbate)， which was 

maintained by the addition of dithiothreitol in the 

uptake buffer， was Na+・dependentand substitution of 

Na+ by choline abolished its uptake completely. Kinetic 

analysis indicates the presence of a single saturable 

transport system for ascorbate with a Michaelis 

constant (Kt) of 23.5::t5.7μM.τbe dependence of仕le
uptake rate of ascorbate on Na+ concen仕ationexhibited 

sigmoidal kinetics， and the Na+:ascorbate stoichiome仕y

is 2:1 as deduced from the Na七activationkinetics. 

These results were consistent with the pre吋ousreports 

using SVCT2-expression systems. SVCT2 expression in 

C6 glioma increased in response to 8-bromo cAMP， a 

celI permeable analog of cAMP， forskolin， an activator 

of adenylyl cyclase. The cAMP-induced effects were 

time-and concentration-dependent. Exposure of C6 

glioma to 1mM ふbromocAMP for 16 hr increased the 

maximal velocity of Na+-dependent ascorbate uptake 

(Vmax) without affecting Kt value， KO.5 for Na+ (i.e. the 

concentration of N a+ necessary for half-maximal 

activation)， and HiII Coefficient.τbe cAMP-induced up-
regulaton of Na+-dependent ascorbate uptake mediated 

by SVCT2 was inhibited by actinomycin D and 

cycloheximide. It is concluded that cAMP regulates 

Na七dependenttransport of ascorbate via SVCT2 and 

that this regulation involves de novo protein synthesis. 
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Functional characterization of MPP+ uptake 
mediated by norepinephrine transporter in 
PC-12 cells 
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Univ. 

We investigated functional charcterization of l-methylふ

phenylpyridinium (MPP+) transport in rat 

pheochromocytoma PC-12 cells. The transport is 

elec甘ogenicand is energized by an inwardly directed 

NaCl gradient and a negative membrane potentia1. The 

transport process is saturable wi出 aMichaelis-Menten 

constant (Kt) of 330士20nM. The Na+:Cl一:MPP+

stoichiome廿yis 1:1:1 as deduced企omthe Na+ and C1--

activation kinetics. 

Tricylic antidepressants， imipramine and desipramine， 

inhibit the transporter markedly. In addition， 

norepinephrine and dopamine competitively inhibited 

the uptake of MPP+ with an inhibitory constant (Ki of 

163土21nM and 527土85nM， respectively. Nisoxetin， a 

specific inhibitor of norepinephrne transporter， 

inhibited the uptake of MPP+ in a concentration-

dependent manner， whereas GBR 12909， a specific 

inhibitor of dopamine trabsporter， did not affect the 

MPP+ uptake in PC-12 cells. These data indicates that it 

is the norepinephrine transporter， not the dopamine 

transorter， that is responsible for the MPP+ uptake in 

PC-12 cells. These results are con:firmed by a RT-PCR 

analysis using a specific primer set for monoamine 

廿ansporters.

P01-E司32

Intracellular dynamics of IP3 receptor as 
revealed by tagging with GFP 

OYoko TateishP， Mitsuharu HattorP， Tomohiro 

Nakayama1人 TakeshiNakamura4， Hiroko Bannap，3， 

Miwako IwaP， Keiko Uchida1，5， Takayuki 

Michikawa1，4， Takafumi 1noue1，4， Katsuhiko 

Mikoshiba1，3，4 

lDiv. Molecular Neurosccience， Institute of Med. Sci.， 

Univ. of Tokyo.， 2Dept. Pediatrics， Tokyo Women's 

Med. Univ.， 3Lab. Dev. Neurosci.， BS1， R1KEN， 

4Calcium Oscil1ation project， 1CORP， JST， 5Dept. 

Pedia仕ics，Keio Univ. School of Med. 

1nositol 1，4，ふtrisphosphatereceptor (1P3R) is an 

intracellular Ca2+ channel that plays crucial roles in 

controlling cellular functions. 1n some cases 1P3R is 

dis凶butednon-uniformly on the endoplasmic reticulum 

(ER)加 dsupposedly changes its loca1ization. However， 

mechanism underlying localization and dynamics of 

1P3R is largely unknown. 1n this study， green 

fluorescent protein (GFP) was fused to full-1ength or 

deleted mutants of 1P3R type 1 (IP3R1) to monitor their 

intracellular dynamics. A食eragonist stimulation， GFP-

tagged full-1ength 1P3R1 formed large c1usters， which 
was distinct from the ER vesiculation. There was 

significant delay between the peak of intracellular Ca2+ 

concen回 .tionand formation of these large c1usters， and 

these c1usters remained for prolonged time even after 

intracellular Ca2+ concentration returned to the basal 

leve1. The ligand-binding domain of 1P3R1 was 

necessary for this large c1uster formation. A1though 

GFP-tagging to full-1eng出 1P3Rhad little effect on its 

channel properties， replacing the whole N-terminal 

cytoplasmic domain with GFP made a constitutively 

open channe1. GFP-1P3R1 expressed in cu1tured 

hippocampal neurons rarely localized to dendritic 

spines. Our results indicated that loca1ization of 1P3R1 is 

highly regulated and that it changes according to 

circumstances， which may be important for regulating 

intracellular Ca2+ pattems and cellular function. 
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Characterization of D帽serine-regulated
genes in rat cerebral cortex 

ONaoki Yamamoto1， Hideto Tsuchida1， Asami Umino1， 

Dai Shimazul久 ShinichiroSakurap.2， Go TaniguchP久

Toru Nishikawa1•2 

lDept. Mental Disorder Res.， National Institute of 
Neuroscience， NCNP， 2Section of Psychiatry and 

Behavioral Science， Tokyo Medical and Dental Univ. 

Grad. School 

D-Serine is an endogenous neuromodulator of NMDA 

receptor-mediated glutamatergic signaling in the 

mammalian central nervous system. To obtain insight 

into the molecular pathways for D-serine metabolism 

and its physiological functions， we have explored 

transcripts that are responsive to D-serine in the rat 

cerebral neocortex. RNA arbi仕ari1y-primedPCR (RAP-

PCR) ， a differential c10ning technique， was uti1ized in 

this study.羽Te have isolated two D-serine responsive 

transcripts， named as dsr.・1and dsr-2. The expression of 

dsr-1 mRNA was predominant in the brain， lung， and 

testis. The vacuolar type proton ATPase subunit M9.2， a 
s廿ucturallyrelated molecule to dsr-1， did not show any 

response to D幽serineadministration whi1e the 

expression of ds子1was significantly enhanced by D-

serine in the cerebra1 cortex both at 3 h and 15 h. The 
dsr.・2was also significantly induced by D司serineat 3 h. 

Expression of dsr-2 was limited to central nervous 

system. Furthermore， the distribution pattem of dsr-2 

mRNA and its ontogenic change are c10sely correlated 

to those off民eD-serine content and of NMDA receptor 

R2B subtype. These data suggest that dsr-1 and dsr-2 

gene products could play crucial roles for D-serine 

metabolism and/or function in the mammalian central 

nervous system. The genomic organization and 

transcriptional regulation mechanism of the dsr-1 and 

dsr-2 are currently under investigation 
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P01・E・34(MS5・2)

8iochemical properties and partial 
purification 01 pChAT， a novel splice variant 
of choline acetyltransferase. 

。'Jean-PierreBellier， Yoshinari Aimi， Masami Park， 
Tadashi Hisano， Petra Minnasch， Akinori Matsuo， 

Osamu Yasuhara， Ikuo Tooyama， Hiroshi Kimura 

Mo1. Neurosci. Res. Center， Shiga Univ. Med. Sci. 

Previously known choline acetyltransferase (ChAηis a 

67kDa protein that catalyzes the biosynthesis of the 

neurotransmitter acety1choline. It has however well 

been documented that the ChAT gene generates 

multiple mRNA splice variants. Recently， our laboratory 

has reported the presence of a variant mRNA originated 

by altemative splicing that lacks the coding exons from 

6 to 9. Such a variant codes for a 50 kDa protein was 

termed pChAT because of its dominant expression in 

periphera1 nervous tissues. Our immunohistochemical 

studies using an antiserum raised against pChAT have 

confirmed its preferential localization in peripheral 

cholinergic cells. Here， we first report some 
biochemical properties of pChAT in extracts of the 

dorsal root， which contains only pChAT as shown by 

our preliminary RNA and protein analysis. Knowlegde 

concerning the tissue localization of pChAT， its 

solubi1ity， isoelec凶cpoint， substrate binding order， and 

its behavior in the presence of pChAT antibody， all 

a110wed us to establish a scheme for仕leits puri宣cation

from bovine intestine， using techniques inc1uding 
affinity chromatography. The analysis of our final 

preparation on SDS-PAGE revealed a major band at 

about 50 kDa. Westem-blot demonstrated出atthe 50 

kDa band was immunoreactive for pChAT. The specific 

activity of ChAT in our preparation was 250 

pmo1/min/mg. These resu1ts indicate that pChAT is 

capable of producing acety1choline， having biochemical 

properties different from the 67kDa ChAT. The low 

en勾rmeactivity of pChAT will be discussed in relation 

to functional roles for acety1choline other than a 

neuro仕創lsmi仕er.
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Suppressive Effects of Trihexyphenidyl on 
Methamphetamine-Induced Dopamine 
Release in the Nucleus Accumbens: 
Relevance to Pharmacotherapy 

OKazuaki Shimosato1， Satoru Watanabe1， Shigeo 

Kitayama2 

lDept. Pharmacol.， Kawasaki Med. School， 2Dept. 

Dent. Pharmacol.， Okayama Univ. Grad. Sch. Med. 

Dentist. 

Methamphetamine (l¥仏P)and cocaine， widely abused 

throughout the world， cause severe medical and social 

problems. Our previous study found that a muscarinic 

cholinergic receptor antagonist廿ihexyphenidylσHP)

specifically suppressed rewarding properties of MAP 

but not of cocaine， as assessed by conditioned place 

preference in mice. The present study examined using 

in vivo microdialysis whether THP would influence the 

extracellular dopamine (DA) levels in the nuc1eus 

accumbens and striatum of mice injected with MAP， as 
compared to scopolamine (SCP) and cocaine. In 

addition， locomotor activity was simultaneously 
measured during microdialysis. In vivo microdialysis 

experiments revealed that MAP (1 mg/kg) increased 

DA levels during 0-60 min after injection up to 600% in 

the NAc and 380% in the striatum as compared to the 

basal level. These increases were retarded by the 

treatment with 5 mg/kg THP to 280% in the NAc and 

200% in出es凶atum.However， SCP (3 mg/kg) had no 

effect on increases in the ex仕acellularDA 1巴velsin both 

the two regions after MAP injection. Cocaine (10 

mg/kg) increased DA levels during the initia1 hour to 

250% in the NAc and 200% in the striatum as compared 

to the basal level. These increases were una妊'ectedby 

either treatment with THP or SCP. On the contrary， 

both THP and SCP enhanced the locomotor-stimulant 

action of MAP and cocaine.τ'hese results， together with 
our previous finding， suggest that THP may specifically 

antagonize rewarding properties of MAP through 

suppression of DA release in the mesolimbic area 

without retarding locomotor activity. 

P01圃E幽36

Serotonergic signaling inhibits hyperalgesia 
induced by spinal cord damage 

OHideki Horiuchi， Tadanori Ogata， Tadao Morino， 

Haruyasu Yamamoto 

Dept.Or仕lop.Surg.，EhimeUniv 

Although dysesthesia is one of the serious problems in 

the patients with spinal cord injury， most of them are 

often refractory to conventional treatments. The 

intrathecal injection of metergoline， a non-selective 5-
HT antagonist， induced thermal-hyperalgesia in the ratl 

s hind paw indicating that serotonergic signaling 

regulates the PAlin sensation in physiological conditions. 

We established a rat thoracic spinal cord mild. 

compression model泊thisstudy that revealed therma1 

hyperalgesia in the hind paw.τ'he thoracic spinal cord 

was compressed gently by a 20 g weight for 20 minutes 

(mild-compression model). The withdrawal Iatency of 

the heating stimulationωbilateral hind-Iimb paw was 

monitored using HargreavesユPlantartest apparatus. In 

this model， heat-hyperaIgesia was observed for one 

week after the injury. In histological examination， 

inflammatory responses inc1uding microglia 

proliferation were observed in the same period as fue 

hyperalgesic period. IntraperitoneaI application of 

fluvoxamine maleate， a selective serotonin reuptake 

inhibitor， reduced the hyperaIgesia induced by spina1 

cord injury.τ'he inhibitory effect of fluvoxamine maleate 

on thermaI hyperaIgesia was prevented by pretreatment 

with metergoline. These resuIts suggest that the 

change of the serotonergic signal plays important roles 

in hyperaIgesia after the spinal cord injury， and the 

application of selective serotonin reuptake inhibitors 

wilI be one of the candidates for new therapeutiC 

me白odsagainst post-spinaI cord injury dysesthesia. 
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Nicotine inhibits ERE binding via MAPK 
cascade in the hippocampus. 

OShozo KITO. Akiko S. SHINGO 

Hyogo Univ. Sch. of Hea1th Sci. 

The present study was undertaken to answer the 

question of why nicotine suppresses neuronal effects of 

estrogen， while signal administration of each sometimes 

shows actions toward the same direction. 

1n the rat hippocampus， intraperitoneal injection of 1 
mg/kg nicotine induced a marked and immediate 

inhibition of ERE-DNA binding. The level of the 

inhibition remained almost unchanged up to 120 min. 

This nicotine-induced inhibition of ERE-DNA binding 

was dose-dependent. To study the mechanism of this 

inhibition， changes in expressionsof B-Raf and heat 

shock protein 90 (hsp90) were examined by western 

blotting. Besides， western blotting experiments with 

use of an Erk1/2 phospho剖 tibodyrevealed activation 

of MAPK cascade following the nicotine injection. 
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Functional interaction between GABAergic 
and DAergic system through the 
corticostriatal pathways 

OMachiko Matsumot01， Hiroko TogashF， Manabu 

Kann02， Satoshi Ohashi1， Ken-ichi Uen01， Mitsuhiro 

Yoshioka1 

1Department of Pharmacology， Hokkaido University 

Graduate School of Medicine， 2Department of 

Rehabilitation Medicine， Hokkaido University Graduate 

School of Medicine 

It is known that the differences in白esensitivity of DA 

neurona1 activity to physica1 s甘essand pharmacological 

manipulations exist between the rat prefrontal cortex 

(PFC) and striatum (STR) (1)ω. Anatomically， the STR 

receives glutamatergic input from the cortex， named 

corticos廿iatalpathways. Recently， we reported仕latthe

PFC regulates DA release in the STR， which is 
mediated via GABAA receptors(3). These findings lead 

us to speculate that the cortical GABAergic system may 

be implicated in the regional differences in DAergic 

neurona1 activity. The present study was undertaken to 

elucidate the possible interaction between GABAergic 

and DAergic system by exposure to psychological 

stress， in focusing on the corticostriatal pathways， by 

use of in vivo microdialysis. DA levels in the PFC were 
enhanced by conditioned fear stress (CFS)， which is 

proposed to induce the anxiety based on fe訂 memories.

Striatal DA levels did not exert any changes by 

exposure to the CFS. Extracellular levels of GABA in 

the PFC increased， but glutamate did not change by the 

CFS. An unconditioned anxiogenic stimuli using 

elevated plus maze task did not affect白eGABA levels 

in the PFC. Striatal DA and glutamate levels increased 

by exposure to elevated plus maze. These findings 

suggest仕1atthe cortical GABAergic system functionally 

regulates the STR DA release through the 

corticostriatal pathways. 1n other word， GABAergic 

system may play a key role in仕1eregional differences of 

DAergic neuronal activity. 

(1) Broderick P.A.and Piercey M.F. (1998)J. Neural 

Transm.l05:749・767(2)FeenstraM.G.et a1.(1998)]. 

Neurochem.70:1104-1113(3) Matsumoto M.et 

a1.(2002)Jap却].Phm泊 acol.88，Supp1.I，190p 
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Effect of Different Species of Aluminum on 
Glutamate凶 InducedOverexpression of 
PLC-O 1 Protein Level in Primary Cultured 
Rat Cortical Neurons 

o Sadaki Fujimoto1， Kentaro Nishida1， Shun 
Shimohama2， Kazuki Nagasawa1 

lDept. Environ. Biochem.， Kyoto Pharm. Univ.， 2Dept. 

Neurol. Grad. Sch. Med.， Kyoto Univ. 

[Purpose] Aluminum (Al) is reported to induce 

oxidative stress in the brain and to have the potential to 

contribute to Alzheimer's disease (AD). On the other 

hand， we have previously showed the abnormal 

accumulation of PLC-O 1， which is thought to be a 

stress responsive protein， in the AD brain. However， 

correlation of the accumulation of Al and PLC-δ1 to 

neurodegenerative disorder is not c1arified yet. 

Fur仕lermore，it is unclear whether or not the di島町nce

betweenぬeAl species，出atis， Al ci廿atewhich is the 

predominant species in仕lebrain， and Al chloride which 
is the ionic species， has different effect on the glutamate 

(Glu)・inducedalteration of PLC-O 1 protein level. In this 

study， we evaluated the effect of Al citrate and Al 

chloride on Glu-induced a1teration of PLC-O 1 

expression in primary cultured rat co吋ca1neurons. 

[Materials & Methods] Rat cortical neurons were 

cu1tured in B-27 supplement凶containingEMEM 

medium.百lecultured cells were confirmed to be pure 

neurons by immunohistochemistry and expression 

pattem of PLC iso勾mes.The neurons were pre仕eated

with Al citrate or Al chloride for 4 days， and仕eatedwi仕1

Glu in Mg2+-free 1ρcke's solution. Mter culturing for 24 
hr， the protein levels of PI心 O1 and the other iso勾rmes

were determined by Westem blot 

[Results & Discussion]τ'he PLC-o 1 protein level was 

increased by the treatrnent with Glu dos争dependently.

This elevation of PLC-o 1 protein level was suppressed 

to the control level by the pretreatment of Al citrate. 

These results suggest that Al citrate has suppressive 

e妊'ecton the Glu-induced overexpression of PLC-d1 

protein. Now， we are investigating the effect of 
difference in the species of Al on the PLC-o 1 protein 

level in Glu-stimulated response. 

P01・E圃40

5H丁目1and 5HT-3 serotonin receptor 
subtypes regulate pain sensation in the 
spinal cord level: Normal and hyperalgesic 
animal model 

。TadanoriOgata， Hideki Horiuchi， Tadao Morino， 
Haruyasu Yamamoto 

Dept. Orthopaedic Surg. Ehime Univ. School of Med. 

1 Serotonergic receptor function for pain.北hreshold

ag正必IIns銑theat stimulat首ionwas tested in rat hind paw. We 

used two animal models; normal and hyperalgesic 

model after spinal cord injury. Twenty minutesl 

compression by 20g-weight in 11th thoracic vertebral 

level spinal cord induced heat-hyperalgesia. The 

withdrawal latency of the heating stimulation was 

measured using HargreavesユPlantar鈴stapparatus at 1 

hr after the intrathecal injection of 5HT receptor 

agonists or antagonists. In the normal rat， selective 

5HT-1 and 5HT-3 receptor antagonists reduced the 

withdrawa1 latency. On the other hand， 5H下2receptor 
antagonist showed no effect. In fue spinal cord injury 

model， the withdrawal latency was significant1y lower 
fuan that in the normal rat. Intrathecal adminis仕'ationof 

selective 5H下1and 5H下3receptor agonists completely 

diminished the spinal cord injury-induced hyperalgesia， 

while 5H下2receptor agonist showed no effect. When 

endogenous 5HT level was elevated by the addition of 

selective serotonin reuptake inhibitor (SSRI)， the spinal 

cord injury-induced hyperalgesia was diminished. 

Selective 5HT-1 and 5HT-3 receptor antagonists 

counteract the effect of SSRI on the hyperalgesia. These 

results suggest that serotonin inhibits pain sensation in 

spinal cord level via 5HT-1 and 5HT・3，not 5HT-2， 

receptor sub勿pes.
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Stimulation of phospholipase A2 activity by 
anandamide in PC12 cells 

o Akiyoshi Someya， Syunji Horie， Toshihiko 
Murayama 

Lab. Chem. Pharmacol.， Grad. Sch. Pharm. Sci.， Chiba 

Univ. 

Anandamide (arachidonylethanolamine) is an 

endogenous ligand for cannabinoid receptors， and 

recent study revealed that it is also an endogenous 

ligand for vanil10id receptor subtype 1れTR1). In the 

present study， we investigated the effects of 
anandamide and capsaicin on arachidonic acid (AA) 

release in PC12 cells， rat pheochromocytoma cellline. 

百leaddition of anandamide or capsaicin stimulated AA 

release in a concentration-dependent and in an 

extracel1ular CaC12-independent manner. The effects 

were not inhibited byω抑留epine，an antagonist ofVR1， 

and WIN55，212-2， a potent agonist of cannabinoid 

receptors， did not stimulate AA release. Anandamide 

shifted出econcen仕ation-responsecurve of mastoparan， 

which is a wasp venom toxin and stimulates cytosolic 

phospholipase A2 (PLA2) activity in PC12 cells， to the 

left. Bromophenacyl bromide， a nonselective inhibitor 

of PLA2， inhibited AA release stimulated by 

anandamide. The effects of anandamide and capsaicin 

were not washed out， because AA release in PC12 cells 

treated with anandamide or capsaicin for 30 min and 

then washed， was much higher compared wi出 thatin 

the control cells. Anandamide also stimulated 

prostaglandin F2αformation. These results suggest 

伽 tanandamide and capsaicin stimulated PLA2 activity 

in VRl-and cannabinoid receptor-independent 

pathway(s) in PC12 cells. Further studies concerτling 

the subtypes of PLA2 and the biochemical 

mechanism(s) involved in the activation of PLA2 by 

anandamide in PC12 cells are currentLyin progress in 

our laboratory. 
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Behavioral and neurochemical changes by 
repetitive transcranial magnetic stimulation: 
focused on anxiolytic properties during 
exposure to the elevated plus-maze test 

OManabu Kanno1， Machiko Matsumot02， Hiroko 

Togashi2， Mitsuhiro Yoshioka2， Yukio Mano1 

lDept. Rehabi1itation Med. Grad. Sch. Med.， Hokkaido 

Univ.， 2Dept. Pharmacol. Grad. Sch. Med.， Hokkaido 

Univ. 

Transcranial magnetic stimulation (TMS) is a 

procedure in which regional electrical activity in the 

brain is influenced by a pulsed magnetic field. The 

rapidly changed magnetic field produces electrical 

currents， thereby activating neurons. Repetitive TMS 

(rTMS) treatment is reported to transiently cause the 

functional changes of cortical region. Recently， aitention 

was focused on the clinical availability of rTMS in view 

towards antidepressant and anxiolytic e佐cts.

The present study was undertaken to elucidate the 

effects of rTMS treatment on behavioral and 

neurochemical changes during exposure to the elevated 

plus-maze (plus-maze) test in focusing on anxiety. 

Extracellular levels of dopamine (DA) and serotonin (5-

H刀 inthe prefrontal cortex (PFC) were determined 

using in vivo microdialysis. Each rat received rTMS 

treatment consisting of 125 stimuli from 5 trains at a 

rate of 25 Hz for 1 s and the 2 min廿'aininterval per day. 

Three-days series of rTMS treatment (chronic rTMS 

trea加 ent)caused significant increases in both number 

of entries into the open arms and time spent on the 

open arms， compared with non-treated and sham-
treated rats. However， these behavioral changes were 

not observed in one-day series of rTMS treatment 

(acute rTMS treatment). Chronic rTMS treatment 

suppressed仕leenhancement of 5-HT levels produced 

by exposure to the plus-maze test， whereas elicited DA 

levels were not influenced by chronic rTMS仕eatment.

These data suggest白atchronic rTMS trea伽lentto社le

frontal brain region has anxiolytic effects， which are 

related to the serotonergic neuronal system in the PFC. 

In other words， chronic rTMS甘ea伽lentsuppresses社le

serotonergic function and consequently may exert 

anxiolytic effects. 
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The mutation of two amino acid residues of 
tyrosine hydroxylase dramatically enhances 
the ability of neuroendocrine AtT-20 cells to 
synthesize L-DOPA 

OAkira NakashimaI， Yoko S KanekoI， Keiji MorP， 

Kentaro Fujiwara2， Toshimitsu TsuguI， Takahiro 

SuzukP， Toshiharu Nagatsu3， Akira 0匂1

lDept. of Physiology， Sch. Med.， Fujita Hea1th Univ.， 

2Dept. of Internal Medicine， Sch. Med.， Fujita Hea1th 

Univ.， 3Div. of Molecular Genetics， Inst. for Compr. 

Med. Sci.， Fujita Health Univ. 

The sequence Arg37市 g認 oftyrosine hydroxylaseσH) 

plays a significant role in the feedback inhibition of the 

catecholamine products inc1uding dopamine (DA). To 

c1arify how deeply the sequence Arg37_Arg38 and the 

phosphorylated Se!"'o of human TH type 1 (hTH1) are 

involved in the regulation of this feedback inhibition in 

mammalian cells， we produced the following mutants: 
RR-GG， Arg37_Arg38 replaced by Gly37_Gly38; RR-EE， 

Arg37_Arg38 by Glu37-Glu38; S40D， Ser40 by ASp40; and 

S40A， Se!"'o by Ala40. The inhibitory effect of DA for the 
RR-EE was smaller degree than that for the 

phosphorylation-mimicking S40D on the catalytic 

activity. AtT-20 neuroendocrine cells were earlier shown 

to be capable of ful1y converting L-DOPA into DA， 

whereby the catalytic activity of TH would be expected 

to be inhibited by the end product DA accumulating in 

the cells. The level of DA accumulation in the cells 

transfected wi血wild-typeand mutated hTHl genes was 

in the order: RR-EE > S40D > S40A = RR-GG > wild-
type， which was in accordance with the observations on 

the catalytic activity. These results suggest that the 

sequence Arg37_Arg38 of hTH1 is a more potent 

determinant of the efficient production of DA in 

mammalian cells than is the phosphorylated Ser40-

hTH1. Several studies indicate that the direct virus 

vector-mediated delivery of仕ansgenesof the enzymes 

involved in catecholamine synthesis in vivo may be 

available for gene therapy of Parkinson's disease. It is 

suggested that the transduction with RR-EE would be 

one of the useful methods for the gene therapy. 

P01・E・44

The Expression of GTP Cyclohydrolase 1 
mRNA in Murine Locus Coeruleus Is 
Enhanced by Peripheral Administration of 
Lipopolysaccharide 

OYoko S. KanekoI， Keiji MorP， Akira Nakashima1， 

Ikuko Nagatsu2， Akira Ota1 

lDept. of Physiology， Sch. Med.， Fujita Hea1th Univ.， 

2Dept. of Anatomy， Sch. Med.， Fujita Health Univ. 

GTP cyc1ohydrolase 1 (GCH) is the first and rate-

limiting enzyme for the de novo biosynthesis of 
tetrahydrobiopterin (BH4)， which is the cofactor for 

ザrosinehydro勾laseσH).As we previously reported， 

peripherally-administered lipopolysaccharide (LPS) can 

modulate BH4 production by upregulating GCH protein 

expression in thelocus coeruleus (LC) in the mouse 

brain. The increased supply of BH4 in the LC leads to 

increased TH activity without affecting the level of TH 

protein expression， resu1ting in an increase in 

norepinephrine (NE) turnover at the site.羽Tenext 

studied to address whether the increase in GCH protein 

is dependent on the de novo synthesis of GCH in the 

LC. 

After a 5 or 500μg of LPS i.p. i吋ectionωC3HjHeN

mice (♂， 8W)， the mRNA expression of GCH in the LC 

was examined. The expression level increased within 2 

hrs， and reached to maximum level at 4 hrs after the 

LPS injection. However， the mRNA expression level of 
6・pyruvoyl・tetrahydropterinsynthase (PTPS) or 

sepiapterin reductase (SR)， bo血 ofwhich are involved 

successively after GCH in BH4 biosynthesis， were not 

affected by白eLPS injection. These results suggest that 

GCH upregulation alone is enough to modulate BH4 

production in the L<二Inaddition， the mRNA level ofTH 

was also not affected by the LPS injection. Taken 

もogether，the data indicate that GCH plays a crucial role 

in regulating NE biosxnthesis by a pathway which is 

triggered by LPS i.p. injection. 
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The effect of ophiobolin A， a novel 
calmodulin antagonist， on neurotransmitter 
release from rat cerebellar granule cells 
and PC12 cells 

o Kosuke Ando1， Yoshihisa Kudo1， Masami 
Takahashi2.3 

lTokyo University of Pharmacy and Life Science， 
Hachioji， Tokyo， Japan， 2Department of Biochemistry， 

Kitasato University School of Medicine， Kanagawa， 

Japan， 3CREST/JST 

Neurotransmitter is released from synaptic nerve 

terminals by means of an exocytosis of synaptic 

vesicles. Neurotransmitter release is廿iggeredby Ca2+ 

ion and the identi喧cationof Ca2+ sensor protein is quite 

important for the understanding of molecular 

mechanisms of presynaptic function. Synaptotagmin 1， a 

synaptic vesicular protein having C2・domeinsin 

cytoplasmic region， has been suggested to be a good 

candidate for presynaptic Ca2+ sensor. However， 

agreement has not yet been achieved since recent 

accumulating evidences suggest that calmodulin also 

plays important roles in neurotransmitter release 

adrenal chromaffin ceIls. In order to reveal whether 

calmodulin has characteristic of the Ca2+ sensor for 

neuro仕'ansmitterrelease， we studied the effect of novel 

calmodulin antagonist， ophiobolin A， on 

neurotransmitter release from cultured rat cerebellar 

granule cells and clonal rat pheochromocytoma PC12 

cells. Ophiobolin A suppressed releases of dopamine 

and acetylcholine from PC12 cells in concen仕ation-and

time-dependent manners. By the contrast， ophiobolin A 

did not inhibit glutamate release from cultured rat 

cerebellar neurons. These findings suggest that 

calmodulin may play an important role in Ca2+-

dependent neurotransmitter release 企omPC12 cells but 

not from neurons. 
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Effect of peripheral lipopolysaccharide 
administration on dopamine content in 
murine anterior olfactory nucleus 

OKeiji MorF， Yoko S kaneko1， Akira Nakashima1， 

Ken凶 oFujiwara2， Ikuko Nagatsu3， Akira Ota1 

lDepartment of Physiology， Fujita Health University 

School of Medicine， 2Dep訂tmentof Intemal Medicine， 

Fujita Health University Hospital， 3Fujita Health 

Universi句TSchool of Medicine 

N orepinephrine (NE) turnover in the murine locus 

coeruleus (LC) is known to be enhanced by the 

intraperitoneal (i.p.) injection of lipopolysaccharide 

(LPS). Approximately 40% of LC neurons project to仕le

olfactory system. Therefore， we investigated whether 
the endotoxemia caused by an i.p. injection of LPS 

could modulate the catecholamine biosynthesis in the 

olfactory bulb (OB)阻 dthe anterior olfactory nucleus 

(AON). Following i.p. injection of LPS to C3H/HeN 

male mice， slices of OB and AON were removed at 

multiple time points (2， 4， and 6 h) and used as samples 

for analysis. In the AON， the change in出econtents of 
dopamine (DA) and its metabolites 3，ι 
dihydroxyphenylacetic acid was仕ansient.The levels of 

both were highly increased at 4 h after the LPS 

injection. The contents of NE and its metabolites were 

not affected by the LPS i吋ection.百lemRNA expression 

level of the gene encoding tyrosine hydroxylaseσH) 

was not altered by LPS injection， whereas that of the 

gene encoding GTP cyclohydrolase 1 (GCH)， the rate司

limiting enzyme for the biosynthesis of仕lecofactor of 

TH， was enhanced. The mRNA expression levels of the 

genes encoding DA receptor subtypes were transiently 

enhanced by the LPS as well as the level of mRNA 

encoding the α2C-adrenergic receptor subtype. On the 

con仕ary，in the OB， the contents of DA， NE and their 

metabolites were not affected by LPS. However， the 

mRNAs of GCH and DA transporter genes in the OB 

were enhanced by it. Although the AON has been 

considered not to belong to dopaminergic neuron 

system and the origin of the enhanced DA in the AON 

was not fully identified， our report is the first to show an 

elevated DA content occurred in the AON under a 

stressful condition such as LPS-induced endotoxemia. 
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Changes in substance P and its processing 
enzyme activity in rat dorsal root ganglia 
following sciatic nerve ligation 

ORyoko Nakajima1， Ken Tsuchida1， Toshiyuki 

Chikuma2， Takeshi Kato1 

lGrad. Sch. Int. Sci.， Yokohama City Univ.， 2Dept. 

Hygien. Chem.， Showa Pharmaceut. Univ. 

Substance P (SP)， a neuropeptides， which is present in 

証fferent自bersprojecting to dorsal hom. SP is known as 

a peptide transmitter closely associated with nociceptive 

stimulus. It has been reported that various peripheral 

nerve injuries alter SP-immunoreactivity level in rat 

dorsal root ganglia (DRG). The biosynthesis of SP is 

regulated by their processing enzymes， 
carboxypeptidase E (CPE) and peptidylglyCIneα-

amidating monooxygenase (PAM). The aim of this 

study is to clarify the relation between SP and its 

processing enzymes following rat sciatic nerve ligation. 

After complete ligation of the nerves， we measured 

preprotachykinin (PPT) mRNA level， SP-
immunoreactivity level， and the enzyme activity of CPE 

and PAM in rat DRG.τnere was no significant change 

in PPT mRNA level and the processing en勾rmeactivi勿

between injured and control animals. SP-

immunoreactivity in the DRGs decreased in the injured 

animals compared with the sham-operated and intact 

control animals. We are plannning to investigate the 

peptide level and its processing enzyme activity using a 

different model of nerve injury. 

P01-E聞48

Prenatal and lactational exposure of 
Bisphenol A to mice effects on 
monoammerglc neurons 

。ToyokoHiroi， Kazushi Okada， Takashi Yoneda， 
Yoshihiko Funae 

Dept. Chem. Biol. Osaka City Univ. Grad. Med. Sch. 

Bisphenol A (BPA) is commonly ingested by humans， 

being released by polycarbonate plastics， the lining of 
food cans， and denta1 sealants. BPA has an es仕ogenic
activi句Tin vitro and in vivo though the affinity of BPA for 

es仕ogenreceptors is very low compared with白紙of17 

F鍋estradiol，and is suspected to be one of endocrine 

disrupting chemicals (EDCs). Some ECDs such as 

polychlorin'ated biphenyls (PCBs) are reported to 

influence not only on endocrine systems but also on 

central nervous systems. In this study， we focused on 

仕leeffect of BPA on cen仕alnervous systems. We宜rst

investigated the effects of prenatal and lactational 

exposureof BPA to ddy mice on monoaminergic 

neurons. BPA was treated with foods to dams during 

pregnancy and lactationa1 periods. A丘町 theweaming， 

whole brains were removed from offsprings， which 

were bom and lactated企omthese dams.τne levels of 

monoamine neurotransmitter such as dopamine， 
norepinephrine and serotonin were measured using 

HPLC-ECD. The mRNA levels of proteins such as 

dopamine receptors and tyrosine hydroxylase were 

measured using quantitative R下PCRanalysis. BPA-

仕eatmentdecreased significantly the level of dopamine 

in all females offsprings. However， the mRNA level of 

tyrosine hydroxylase was not decreased， rather 

increased. Furthermore， we used rat 

pheochromocytoma PC12 cells， which respond to NGF 
and synthesize dopamine and norepinephrine， in vitro 

study. The level of dopamine in PC12 cells was 

decreased dos争dependentIyby BPA-廿eatment.
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Functional abnormalities of the brain 
serotonergic system in PACAP-deficient 
mlce 

ONorihito ShintanP， Kazuhiro Tanaka1， Chihiro 

Kawaguchi1， Hitoshi Hashimoto1， Toshio Matsuda2， 

Akemichi saba1，3 

lDept. Mol. Neuropharmacol. Grad. Sch. Pharm. Sci.， 

Osaka Univ.， 2Dept. Med. Pharmacol. Grad. Sch. 

Pharm. Sci.， Osaka Univ.， 3Dept. Mol. Pharmacol. 

Grad. Sch. Med.， Osaka Univ. 

Neuropeptide pituitary adenylate cyc1ase-activating 

polypeptide (PACAP) has been conserved remarkably 

during evolution and is widely expressed in the 

mammalian brain. Recent1y we have generated PACAP-
deficient mice (P ACAp.fーmice)exhibiting hyperactive 

and explosive jumping behaviors in an open field， 

increased exploration and reduced anxiety in the 

elevated plus maze， and decreased serotonin (5-HT) 

加rnoverin the brain. 

To examine the changes in brain 5-HT function in 

PACAP-/' mice， the hypothermic effect of the 5-HTIA 

receptor agonistふOH-DPAT，and the behavioral effects 

of a selective 5-HT reuptake inhibitor (SSRl) fluoxetine 

were examined. In wild-type mice， 8-0H-DPAT (0.5 

mg/kg， s.c.) significantly lowered rectal temperature， 

while it had only a small e立'ectin P ACAP-/' mice. In 

PACAP'/一mice，2.5-10 mg/kg fluoxetine effectively 

suppressed the hyperactivity and abnormal jumping 

behavior. Similarly， the administration of a 5-HT 
precursor， 5-hydroxytryptophan (5-HTP) significantly 
reduced the jumping behavior of mutants. 

τbese results demons廿ate仕latPACAP is required for 

maintaining normal 5-HTergic functions， and suggest 
the involvement of 5・HTergicdysfunctions in 

phenotypic changes of PACAP-/一mice.
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Selective deficit of serotonin1A receptor-
mediated regulation of cortical dopamine 
release in isolated mice 

UToshio Matsuda1， Yukio Agol， Masaki Sakaue2， 

Yutaka Koyama1， Akemichi saba2 

lLab. Med. Pharmacol.， Grad. Sch. Pharm. Sci.， Osaka 

Univ.， 2Lab. Mol. Neuropharmacol.， Grad. Sch. Pharm. 

Sci.， Osaka Univ. 

Social isolation induces aggressive behavior in several 

strains of rats and mice， and serotonin (5-HT) lA 

receptor agonists reduce this aggressive behavior. 

Dopamine (DA)， 5-HT and noradrenalin (NA) are 

considered to be involved in mediating the abnormal 

behavior， and the cortical release of仕lesetransmitters 

is regulated by 5・・HTIAreceptors. Our previous 

microdialysis study using reuptake inhibitors shows 

that isolation-rearing reduces MKC-242-stimulated DA 

release in vivo in the fronta1 cortex， but does not affect 

MKC-242・inducedmodulation of NA and らHTrelease. 

However， the resu1ts in the presence of reuptake 

inhibitors do not always reflect in vivo situation. We 

using a system in the absence of reuptake inhibitors r争

examines the effect of isolation-rearing on the 5-HTIA 

receptor-mediated modulation of DA， 5・HTand NA 

release in the frontal cortex of mice. Male ddY mice 

were either housed in groups of ふ6/cagesor isolated in 

the same size cage for more than 6 weeks before 

experiments. In microdialysis experiments， the probes 
were pe凶lsedwith Ringer' s solution in the absence of 

reuptake inhibitors. The locomotor activity of the 

mouse was measured by Supermex after a 2 h 

habituation period. The isolation did not a狂'ectbasal 

extracellular levels of DA， NA and eトHT.The effect of 
MKC-242 in increasing DA release was less pronounced 

in isolated than in grouped mice， while there was no 
difference in those of the drug on NA and らHTrelease

between bo仕1groups. Amphetamine-induced increases 

in cortical DA release and locomotor activity were 

greater in isolated than in grouped mice.τbese findings 

suggest that isolation-rearing specifically alters 

dopaminergic neurons in the cortex. 
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Estrogen Enhances Depolarization四induced
Glutamate Release through Activation of 
Phosphatidylinositol 3-kinase in Cultured 
Hippocampal Neurons 

ODaisaku Yokomaku1•2, Tadahiro Numakawa1•2.3, 

Yumiko Numakawa1， Naoki Adachi1， Tomoya 

Matsumotol.2， Satoru YamagishP.3， Chika Nishio1， 

T必cahisaTaguchi2， Hiroshi Hatanaka1 

lDept. Protein Biosynthesis， Inst. Protein Research， 

Osaka Univ.， 2Neuronics RG， Special Div. Human Life 

Tech.， AIST， 3Research FeIlowships of the J apan 

Society for the Promotion of Science 

The ovarian steroids， es仕ogenand progesterone， are 

known to influence an organization of structure and 

maturation of synaptic function in brain. The changes in 

synaptic efficacy are thought to be necessary for 

learning and memory. RecentIy， it has been suggested 

that estrogen controls synaptic function in central 

nervous system (CNS). However， it is stiII uncIear how 

estrogen regulates synaptic function in CNS neurons. 

Here， we found that estrogen potentiated presynaptic 

function in cultured hippocampal neurons.百lechronic 

treatment with estradiol (1 or 10 nM) for 24 h 

significantIy increased the high potassium (HK+)ー

induced glutamate release. In contrast， es廿adiolhadno 

e妊'ecton the GABA release evoked by HK+. Not only 

cuItured hippocampal neurons but also cortical， 
amygdala and cerebeIlar neurons responded to 

estradioI. The HK七evokedrelease with or without 

estradiol pretreatment was inhibited by Cd2+ and 

tetanus neurotoxin， suggesting iliat es甘ogenenhanced 

presynaptic function through the up-regulation of 

exocytotic machinery. In addition， it was revealed that 

ilie es仕ogen-potentiatedglutamate release required the 

ac丘四位onof phosphatidyIinositol 3-kinase (PI 3-kinase). 

AIl these results suggested that estrogen reinforces 

excitatory synaptic transmission via potentiated-

glutamate release from presynaptic sites through 

activation of PI 3-kinase in CNS neurons. 

P01・E・52

Brainstemis a possible site of leptin's 
action in the brain 

0Toru Kawagishi， Yasunobu Okuma， Toru Hosoi. 
Jun Tanaka， Yasuyuki Nomura 

Dept. PharmacoI. Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

Leptin is a circulating protein which is ilie product of 

obese gene， it regulates food intake and body weight， 

reported to mediate mainly in the hypothalamus via Ob-

Rb receptor， which activates JAK-STAT pathway. 

AIiliough leptin receptors exist in many regions of ilie 

brain， there have been few in vivo functionaI studies of 

leptin's target site other ilian the hypothalamus. Ob-Rb 

leptin receptor mRNA was expressed in the brainstem 

as weIl as in the hypoilialamus. In仕avenousinjection of 

leptin increased STAT3 phosphorylation not only in the 

hypothaIamus but also in出ebrainstem as assessed by 

Western blotting analysis. Moreover， adminis国首onof 

leptin induced expression of suppressor of cytokine 

signaIing 3 (SOCS3) mRNA， a negative feedback 

regulator of JAK-STAT pathway， in the brainstem as 

weIl as in ilie hypoiliaIamus. Using inlmunohistochemis句T，

we observed phosphorylated STAT3 immunoreactive 

ceIls in the arcuate nucIeus， ven仕omedialhypothalamic 

nucIeus and lateral hypothalamic area of the 

hypothalamus， and nucIeus of the tractus soIitarius， 

dorsal motor nucIeus of the vagus nerve， lateral 

parabrachial subnucIeus and central gray of the 

brainstem of leptin-injected mice. These findings 

represent physiologicaIly functional leptin Ob-Rb 

receptor in the brainstem as weIl as in the 

hypothalamus. ConsequentIy， it is suggested that 

circulating leptin may directly act in the brainstem to 

eIicit autonomic and neuroeildocrine control of food 

intake and energy expenditure. 
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Il，ugmentation of T-type Ca2+-current by 
¥leuropeptide Y in NG108-15 cells 

コMasayoshiOkada， Ayumi Hasegawa， Hiroshi 
-liguchi 

Jiv. Pharmacol. Grad. Sch. Med. Sci.， Niigata Univ. 

f-type Ca2+-channel plays fundamental roles in both 

egulation of excitability of neurons and pacemaking of 

leart cells， because of its channel properties of low-
hreshold activation and fast inacvtivation. However， 
nodulation of下typeCa2七channelis pooly understood. 

>l'europeptide Y (NPY) is one of the most abundant 

!europeptide in the central and peripheral nervous 

:ystem. NPY， indeed， is involved in memory， regulation 

)f food intake， sedation， and works as a co-甘ansmitter
)f sympathetic nerves. NG108-15 cel1 is a hybridoma 

・ellline of neuroblastoma and glioma cells， and 

:ndogenously expressed T-type Ca2+-channel and NPY 

'eceptor. Here we report that NPY (3 x 10 -8 M) 

:ignificantly augmented the amplitude of T-type Ca2+-

:urrent. Neither rise nor decay time course of the 

:urrent was a任'ectedby the NPY treatment. The I-V 

elationship of the NPY仕eatedcel1s was similar to that 

)f control cells. These results suggested that NPY 

reatment increases the availability of the 下旬rpeCa2+-

:hannel without affecting its channel property in 

~G108-15 cel1s. 
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Acid-Sensing lon Channels ASIC1 a and 
ASIC3 Are Leading Acid Sensors 
Expressed in Polymodal Nociceptors 

OShinya Ugawa， Takashi Ueda， Shoichi Shimada 

Dept. Anat. H， Nagoya City Univ. Med. Sch. 

Many painful inflammatory and ischemic conditions are 

accompanied by loca1 tissue acidosis， and extracel1ular 

protons provoke pain by opening cation channels in 

nociceptors. Sensory neurons from mice lacking VR1 

(vanilloid [capsaicin] receptor subtype-1) are severely 

deficient in their responses to acidic stimuli， so it is 

general1y accepted that the VRl channel mediates the 

greater part of the acid-evoked pain. In our 

psychophysical experiments， however， direct infusion of 

acidic solutions (pH 6.0) into human skin caused 

localized pain， which was blocked by amiIoride， an 

inhibitor of ASICs (acid-sensing ion channels)， but not 

by capsazepine， an inhibitor of VRl. AmiIoride itself 

neither blocked capsaicin-evoked localized pain in 

human skin nor inhibited acid-evoked currents in VR1-

expressing Xenopus oocytes. In situ hybridization and 

coimmunoprecipitation studies revealed that ASIC1a， 

ASIC3， and ASIC1a/ ASIC3 complexes were main ASIC 

entities located in small-to-medium-diameter sensory 

neurons， and that most ofVR1-expressing neurons were 

ASIC-positive. ASICs are thus leading acid sensors 

expressed in human nociceptors and essential 

components of VRl叫expressingpolymodal neurons. 
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Transport mechanism of aluminum citrate 
across the blood-brain barrier 

OKazuki Nagasawa1， Shingo Itol， lkumi Tamai2， 

Akira Tsujj3， Sadaki Fujimoto1 

lDept. Environ. Biochem.， Kyoto Pharm. Univ.， 2Fac. 

Pharm. Sci.， Tokyo Univ. Sci.， 3Fac. Pharm. Sci.， 

Kanazawa Univ. 

[Purpose] Because aluminum (Al) accumulated in the 

brain of Alzheimer's diseases， it is thought to play a role 

in etiology of neurodegenerative disorders. It was 

suggested that Al exists as Al citrate in plasma upω 

20%， and in the brain its predominant species is Al 
citrate. Dis仕ibutionof Al citrate into the brain should be 

regulated by the blood-brain barrier (BBB). 

Nevertheless， the detai! transport mechanism of Al 

citrate at BBB is not c1arified yet， although it was 

speculated that a specific transport system， involving 
monocarboxylate廿anspo此er(MC1) 1， might mediate 
Al citrate transport at BBB. In this study， we 

investigated whether a transport system handled the 

permeation of Al citrate at BBB using rat BBB model 

cel1line， RBECl. [Materia1s & Methods] Expression of 
mRNA for MCT isoforms was evaluated by RT-PCR 

method. In uptake study， cells were incubated wi白 M

ci仕ateor AlCh in HBSS for the indicated times at 0 or 

37 "C， and the reaction was terminated by adding ice-
cold PBS. The cellular Al concentration was determined 

using ICP・MS.[Results & Discussion] mRNA for 

MCT1， 2 and 4 was detected in RBEC1. AICb， AJ3+， 

uptake is concentration-， but not temperature-， 

dependent， indicating involvement of nonspecific 

diffusion manner. On出eother hand， Al citrate uptake 

could not observed under physiologica1 condition， but in 

ATP-depleted RBEC1， there was apparent uptake of Al 

citrate at 37 "C. There was no difference in Al ci廿ate

uptake between in the presence and absence of H+-

gradient. These findings suggest that Al ci仕atewas not 

taken up into RBEC1 under physiological condition 

because it was actively eff1uxed from the cel1s， and MCT 

isoforms did not involved in its transport. 

P01・E・56

Autocrine/paracrine regulation of voltage-
dependent calcium channels in adrenal 
chromaffin cells 

。ToshioOhta， Takahiko 1匂i，Shigeo Ito 
Lab. Pharmaco1.， Grad. Sch. Vet. Med.， Hokkaido Univ. 

To assess autocrine/paracrinic regulation on voltage-

dependent Ca2+ channels (VDCC) in chromaffin cells， 

effects of vesicular contents on VDCC were studied 

using a whole-cell patch c1amp technique. A 

depolarizing pulse to 0 m V (test pulse) from a holding 

potential of -80 m V evoked inward calcium (ICa) and 

barium currents (IBa) in the p陀 senceof Ca2+加 dBa2七
respectively. Stopping the f10w of白eextemal solution 

(f1ow-stop) decreased the amplitude of IBa but not ICa， 

which was recovered by r仔superfusion.Application of a 

large depolarizing pulse to +100 mV (prepulse) prior to 

a test pulse increased amplitudes of IBa to the same 

extent regardless of supe巾 sionor f1ow-stop. Extemal 

Ba2+ produced a long-lasting increase of oxidative 

currents due to catecholamine， which were significantly 
increased by f1ow-stop， indicating accumulation of 
vesicular contents around the cell. Exogenous 

application of vesicular contents [noradrenaline (NA) ， 

adrenaline， ATP， methionin争enkephalin(Met-enk)加 d

proton] decreased IBa in a dose-dependent manner. 

Application of a prepulse greatly relieved IBa inhibition 

by met-enk， but had a little effect on that by others. 

Phentolamine and suramin decreased IBa inhibition 

induced by f1ow-stop. Inむacellularapplication of GDP sS 

and pretreatment with pertussis toxin (PTX) 

significantly decreased IBa inhibition induced by f1ow-

stop， NA and ATP， but not proton. Flow-stop， NA， ATP 

and proton inhibited N-type and L-type VDCC tothe 

sameextent.τbese results suggest白atthe inhibition of 

VDCC by f1ow-stop is mediated by an accumulation of 

vesicular contents released by Ba2+ around the cell in 

the presence of extemal Ba2+. Catecholamines and ATP 

may be involved in the VDCC inhibition by f10w幽stop

through activation of α-adrenoceptor and P2-

purinoceptor associated with PTX-sensitive G-proteins， 

respectively. VDCC in porcine adrenal chroma血ncel1s 

seem to be regulated by a negative feedback 

mechanism in an autocrine/paracrine fashion. 
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Effect of Central or Peripheral IL-1βon 
Hydroxyl Radical and Nitric Oxide 
Productions in the Medial Prefrontal Cortex 
in Conscious Rats 

OYuta Ishizuka1， Yasushi Ishida1， Hiroshi Kannan2 

lDepartment of Psychia句T，Miyazaki Medical CoIlege， 

2Department of Physiology， Miyazaki Medica1 ColIege 

We examined whether peripheral or central 

administration of interIeukin-l s (II.r 1 s ) might change 
levels ofni凶coxide(NO) and hydro勾1radical (OH) in 

the medial prefrontal cortex (mPFC) in conscious rats. 

ExtraceIIular levels of NO metaboIites (NOx') were 

measured by an NO detector and high-performance 

liquid chromatography (HPLC). ExtraceIlular levels of 

2ふdihydroxybenzoicacid (2，3-DHBA)， as a marker of 

OH production， were also determined using an inert 

microdialysis technique and an INERT-HPLC system. 

Peripheral administration of IL-l s significantly 
increased NOx' levels but not 2，3-DHBA levels in the 
mPFC. In con仕ast，cen仕aladminis仕ationof II.r 1 s into 
the mPFC resulted in dose-dependent increases in 

levels ofbo出 NOx-and 2，3-DHBAτ'he present results 
show a different response in 合間radicalproductions in 

the mPFC between peripheral and central 

administration of II.r 1 s .百lIs:finding should be useful 
for our understanding of the response of企eeradicals 

such as NO and OH in the mPFC after central and 

peripheral adminis仕ationof II.r 1 s . 
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Disturbance of thyroid hormone胴dependent
synapse formation in cultured rat cortical 
neurons by environmental chemicals 

ORitsuko Hosoda1•3, Midori Kato-NegishP， Kenji 

Nakayama2， Kazuyo Muramotol， Masahiro 

Kawahara1久 YoichiroKuroda1•3 

lDept. Mol. Cell. Neurobiol.， TMIN， 2Dept. Clin. 

Pathol.， Hokkaido Inst. Public Hea1th， 3CREST， JST 

Thyroid hormones (THs) affect the development of 

CNS and the deprivation of THs leads to the severe 

mental retardation such as cretinism in human. 

RecentIy， many synthetic environmenta1 chemicals are 
reported to affect the thyroid system and cause 

profound effects on structures and functions of the 

developing brain. We have previously estab!ished an 

assay systemωinvestigate the synapse formation in rat 

cerebral cortical neurons using a muIti-site ca1cium 

fluorometry. In this system， existence of 1 nM 
thyroxineσ'4) increased the企equencyof synchronous 

osciI1atory changes in in仕aceIlularcalcium levels， which 

corresponds to the number of synapses formed. We 

applied misceIlaneous chemicals to this system along 

with 1 nM T4 and their effects on synapse formation 

were investigated by observing the frequency of 

synchronous osciIIatory changes in intraceIlular calcium 

levels. Among various chenlIca1s tested， we found that 
several pesticides and endocrine disrupting chemicals 

inhibited T4-induced synapse formation.τ'his work was 

supported by CREST， Japan Science and Technology 

Co叩oration.
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induced by the long term treatment of 
typical and atypical antipsychotics 
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Dept. ofNeuropsychia廿y，Sapporo Medical University 

Neurotoxic effects of antipsychotic drugs have been 

demonstrated in relation to the production of 

extrapyramidal side effects (EPS) including tardive 

dyskinesia (TD) that may be irreversible in a large 

number of patients.τ'he ha1operidol induced apoptotic 

cell death mediated by reactive oxygen species (ROS) ， 

mitogen-activated protein kinases p38 and c-jun-NH2-

termina1 protein kinase σNK) was reported in cultured 

neuron. In the present study， we examined the effects of 
long-term treatment of several kinds of antipsychotic 

drugs on the neuronal survival in rat cortical cell 

culture. Primary neurons dissociated from embrionic 

17-19 rats and maintained in DMEM supplemented B27 

medium. The neurons were exposed for 3-6 days to 

each drugs， then the levels of neuronal toxicity was 
analyzed using phase contrast photomicroscopy and 

evaluated by白eMTT colorimetric assay， displayed the 

viable neurons. We also examined the apoptotic injury 

by the DNA fragmentation assay. Chronic exposure of 

haloperidol induced time and dose-dependent neuronal 

toxicity in cortical neurons. Haloperidol caused 

neuronal toxicity most potent1y in the tested typical and 

atypical antipsychotic drugs. There is c1inical evidence 

that antipsychotics currenty in development inc1uding 

serotonin-dopamine antagonist (SDA) cause few EPS. 

SDAs showed neurotoxic effect in higher doses than 

that of haloperidol. The lower potential of neuronal 

toxicity may relate to the low risk of EPS in psychotic 

patients. However， the neuronal cell injurγprofile of the 

drugs were not evaluated well， our findings indicate that 
the long-term treatment induced neuronal toxicity of 

antipsychotic drugs revealed at least part of the 

characteristic potentials and kinds of action contribute 

to its c1inical appearances. 

P01-E同60(MS4・7)

Short-term memory impairment in juvenile 
stroke-prone spontaneously hypertensive 
rats， an animal model of attention-
deficiVhyperactivity disorder， is improved by 
cholinergic intervention. 

o Hiroko TogashF， Ken-ichi Ueno1， Machiko 
Matsumoto1， Hideya Sait02， Mitsuhiro Yoshioka1 

lDepartment of Pharmacology， Hokkaido University 

Graduate School of Medicine， 2Department Basic 

Science Japan Red Cross Hokkaido College Nursing 

The present study was intended to elucidate a crucial 

role of cholinergic systems on short-term memory 

impairment based on attention-deficit in juvenile strok争

prone spontaneously hypertensive rats (SHRSP)， an 

animal model of attention-deficit/hyperactivity disorder 

(ADHD)1l. Short-term memory was assessed by 

spontaneous a1ternation behavior in a Y-maze task. 

Juvenile male SHRSP exhibited an impairment of 

spontaneous alternation performance and a significant 

increase in total arm entries in a Y引laze，as compared 
with the genetic con仕01Wistar-Kyoto rats. (・)-Nicotine

(0.1-1 mg/kg， SC) dose-dependently improved the 

lowered spontaneous alternation performance but not 

the increase total arm entries in SHRSP. Nicotine (1 

mg/kg， s.c.)-induced improvement was significant1y 

abolished by the cen仕allyacting nicotinic acetylcholine 

recepωr (nAChR) antagonist mecamylamine (1 mg/kg， 

i.p.)， but not by periphera11y acting hexamethonium (5 
mg/kg， i.p.).官leα4s 2 nAChR antagonist dihydr町 7
・erythroidine(3-10 mg/kg， i.p.)， dose-dependent1y 

counteracted nicotine-induced improvement of 

spontaneous alternation in SHRSP. Nefiracetam (3-30 

mg/kg， i.pふapyrrolidone-type noo廿opicdrug， which 

modulates cholinergic transmittion， also ameliorated 
the impaired spontaneous alternation. These findings 

provide evidence that the cholinergic mechanism is 

responsible for short-term memory deficit of SHRSP. It 

is also suggested出atnefiracetam仕eatmentmay be a 

new strategy as a non-psychostimulant therapy for 

improving attentional dysfunction in ADHD. 1) Ueno， K. 

et al.: Behavioral and pharmacological relevance of 

stroke-prone spontaneously hypertensive rats as an 

animal model of a developmental disorder. Behavioral 

Pharmacol. 2002，13:1-13. 
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Eeffect of valproate on agonist-induced 
intracellular calcium mobilization in human 
platelets 

。TatsuyukiAkimoto， Katsuzi Suzuki， Yuki Sasaki， 
Ichiro Kusumi， Tukasa Koyama 

Dept. Psychia同T.Grad. Sch. Med.， Hokkaido Univ 

Serotonin (5-HT)ーorthrombin (Thr)-induced calcium 

(Ca) mobilization in human platelets has been shown to 

be enhanced in patients wi白 bipolardisorder. We have 

reported that in bipolar disorders， responderωmood 
stabilizers such as lithium and valproate (VPA) 

exhibited a signi五canthigher Ca response to 5凶HTthan

nonresponder， suggesting the possibility that the 

mechanism of enhanced Ca response may be associated 

with that of action of lithium or VP A 

We examined the effect of VPA on 5-HT-or Thr-

induced intracellular Ca increase in the platelets with 

normal subjects， using calmodulin (CaM) antagonist W-
7， myosin light chain kinase inhibitor ML-9， protein 

kinase C (PKC) inhibitor staurosporine and 

bisindolylmaleimide II (BIS)， PKC activator phorbol 12-

myristate 13-acetate (PMA). lntracellular Ca 

concentrations were determined by a Hitachi F-2000 

fluorometer， after fluorescent Ca indicator fura-2 was 

loaded to adjusted platelets. 

Pre甘eatmentwi出VPA alone for 30 min at therapeutic 

relevant concentration (5か100μg/ml)inhibited both 10 

μM 5-HT-induced or 50 U/l Thr-induced Ca response 

in a concen廿ation-dependentmanner. This inhibitory 

action ofVPA on the らHT-inducedCa response was not 

influenced by the pretreatment with CaM antagonists 

(30μM W-7， 30μM ML-9)， but reduced by the 

pretreatment with PKC inhibitors (10 nM 

staurosporine， 10 nM BIS). Furthermore， the 

pre仕eatmentwith PKC activator (1nM PMA) reversed 

the inhibited Ca response by therapeutic relevant 

concentration (50-100μg/ml) of VPA These findings 

suggest the possibility that the mechanism of action of 

VPA may be associated with PKC system rather than 

CaM system， and related to the “buffering" effect on 

PKCsystem. 
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Dissociative role of GABAs and GHB 
receptors in γ-butyrolactone induced 
absence epilepsy of developing rat brain 

OMasayuki Tanaka1， Noboru Takizawa1， Kazuhiro 

Mawatari2， Satoru Kato1 

lDept. Mol. Neurobiol， Grad. Sch. Med， Kanazawa 

Univ.， 2Dept.Lab.Sci.，Fac.Med.，Kanazawa Univ. 

Absence epilepsy is the age dependent childhood 

epilepsy白紙hasa unique arrest and staring seizure in 

behavior and has spike and wave discharges (SWDs) in 

electroencephalography (EEG). r -Aminobutyric acid B 
(GABAB) receptors in reticular thalamic cells play an 

important role in generating SWDs in the 

thalamocortical circuit. A late long-lasting IPSP induced 

by GABAB produces a low threshold ca1cium channel 

potential and activates a recurrent firing of 

thalamocortical cells. y -Butyrolactone (GBL)， a GABAB 

receptor agonist， produces an abnormal seizure-like 
absence epilepsy and an increase of activator protein 1 

(AP-1) DNA binding activity in the出alamusof adu1t 

mouse brain. There is a report that both GABAB and r-
Hydroxybutyric acid (GHB) receptors are involved in 

absence epilepsy and that the GABAB receptor 

expression is seen on postnatal day 3， while the GHB 
receptor expression is seen on postnata1 day 20. In the 

present study， we investigated the role of both GABAB 

and GHB receptors in absence epilepsy，組ontogenyof 

epileptic behavior， EEG， and AP-1 DNA binding activity 

in the GBL-induced absence epilepsy was studied in 

developing rat brain. Absence seizures first appeared on 

postnata1 days ~ト10，while AP-1 activation first appeared 

on postnatal days 30-40. A GABAB receptor antagonist 

specifically inhibited both the absence epilepsy and AP-

1 activation. On the other hand， a GHB receptor 
antagonist only inhibited AP-1 activation but not the 

absence epilepsy. The data strongly indicate that 

GABAB receptors play a primary role in the generation 

of absence epilepsy induced by GBL， whereas the GHB 
receptors play a key role in the activation of AP-1 DNA 

binding activity， which is concerned with the 
maintaining of absence epilepsy. 
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Measurement of metabolic rates for 
glutamate and glutamine in occipito-parietal 
lobes of human brain by norトinvasive2T 
13C-magnetic resonance spectroscopy (13C_ 
MRS) 

。TomoyukiKanamatsu1， Taisuke Otsuki2， Kazuya 
Okamoto3， Hidehiro羽Tatanabe3， Masaaki Umeda3， 

Yasuzo Tsukada1 

lInstitute of Life Science， Soka University， 2Depts. of 

Neurosurgery， Musashi Hospital， National Center of 

N eurology & Psychiatry， 3Toshiba Medical Systems 

Research & Development Center 

We have developed the new technique to measure 

metabolic rates for glutamate and glutamine (Vglu， 

V gln) in human brain and， as a final goal， to know the 

correlation between the changes of Vglu and Vgln and 

neurological disorders using 2T magnetic resonance 

spec仕oscopy.Young and aged volunteers and patients 

with brain disorders were examined by our newly 

developed 13C-MRS system that has features of a high 

SNR， a clear separation of 13C chemical compounds and 

a better localization (1H_13C HSQC correlation 

spectroscopy). 13C spectra were obtained from two 

voxels on bilateral occipito-parietallobes of subjects 

after oral admnistration of 99% enriched [P3Cl glucose 

(0.75g/kg body weight in 20% water solution).τnetime 

courses of 13C incorporation into C4-g1utamate and C4-

glutamine were measured by 13C-MRS. There was no 

difference in the values of V glu and V gln between the 

left and right occipito-parietal lobes of young healthy 

volunteers (n=7) and these values were 0.283:1:0.069 

and 0.020土0.005(mean土S.D.;μmole/g/min)， 

respectively. In aged healthyvolunteers (n=4) ， the Vglu 

was 0.250土0.029and the Vgln was 0.015土0.002.τne

Vglu and Vgln of mild dementia patients (n=4) were 

0.254土 0.068and 0.036土0.009，respectively. The Vgln 
of mild dementia was higher than that of aged and 

young volunteers (p < 0.05). In epiIepsy patients with 
cerebral hemiatrophy (n=2)， the Vglu and Vgln on the 

a仕ophiedside were 0.150 and 0.043 (mean) and lower 

and higher出anthose on the normal side in the same 

patient and on both sides of young volunteers， 

respectively. 13C-MRS revealed a decrease in the rate of 

13C incorporation from [P3Cl glucose into glutamate 

and an increase in that into lactate in MElAS patient 

(n=l). 

P01幽E聞64

Sleep胃 promotingsystem triggered by 
prostaglandin D2 is involved in the 
homeostatic control of NREM sleep after 
sleep deprivation. 

o Yoshihiro Urade1.2， Naomi EguchP.2， Yuko 
Kuwahata1.2， Wei-Min Qu1， Zhi-Li Huang1， Osamu 

HayaishF 

lDept. Mol. Behav. Biol.， Osaka Biosci. Inst.， 2CREST， 

JST 

Prostaglandin (PG) D2 is a potent endogenous sleep-

promoting substance in monkeys， rats， and mice. 

Lipocalin-type PGD synthase (PGDS)， which is 

responsible for the biosynthesis of PGD2 in the brain， is 

mainly produced in the leptomeninges of the entire 

brain， while PGD2 receptor (DPR) is predominantly 

localized in the leptomeninges of the basal forebrain. 

PGD2 infused into the subarachnoid space underlying 

the ros仕albasal forebrain increased in the extracel1ular 

adenosine level there and also induced sleep mediated 

by DPR in mice. The PGDz-induced sleep was inhibited 

by an adenosine A2AR receptor (A2AR) antagonist. 

Furthermore， PGD2 infusion significantly stimulated 

neural activities in the ventrolateral preoptic area 

(VLPO)， one of the putative sleep centers， and 

simultaneously suppressed neural activities in the 

tuberomammilIary nucleus σMN)， the histaminergic 

wake-center. Therefore， PGDS， DPR， and AzAR are 

considered to be molecules involved in the sleep-

promoting system凶ggeredby PGD2. 

In this study， to evaluate社leroles of PGDS， DPR， and 

AzAR in sleep homeostasis in vivo， we performed sleep 

deprivation for 6 h and analyzed the recovery sleep by 

using gene-knockout (KO) mice for each gene. The 

circadian rhythm of rapid eye movement (REM) and 

non-REM (NREM) sleep was almost unchanged 

between each KO mice and仕leirwild勾pecontrol (wf) 

mice as judged by recording electroencephalogram and 

electromyogram. However， we found that羽TTmice 

remarkably increased both NREM and REM sleep 

amounts during the recovery period for 12 h after sleep 

deprivation， whereas these KO mice for PGDS， DPR， or 

AzAR did not show such a rebound in the amount of 

NREM sleep. The rebound of REM sleep was observed 

in these three KO mice after sleep deprivation. These 

results indicate出atPGDS， DPR， and AzAR are essential 

molecules that occur the NREM sleep rebound after 

sleep deprivation. 
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Prostaglandin E2 Activates Histaminergic 
System via EP4 Receptor to Induce 
Wakefulness in Rats 

OZhi-Li Huang1， Takatoshi MochizukP， Tetsuya 

Okada1•Z • Wei-Min Qu1， Atsushi Yamatodani3， 

Yoshihiro Urade1•4, Osamu Hayaishil 

lDept. Molec. Behav. Biol.， Osaka Biosci. Inst.. zDept. 

Med. Sci. 111， Sch. Hea1th Sport， Osaka Univ.. 3Dept. 

Med. Physics， Sch. Allied Hea1th Sci.， Osaka Univ.， 

4CREST， ]pn. Sci. Tech. Corp. 

Prostaglandin (pG) Ez promotes the wakeful state when 

administered into the posterior hypothalamus where 

the histaminergic tuberomammi11ary nuc1eus σMN) is 

located. To explore the neurotransmitter mechanisms 

responsible for the PGEz-induced wakefulness in rats， 

we examined the effect of PGEz on the activities of the 

histaminergic system and the involvement of PGEz 

receptor subtypes in the response. PGEz perfusion in 

仕leTMN at doses of 40，200， and 400 pmol!min for 2 hr 
significantly increased the histamine release from仕le

medial preoptic area and frontal cortex in a dose-

dependent manner， as measured by in vivo 

microdialysis. Among the agonists tested for 4 distinct 

subtypes of PGEz receptors (EP1-4)， only the EP4 

receptor-agonist (ONO-AEl-329) mimicked the 

excitatory effect of PGEz on histamine release from 

both the medial preoptic area and frontal cortex. RT-

PCR analysis revealed that the EP4 receptor mRNA was 

expressed in the hypothalamus but not in the cortex. 

Perfusion of either PGEz or the EP4 agonist into the 

TMN at a dose of 200 pmol!min for 1 hr increased the 
histidine decarboxylase activity by 17 and 21 %， histidine 

decarboxylase mRNA level by 83% and 69%， and the 

histamine content by 27 and 67%， respectively， in the 

hypothalamus as compared with the values for the 

control group. Furthermore， EP4 agonist perfusion into 

the TMN at doses of 200 and 400 pmol!min induced 
wakefulness in a dose-dependent manner. These 

findings indicate that PGEz induces wakefulness 

through activation of出ehistaminergic system via EP4 

receptors. 
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Periodic nuclear/cytoplasmic shuttling of 
BMAL 1 in the central and peripheral clocks 

。feruyaTamaru1 • Yasushi IsojimaZ， Ken Takamatsu1 

lDept. of Physiology， Toho Univ. Sch. of Med.， Z2Div. 

of Protein Metabo1ism， Inst. for Protein Res. 

BMAL1 is an essential component for mammalian 

circadian pacemaker that binds to CLOCK and drives 

clock-related transcription and self-sustaining 

oscillation. 

We developed specific antibody against BMAL1仕切t

detected heterogeneously phosphorylated BMAL1 

proteins In vIVO. Immunohistochemical analysis 

revealed periodic nuclear / cytoplasmic shuttling of 

BMAL1 in mouse suprachiasmatic nuc1eus (SCN) with 

dual nuc1ear accumulation pattems at dawn and dusk. 

However， BMAL1 accumulated to the nucleus with 

peaking once a day in mouse liver and NIH 3T3 cells. 

These data suggests the central clock-specific 

regulatory mechanism， which is related to photic 

entrainment and lack in the peripheral c1ock. 
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Effect of MK-801， an NMDA Receptor 
Antagonist， on BACE and EP24.15 in Rat 
Brain 

OMd. Mahiuddin Ahmed1， Masaru Yamamoto1， 

Toshi戸lkiChikuma2， Takeshi Kato1 

lGrad. Sch. Int. Sci.， Yokohama City Univ.， 2Dept. 

Hygien. Chem.， Showa Pharmaceut. Univ. 

Recently a novel仕ansmembraneaspar句rlprotease with 

alI known characteristics of s -secretase was c10ned and 
charaterized， termed BACE (beta site APP c1eaving 
enzyme)， that c1eaves the amyloid precursor protein 

(APP) at s -secretase site in AIzheimer's disease (AD). 
It has been also impIicated that endopeptidase EP 

3.4.24.15 (EP24.15) may be involved in the processing 

of APP in AD. In our present study， we have shown the 

e宜ectof MK-801， as an early dementia model in AD， on 

BACE and EP24 .15 in different rat brain regions. In 

order to find仕lephysiological roles ofboth EP24.15 and 

BACE， we administered MK-801 (lOmg/kg; i.p) in male 

rats and investigated the effect of EP24.15 enzyme 

activity and immunoreactivity as welI as BACE 

immunoreactivity in different brain regions at 3h， 1 day 

and 3 days after the treatment. We found tlIe en勾Tme
activity of EP24.15 was significantly decreased in 

hippocampus and striatum， 1 day after the treatment 

and in posterior cortex after 3 days. However， the 
immunoreactivity of EP24.15 was unchanged in aIl brain 

regions after the treatment. BACE immunoreactivity 

was significant1y decreased in posterior cortex and 

striatum， 1 day and 3 days after MK-801 treatment. 

From the present resuIts， we suggest that the effect of 

MK-801 on BACE and EP24.15 is not unique in alI brain 

regions and the effectiveness depends on duration of 

time for specific region. We also suggest出atNMDA 

receptor antagonist performs botlI neurodegenative and 
neuroprotective effect.羽Tehave also shown tlIe effect of 
MK-801 on EP24.15 en勾Tmeactivity in female rat brains 

at different doses (0.2，1，0，3.0，10.0 mg/kg) and didn' t 

get any changed of EP24.15 en勾市leactivity. We have a 

plan to investigate the effect of MK-801 on both 

en勾mesby immunocytochemist:tγ. 

P01開F・2(MS2・4)

NiemanrトPickC1 deficiency reduces the 
levels of cholesterol in detergent insoluble， 
low-density membrane domains leading to 
activation of MAP kinase pathway and 
increased phosphorylation of tau 

ONaoya Sawamura1•2. Jian-Sheng Gong1， Ta-Yuan 
Chang3. Katsuhiko Yanagisawa1， Makoto Michikawa1 

lDept. Dementia Res.， NILS， 2JSPS， 3Dept. 

Biochemis同T.Dartmouth Med. Sch. 

Niemann-Pick type C (NPC) disease is characterized by 

an accumulation of cholesterol and other lipids in most 

tissues， and causes neurodegeneration in the central 
nervous system， with the formation of neurofibri1Iary 

tangles (NFTs); the m吋orcomponent of which is the 

hyperphosphorylated tau. Here， we examined the 

mechanism underIying hyperphosphorylation of tau 

using mutant Chinese hamster ovary (CHO) ceIl line 

(CT43) defective in NPC1. Immunoblot analysis using 

various anti-tau antibodies revealed that tau was 

hyperphosphorylated at multiple sites in CT43 ceIls， but 

not in their parental ceIls (25RA) or the wild-type CHO 

ceIls. In CT43 ceIls， MAP kinase (MAPK) was activated， 

whiIe the amount of prot巴inphosphatase 2A (PP2A) not 

bound to microtubules was decreased. The specific 

MAPK inhibitor， PD98059， attenuated the 

phosphorylation of tau in CT43 celIs. Electron 

microscopy and fiIipin staining showed elevated 

intraceIlular cholesterol accumulation in CT43 ceIls. 

However， CT43 celIs but not 25RA celIs were 

amphotericin B-resistant， indicating that cholesterol 

concentration in the plasma membrane of CT43 is 

decreased. In addition， the level of cholesterol in the 

detergent-insoluble， low-density membrane (LDM) 

fraction of CT43 celIs was markedly reduced compared 

with the other two types of CHO celIs. Since LDM 

domain is known to play critical role in signaling 

pathways， these results suggest that the reduced level 

of cholesも.erolin LDM domain due to the lack of NPCl， 

may resuIt in the activation of MAPK and PP2A， which 

inωm promotes tau phosphorylation in NPC1-deficient 

celIs. 
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p25 subunit， an activator 01 CDK5， induces 
intensive phosphorylation on Ser202/ 
Thr205 residues of human tau40 in vitro. 

o Mitsuko Hashiguchi 1， Taro Saito2， Shin-ichi 
Hisanaga2， Toshio HashiguchF 
lDept. Physiol. Sch. Med.， Tokyo Med. Univ.， 2Dept. 

Biol. Sci. Grad. Sch. Sci.， Tokyo Met. Univ. 

Hyperphosphorylated tau is a major component of 

neurofibrillary tangles， one of the hallmarks in 

Alzheimer's disease (AD) patient brain. 

Hyperphosphorylation of tau causes dissociation of tau 

from microtubules and irreversible tau aggregation 

resulting in microtubules dysfunction. CDK5， a member 

of proline-directed serine/threonine protein kinases， is 

one of tau kinases that phosphorylate tau protein. Its 

endogenous activator p35 regulates activity of CDK5. 

Recently calpain was found to digest p35 to its truncated 

product， p25. Several lines of evidence suggest that 

p25/CDK5 has much more powerful kinase activi匂Tand 

may cause abnormal hyperphosphorylation of tau. How 

and to what extent kinase activity of CDK5 is modulated 

by the activators， p35 or p25， has not been studied yet. 

We have examined kinetic characteristics of in vitro 

phosphorylation of human tau40 by CDK5 and its 

activators using recombinant proteins. The kinase 

activity of CDK5， as indicated by Vmax， in 

phosphorylation of human tau40 was significant1y 

higher in the presence of p25. Affinity of CDK5 to 

human tau40， as estimated企omKm value， did not show 

any difference. Analysis with 2D phosphopeptide 

mapping revealed enhanced phosphorylation of 

Ser202/Thr205 residues by p25/CDK5. These results 

suggest that仕leproteolytic cleavage of p35ωp25 not 

only greatly enhances the kinase activity of CDK5 but 

also increases the phosphorylation of specific sites， 

Ser202/Thr205， of human tau40. Considering the fact 

that phosphorylation on Ser202/Thr205 antagonizes fue 

tau-mediated nucleation of tubulin， p25/CDK5 might 
play a pivotal role in fue neuronal cell deafu in AD. 
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Induction 01 differential responses in 
neurons and astrocytes by Aβprotein and 
non-Aβcomponent (NAC) 01 Alzheimer's 
disease amyloid through generation 01 
reactive oxygen species and activation 01 
NF-IC B 

OSeigo Tanaka， Masanori Takehashi， Kunihiro Ueda 

Lab. Mol. Clin. Chem.， Instit. Chem. Res.， Kyoto Univ. 

Non-As component of Alzheimer's disease (AD) 

amyloid (NAC)， or a 孟35amino-acid peptide derived 

fromα-synuclein， is in association with As pro鈴inin 
senile plaques. After exposure to As 140 and NAC fibrils 
preformed in vitro， cortical neurons of rat brain primary 
culture became apoptotic， while astrocytes were 

activated with extension of their processes. The neuron-

specific injury by amyloid五brilswas also indicated by 

ex廿acellularrelease of lactate dehydrogenase (LD H). A 

s 1-40 and NAC fibrils decreased 3-(4，~トdimethylthiazol-
2-yl)-2，5-diphenyltetrazolium bromide (MTT)-reducing 
activity of cortical neurons more markedly than that of 

astrocytes. Induction of neuronal apoptosis was 

effectively suppressed by antioxidants， such as propyl 

gallate (PG) and N-t-butyl-phenylnitrone (BPN)， 

indicating a participation of reactive oxygen species 

(ROS) in the cytotoxic action of amyloid fibrils. 

Intracellular generation of ROS was demonstrated by 

oxidation of 2' ，7' -dichlorofluorescin， and its location 

in mitochondria by staining with a fluorogenic probe， 

reduced chloromethyl-tetramethyl rosamine. 

Overexpression of human Bcl-2 efficiently inhibited A s 
140 or NAC-induced apoptosis of neurons. Exposure of 

cortical neurons and astrocytes to amyloid fibrils 

enhanced DNA-binding activity of NF-K B， a 

transcription factor activated by oxidative or other 

stresses. These results suggest that a differential 

change in gene expression between neurons and 

astrocytes is induced by A s and NAC fibrils through 
mitochondrial ROS generation and NF-K B activation in 

ADbrain. 
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CD36， a member of class 8 scavenger 
receptor tamily， serve as β包 amyloid
receptor and its expression on primary rat 
microglia stimulated with interleukine-4 

OKohichi Kawahara， Makoto Kajizono， Hitoshi 

Nakayama 

Faculty of Pharmaceutical Sciences， Kumamoto 

University 

A1though imbalance between formation and 

degradation of s -amyloid peptide (As) is thought ω 
relate c10sely to the generation and progression of 

Alzheimer's disease， a little is known about the 

mechanism for its c1earance in brain. Class A scavenger 

receptors (SRA) were involved in such a c1earance in 

microglia (MG)， but results企omSRA同knock-outmice 

indicate that SRA is not the definitive molecule 

responsible for the mechanism. We investigated 

expression of CD36 in rat primary MG before and after 

activation and how they contribute to the c1earance of A 

s . CD36 was not evident in untreated MG but was 
induced by IL-4. Neither LPS nor M-CSF were effective 

for the induction， while they enhanced SRA expression. 
Cellular association and degradation activities of [1おI]A

s 1-42 were significantly observed in CD36-
overexpressed CHO cells. In the IL-4 stimulated MG， 

however， most of the cellular association activity of 

[125I1As 1-42 was inhibited by addition of AcLDL， a 

favorable SRA ligand， whereas the considerable amount 

of the degradation activity retained by the addition of 

AcLDL. By contrast， the [125I]As 1-42 degradation in 

MG was markedly inhibited by addition of a proteinase 

inhibitor thiorphan. These resu1ts indicate that 

scavenger receptors (SRA primarily and CD36 at rather 

late inflammatory stage) play roles for As c1earance， 
but thiorphan-sensitive protease(s) also con仕ibutesto 

the degr耳dationof A s in activated microglia. 

P01・F・6

A Novel Function of Monomeric Amyloid 
β-Protein Serving as an Antioxidant 
Molecule against Metal-Induced Oxidative 
Damage 

OKun Zou， ]ian-Sheng Gong， Katsuhiko Yanagisawa， 
Makoto Michikawa 

Dept. of Dementia Research， Natl. Inst. for Longevity 
SCl. 

Aggregated and oligomeric amyloid s -protein (A s) is 

known to exhibit neurotoxicity. However， the action of 

As monomers on neurons is not fully understood. We 
have studied aggregation-state-dependent actions of A 

s， and found an oligomer-specific effect of As on lipid 
metabolism in neurons (Michikawa et al.， J. Neurosci.， 

2001; Gong et al.， J. Neurosci. Res.， 2002). Here， we 

show a novel function of monomeric A s 1-40， which is 
the major species in physiological fluid and the 

conditioned medium of the cu1tured neurons， as a 
natural antioxidant molecule. Monomeric As 1-40 
protects neurons cultured in a medium containing 1.5 

μM  Fe(II) without antioxidant molecules. Metal ion 

chelators such as EDTA， CDTA and DTPA， an iron-

binding protein，仕組sferrin，and antioxidant scavengers 

such as ca匂lase，glutathione and vitamin E a1so inhibit 

neuronal death under the same conditions. In addition， 

monomeric As 1-40 prevents neuronal death caused by 
Cu(II)， Fe(ll)， and Fe(lII)， but does not protect neurons 

against H202・induceddamage， indicating that As 
protects neurons as a metal binding molecule but not as 

a radical scavenger. Monomeric As 1-40 inhibits the 
reduction of Fe(I1I) induced by vitamin C and the 

generation of superoxides， and prevents lipid 

peroxidation induced by Fe(II). As 1-42 remaining as a 
monomer also exhibits antioxidant and neuroprotective 

effects. In contrast， oligomeric/aggregated As 1-40 and 
As 1-42 lose their neuroprotective activity. These 
results indi伺 te出atAs monomers protect neurons by 
quenching metal-inducible oxygen radical generation. 

Since aggregated As is known to be an oxygen radical 
generator， our results provide a novel concept that the 

aggregation-dependent biological effects of As are 
dualistic， being either an 0刃genradical generator or its 
inhibitor. 
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Isoform-Dependent Lipid Release from 
Astrocytes Prepared from Human 
Apolipoprotein E3・andE4-Knock-in Mice 

。'Jian-ShengGong1， Mariko Kobayashi2， Hideki 
HayashP， Kun Zou1， Naoya Sawamura1， Shinobu C 

Fujita2， Katsuhiko Yanagisawa1， Makoto Michikawa1 

lDept.of Dementia Research，Natl.Inst.for Longevity 

sci.， 2Mitsubishi Kagaku Institute for Life Sciences 

We have previously reported that exogenous 

apolipoprotein E (apoE) promotes cholesterol release in 

an isoform-dependent manner (Michikawa et al.， J. 

Neurochem， 2000). However， the molecular mechanism 

underlying this isoform-dependent promotion of 

cholesterol release still remains unknown. In this study， 

we demonstrate that the cholesterol release mediated 

by endogenously synthesized and secreted apoE is 

isoform-dependent and we also demonstrate the 

mechanism underlying the isoform-dependent 

cholesterol release using cultured astrocytes prepared 

from human apoE3 and E4 gene-knock-in mice. 

Cholesterol and phospholipids were spontaneously 

released into the culture media， resulting in the 

generation of two types of high-density lipoprotein 

(HDL)・likeparticles; one is associated with apoE and 

the other with apo].τbe amount of cholesterol released 

into the cu1ture medium from the apoE与expressing

as廿ocyteswas approximately 2ふおldgreater than that 

from apoE4-expressing astrocytes. In contrast， total 

amount of apoE3 released into the culture media was 

similar to that of apoE4. Most of apoE3 and apoE4 are 

associated with HDL-like particles. The molar ratios of 

cholesterol to apoE in the HDL fraction of the culture 

media of apoE3-and apoE4-expressing as廿ocyteswere 

250土6.0and 119:t5.1， respectively. However， the sizes 
of HDL-like particles released from apoE~ト and apoE4-

expressing as仕ocyteswere similar. These data indicate 

that apoE3 has an ability to generate lipid particles of 

similar size with less number of apoE3 molecules than 

apoE4， suggesting出atapoE3-expressing as仕ocytescan 

supply more cholesterol to neurons than apoE4・

expressing astrocytes. Since we have shown that a 

decreased cholesterollevel induces tau phosphorylation 

in neurons (Fan et al.， J. Neurochem.， 2001)， these 

findings may provide a basis for fu伽restudies that will 

de1ineate the relationship between cholesterol and the 

pathogenesis of Alzheimer' s disease. 
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P01・F・8

small GTPase Rab1Aの過剰発現によるAβ
産生の促進

。白石博久川村勇樹鈴木亮察暁蕊柳津

勝彦駒野宏人1

l長寿研・痴呆疾患埼医大・薬理

アルツハイマー病脳の老人斑を形成するアミロイド蛋

白 (As)は、 s-セクレターゼおよびyーセクレターゼ

と呼ばれる 2種類のプロテアーゼによってアミロイド

前駆体蛋白 (APP)から切り出される。このうち yーセ

クレターゼ、活性は、家族性アルツハイマー病原因遺伝

子翻訳産物プレセニリン (PS)を含む蛋白複合体が担

っていることが示されているが、その実体および活性

調節メカニズムについては未だ不明である。

我々 は、 γーセクレターゼ活性を調節しAs産生を促進

する因子を同定するために、独自のスクリーニング法

を確立している。この方法により、小胞体からゴルジ

体への蛋白輸送に関与するsmallGTPaseの一つ、

Rab1Aを同定した。本研究において、 RablAのAs産

生に与える影響について解析したので報告する。

マウス由来の線維芽細胞にRablAとAPPを導入し強制

発現させたところ、 As40、As42の産生がそれぞれ

3倍および2倍上昇した。このとき、細胞内APPの発

現量には殆ど変化がなく、また、 αーセクレターゼ、お

よび戸ーセクレターゼによって産生される分泌型APPの

増加はいずれも 2倍以下であった。これらの結果は、

RablAによるAs産生の上昇が、RablAが単にAPPの細

胞内輸送を促進したからではなく、 γーセクレターゼ

による切断を促進したために起きたことを示してい

る。

7・セクレターゼによる切断は、 トランスゴルジ網以

降の蛋白輸送経路で起きると考えられており、本研究

から、小胞体ーゴルジ体蛋白輸送以外でのRab1Aの新

たな機能が示唆される。おそらくRab1Aは、 γーセクレ

ターゼの活性調節を担っているか、もしくは、 yーセ

クレターゼの基質であるAPPのs-セクレターゼ切断産
物 (C99)の細胞内輸送に機能しているのではないか

と考えられる。
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P01・F園9

Significance of glyceraldehyde-derived 

advanced glycation end-product (AGE司2)in 

Alzheimer's disease 

OMasayoshi TakeuchP， Nobuyuki Sasaki2， Takayuki 
Watai1， Seiji KikuchP， Sho-ichi Yamagishi4， Zenji 

Makita4， Yukihiko Kameda1 

lDept. Biochemistry， Hokuriku Univ.， 2Dept. 

Neuropsychiatry， Sapporo Med. Univ.， 3Dept. 

Neurology， Hokkaido Univ. School Med.， 4Dept. 

Medicine， Kurume Univ. School Med. 

The recent identification of distinct AGEs that form in 

vivo together with the availability of antibodies directed 

against sp巴cificAGEs has helped to focus attention on 

the precise nature of glycated proteins in Alzheimer's 

disease (AD). Incubation of cortical neurons with six 

immunochemicaUy distinctAGEs， designated AGEs-l to 
-6， produced a dose-dependent increase in neuronal cell-

death. The structural epitope designated AGE-2 

(glyceraldehyde-derived AGE structure) was found to 

have the greatest cytopathic e笠ectand the neurotoxicity 

of AGE-2 was neutralized by the addition of an anti-

AGE-2 specific antibody， but not by other types of anti楢

AGE antibodies. Distinct classes of AGE s廿uctures

also have been estabIished to circulate in the blood of 

individuals with diabetes meIlitus and end-stage renaI 

disease treated by hemodialysis (DM-HD). We 

fractionated serum from normal controI and DM-HD 

patients by gel filtration and iden岨ed加o企actionsthat 

contained AGE epitopes-1 to -6 and as weIl as the 

defined AGE structure carboxymethyIlysine (CML). 

The addition of these two fractions led to the death of 

cultured neuronal ceIls and this cytotoxic effect was 

completely prevented by the addition of the anti-AGE-2 

specific antibody. We also examined the 

immunohistochemical Iocation of six distinct classes of 

AGEs in senile plaques， neurons and as仕ocytesfrom 

patients with AD. In AD brain， anti-AGE-2 specific 

antibody reacted with both seniIe plaques and granueles 

in neurons and astrocytes. We propose that the 

structural epitope AGE-2 is an important toxic moietie 

for neuronaI celIs. 

P01聞F-10

Transfected mutant presenilin寸 affects

intracellular trafficking in PC12D cell 

OFuyukj Kametani1， Hideaki Kume1， Hiroshi Mori2 
lDept. Mol. Neurobiol.， Tokyo Inst. Psychiatry， 2Dept. 

Neurosci.， Osaka City Univ. Med. Sch. 

Most familial early-onset Alzheimer's disease (FAD) is 

caused by mutations in仕lepresenilin-l (PS1) gene. As 
42 is deriv，巴dfrom amyloid precursor protein (APP) and 

its increased concentration has been widely believed to 

be a pathological hallmark for abnormal PS function. 

百 usan interaction between PS1阻 dAPP is a c印刷l

theme to clariかthemolecular mechanism of AD. To 
examine the etfect of PS1 and PS1 mutations on APP 

metabolism， we made several PC12D cell lines to 

express human PS1 or mutant PS1 and analyzed 

concentrations of endogenous APP， transfected PS1， 

and their related proteins in membrane fractions. We 

found that cellular distributions of仕ansfectedhuman 

PSl and APP C-terminal企agment(CTF) in membrane 

fractions changed to accumulate in heavy membrane 

fraction including traffic vesicle from trans-Golgi 

network to plasma membrane. Furthermore， we aIso 

found significant changes of some marker proteins 

related to the traf五cvesicle from仕ans-Golginetwork to 

plasma membrane and early endsome in these PC12D 

cells. These results suggest that transfected mutant PSl 

a妊'ectsthe intracellular trafficking and disturbs APP 

CTF transport. 
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HerpによるAβ 産生増加機構の解析

。察暁蕊小亀治市白石博久鈴木亮宮田敏行

人柳津勝彦駒野宏人1

1国立長寿研・痴呆疾患研究部国立循環器病セ・研

アミロイド蛋白 (As)はアミロイド前駆体蛋白APP
から s-セクレターゼと γーセクレターゼと呼ばれるプ
ロテアーゼによって産生される。 7・セクレターゼ活

性には、プレセニリン (PS)が必要で、あることが明ら

かとなっているが、その実体は依然不明である。昨年、

本大会において、 Asの産生を促進する蛋白として小
胞体ストレスによって誘導されるHei'pを同定したこ

とを報告した (SaiX. et al. ].Biol.Chem. in press 2002)。

また、 Herpは、全長PSと結合することもすでに報告

している。今回、 HerpによるAs産生増加の分子機構
をさらに詳細に解析することを目的とした。 APPおよ

ひ百erpを安定に過剰発現しているHEK293細胞を樹立

し、これを用いて、 (1)Herp発現による γーセクレタ

ーゼ、の基質となるC99の細胞内レベルの変化 (2)PS 

依存におこるのr切断および εー切断に及ぼすHerpの

影響(3 )パルスチエイス実験による、 PSの

endoproteolysisに対するHerpの影響を解析した。 そ

の結果、 Herpの過剰発現により、細胞内C99のレベル

が減少し、それに伴いγー切断によって産生されるAs
40およびAs42レベルの上昇、また、 εー切断によって
生じるAPPC末端断片 (ε 司CTF)量の上昇が認められ

た。特に、昨年、 HerpはAs40の産生を選択的に上昇
することを報告したが、 confluent細胞を用いるとAs
40およびAs42ともにそのレベルがほぼ2倍上昇する
結果が得られた。また、 Herpの発現により、 PSの

endoproteolysisを促進する傾向が認められた。 以上の

結果から、 Herpの過剰発現は、 y-切断およびεー切断

のどちらも上昇させることが明らかとなった。また、

Herplこより、全長 PSのendoproteolysisが促進された

ことから、 Herpは、活性型PSへの代謝を促進するこ

とにより、 As産生を増加させている可能性が考えら
れた。

351 

P01・F・12

Immunohistochemical study of ubiquitin 
and deposition of β-Amyloid protein in old 
dog brain 

OTatsuki Itoh， Takao Satou， Y oshiyuki Hayashi， 

Shigeo Hashimoto 

Sec. Dep. Path.， Kinki Univ. Sch.Med. 

In recent years， there have been indications that the 
aging change induces deposition of s -Amyloid protein 
(AB) in the dog brain， and that a dementia symptom 

clinically. In last year study， we reported 

immunohistochemical study of AB deposited ratio， 
aging， memory and learning. In this study， we examined 

immunohistochemical study of ubiquitin， AB and， 

Memory and learning. Methods: Whole dog 13brains 

were removed (l1years old-19 years old)， and the 

resected brains were immeresed in 4% 

paraformaldehyde. Cerebral frontal cortex were serially 

sliced at a thickness of 50μm with a microslicer. 

Immunohistochemistry was performed using against 

ubiquitin and AB. Ubiquitin and AB positive area was 

measured by NIH 1.6 image soft ware. Memory and 

learning was evaluated by Utino's score Results: 

Ubiquitin positive area and age， ubiquitin positive area 
and AB positive area ，and ubiquitin positive area and 

score indicated significant negative correlation (p < 
0.05). Discussion: Ubiqutin was related with changes of 

AB， memory and learning by aging. 
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P01・F・13

The preventive effect of propentofylline on 
the β-amyloid-induced apoptosis in rat 
hippocampal neurons 

OYoshiki Koriyama1， Matsumi Yamazakj1， Kenzo 

Chiba1， Satoru Kat02， Tetsuro Mohri1 
lDept Biodynamics， Fac. Pharτn. Sci.，Hokuriku Univ， 

2Dept Mol. Neurobiol， Grad. Sch. Med.， Kanazawa Univ 

The amyloid protein (s 42) has been proposed to play 

an important role in the pathogenesis of Alzheimer's 

disease. We have previously reported the preventive 

effect of propentofylline (PPF) on出eneurotoxicity of 

s 42 in primary cultured hippocampal neurons. As has 
been previously reported that necrosis and apoptosis 

was involved in the neurotoxicity by s 42， we were 
prompted to study the further mechanism of preventive 

e宜ectof PPF on s 42・inducedneurotoxicity in relation 
to apoptosis and Bcl-2 family proteins. 

Primary hippocampal cells were obtained from 18 days 

fetal rat (Wistar) and grown with 10 % semi fetal calf 

serum in Dalbecco's modified Eagl medium 

(DMEM) . Two days later， cell division was halted by 

addition of AraC for 24 hr. Neuronal celllayers were 

rinsed and cultured with serum-free DMEM to treat 

cells with or without s 42 and drugs. Cell viability were 
monitored by LDH release and MTI reduction assays. 

Nuclear damages were monitored by Hoechst33258 

staining and ladder formation. Bcl・2fami1y proteins 
were detected by western blot analysis. 

When仕lehippocampal cells were treated with 20μ 

g/ml s 42 for 24-48 hr， typical nuclear condensation 
and DNA ladder were observed， and both nuclear 

damages were suppressed by PPF preincubated for 1 

hr. s 42・inducedneurotoxicity was prevented 
significant1y in the presence of caspase inhibitor (10μ 

M Ac-DEVD-CHO) . Anti apoptotic protein Bcl-2 

revealed a significant increase in the neuronal cells 

treated by 20μg/ml PPF for 6 hr， and revealed a 

significant decrease in the cells treated by 20μM s42. 

These results strongly suggest that PPF induces 

upregulation of Bcl-2 protein and prevents apoptosis of 

hippocampal neurons induced by s 42. 

P01-F胃14

Therapeutic effects of Zokumei-to on 
spatial learningimpairment and synaptic 
loss in a mouse model of Alzheimer' s 
disease 

o Takayuki Tamura， Chihiro Tohda， Katsuko 
Komatsu 

Res. Center for Ethnomed.， Inst. of Natural Med.， 

Toyama Med. & Pharm. Univ. 

Although Zokumei-to， a Kan1po formula has been used 
for postapoplectic palsy， logopathy and dysesthesia， a 
basic r田earchof仕lIsdrug has hardly been done. We 

had an idea that Zokumei-to may affect the neuronal 

plasticity， and investigated whether this drug could 

improve learning impairment and synaptic loss 

observed in Alzheimer' s disease. As 25-35 (4.7 nmol) 

was i心v.injected into ddY mice (male， 6 weeks old). 

Fourteen days after the injection， mice were p・o.given 

Zokumei-to extract (500 mg/kg/day) for 15 days. In a 

memory acquisition test， the A s 25・35・injectedmice 
required more time to master this task as compared 

with a saline-or A s 35-25 (reverse peptide)ーtreated
groups. Zokumei凶to・treatedmice shortened escape 

latencies during汀ialdays 3 to 5， but not significant1y. 
Three days after the last drug廿eatment，the retention 

test was performed. Number of crossing over a platform 

position was significantly decreased in As 25-35-

injected mice compared with con甘01groups. However， 

Zokumei-to-treated mice showed complete recover of 

that. Although A s 25-35・injectiondecreased the 
synaptophysin expression in the cerebral cortex and the 

hippocampus， Zokumei-to-treatment significantly 

increased the expression level and the di柑 ibutedarea 

of synaptophysin up to the controllevel. Donepezi1 
hydrochloride (0.05 mg/kg/day， p.o.)， clinically used 

for Alzheimer type dementia， shortened the escape 

latency， but didn' t effect on the memory retention and 

the synaptophysin leveJ. As 25-35-induced neuronalloss 

was not observed in any region of the brain. These 

results suggest that the memory loss and axonal 

atrophy in Alzheimer's disease may be improved by 

treatment with Zokumei-to even after the impairment 

has already progressed. 
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Exogenous HSP90寸nducedmicroglial 
activation and amyloid-βclearance 

oJun-ichi 1匂kimura1，Yoshihisa Kitamura1， Kazuyuki 

Takata1， Shun Shimohama2， Takashi TaniguchP 

lDept. Neurobiol.， Kyoto Pharm. Univ.， 2Dept. NeuroI. 

Grad. Sch. Med.， Kyoto Univ. 

Alzheimer's disease (AD) is characterized by 

accumulation of fibri1lar amyloid-s peptides (A s) to 

form amyloid plaques. Understanding the balance of 

production and c1earance of As is the key of 
elucidating amyloid plaque homeostasis. Microglia in 

the brain， associated with senile plaques， are likely to 

play major role in maintaining出isbalance. Heat-shock 

proteins (HSPs) are induced by stressful conditions 

such as pathophysiological stimuli. One of them， HSP90 

is well known as intracellular chaperones. But， its 

function in microglia is unknown. In the present study， 

we examined the effect of HSP90 on microglial function. 

In the microglial cu1ture， the addition of HSP90 
markedly induced the production of cytokines such as 

interleukin-6 or tumor necrosis factor-αin a 

concentration-dependent manner. In addition， HSP90 

induced increase the phagocytosis and clearance of As 
.百lemechanism of microglial activation by exogenous 

HSP90 involves the NF-IC B and p38 MAP kinase 

pathways mediated by Toll-like receptor (TLR)-4 

activation. In AD brains， levels of HSP90 were increased 

in both the cytosolic and membranous fractions， and 

HSP90 was co-localized with amyloid plaques. These 

resu1ts suggest that HSP90-induced microglial 

activation may serve a neuroprotective role by 

facilitating As clearance and cytokine production. 
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P01・F・16(MS4・2)

Role of oxidative protein in neuronal cell 
death of Parkinson's disease. 

oWakako Maruyama1， Masayo Shamoto-NagaP， 

Masashi Tanal王a2，Makoto Naoi3 

2Lab. Biochem. Metabol. Dept. Basic Gerontol. NILS1， 

G泊1Intemational Biotechnol.， 3Dept. Brain Sci. Instit. 

Appl. Biochem. 

In degenerating dopamine neurons of Parkinson's 

disease (PD)， increased level of oxidized proteins was 

observed in the substantia nigra， and aggregation of 

modified proteins produce Lewy bodies， a pathological 

hallmark of PD. Recently alpha-synuc1ein， gene 

mutation of which伺usesautosomal dominant PD， was 

found to be a main component of Lewy bodies. 

Conformational change of mutated alpha-synuclein was 

proposed to result in aggregation of the protein， and 

finally cause neuronal cell death. In idiopathic PD 

without mutation of alpha-synuc1ein， the post-

translational modification of alpha-synuclein， such as 
nitration of tyrosine and phosphorylation of serine 

residues， was detect<巴din Lewy bodies， and increased 4-

hydroxy-2-nonenal-modified proteins were detected in 

melanized dopamine neurons in PD. In出ispaper， we 

studied how oxidized proteins are aggregated and 

induce cell death in human dopaminergic 

neuroblastoma SH-SY5Y cells. The cells were cultured 

in the presence of a proteasome inhibitor， 

carbobenzoxy-L-isoleucyl-g-t-butyl・L-glutamyl-L-alanyl-L-

leucinal (PSI) or a complex 1 inhibitor， rotenone， and 

the levels of HNιand acrolein (ACR)-modified proteins 

were examined. In the cells treated wi仕1PSI， the level of 

HNE・orACR-modified proteins increased markedly， 
and apoptotic cell death was induced in a dose-

dependent manner. Most oxidized proteins were 

detected in soluble fraction， and protein aggregation 

was not observed. On the other hand， rotenone induced 
aggregation of oxidized proteins， and the most of them 

were detected in mitochondrial 企action.These resu1ts 
suggest that mitochondrial dysfunction may induce 

oxidized protein aggregation， and vise versa. 
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Mechanism of neuroprotection by 
propargylamines 

OMakoto NaoP， Wakako Maruyama2， Yukihiro Aka03 ， 

Hong YP， Y oshihide Tsujimot04 

lDept. Brain Sci. Instit. AppI. Biochem.， 2Lab. 

Biochem. Metabol. Dept. Basic Gerontol. NILS， 3G故I

International Biotechnol.， 4Lab. Molecular Genetics 

and CREST of]ST， Osaka Univ. Grad. Sch. Med. 

Propargylamines，ー)deprenyl，N-(2-heptyl)-N-

methylpropargylamine， N-propargyl-l (R)-aminoindan 
(rasagiline)， have been proved to protect neurons by in 

vivo and in vitro experiments. However， the molecular 

mechanism of the neuroprotection remains to be 

elucidated. Propragylamines suppressed apoptotic cell 

death induced by peroxynitrite and an endogenous 

neurotoxin， N-methyl(R)salsolinol [NM(R)SalJ， in 
human dopaminergic neuroblastoma， SH-SY5Y cells. 

Among propargylamines examined， rasagiline was 

found to be the most effective. Rasagiline prevented 

decline of mitochondrial membrane potential by 

NM(R)Sal and following apoptotic signal， release of 

cytochrome c， activation of caspase 3 and nuclear DNA 

fragmentation. Using mitochondria isolated from rat 

liver， NM (R)Sal was proved to induce permeability 

transition (PT) directly， which was antagonized by 

rasagiline. It was suggested that rasagiline interacted 

with the molecule regulating PT at mitochondria. In 

addition， rasagiline was found to increase the level of 

neuroprotective proteins such as BCL-2， glial cell line-

derived neuro仕ophicfactor (GDNF) and superoxide 

dismutase (SOD)， and their mRNA. The increase was 

inhibited by sulfosaladine， an inhibitor of NFKB 

inhibitor. The activation of NFKB was confirmed by 

nuclear translocation of p65 and increase of binding of 

p65 to NFKB binding site. RasagiIine and other 

propargylamines may be neuroprotective through 

inhibition of PT and induction of neuroprotective 

proteins. 

P01・F-18(MS4-6) 

ALS2 gene accounting for amyotrophic 
lateral sclerosis2 encodes multi guanine 
exchanging factor (GEF) domains acting for 
small GTPases 

。Joh-E Ikeda， Asako Otomo， Ryota Kunita， Eri 
Yoshida， Shinji Hadano， Hitoshi Osuga 

SORST/JST， Department of Molecular Neuroscience， 

The Institute of Medical Sciences， Tokai University 

School of Medicine 

Amyotrophic lateral sclerosis (ALS) is a heterogeneous 

group of inexorable neurodegenerative disorders 

characterized by a selective loss of upper and lower 

motor neurons in the brain and spinal cord. Although 

most cases reported are sporadic， 5-10% are familial. 

The autosomal dominant form， ALS1， has been 

identified wi白 theassociation of missense mutations in 

SODl gene. Since廿lenωthistoday， ALS genes 0仕ler

than ALS1 have not been identified. We recently 

identified a causative ALS2 gene accounts for a type 3 

autosomal recessive amyotrophic lateral sclerosis 

(ALS2) encoding a protein (ALS2 protein， 184-kD) 

comprises multi guanine exchanging factor (GEF) 

domains， RCC1(Ran GEF)， DH/PH(Rho GEF)， and 

VPS9(Rabex5GEF)， as well as the MORN motifs 

(Nature Genetics 29: 16ら173，2001). Two independent 
ALS2 families with the deletion mutations in the coding 

exons of the ALS2 gene were iden胡ed.These deletion 

mutations result in frameshifts generating premature 

stop codons， and the trancated ALS2 protein can be 

generated from mutated gene and does not contain any 

of the putative functional domains in the normal ALS2 

protein causing a loss of function. We also isolated the 

mouse ortholog of ALS2， Als2， and the entire Als2 ORF 

is well conserved between human and mouse. The 

ALS2 and Als2 trascripts are expressed to a variable 

degree in neuronal cells throughout the brain and 

spinal cord. We will present the expression of AIs2 

protein during the neuronal development in the mouse 

and subcellular localization of the ALS2 protein. The 

characterization of the ALS2 GEF (GTPase regulator) 

will take new turn in quest of the molecular 

pathogenesis of ALS2 as well as sporadic ALS and also 

the molecular mechanism of neuronal cell survive and 

integrity. 
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Functional analysis of the putative 
transcription factors for the human 
Huntington's disease gene 

OKazunori Tanaka1，2， Junko Shouguchi-Miyata2， 

Natsuki Miyamoto1， Joh-E Ikeda1.2 

IS0RST， Japan Science and Technology Corporation 

aST)， 2Department of Molecular Neuroscience， The 

Institute of Medical Sciences， Tokai University School 

ofMedicine 

Huntington's disease (HD) is a neurodegenerative 

disorder caused by an expansion of a CAG廿ipletrepeat 

in exon 1 of the HD gene. Though HD gene is 

ubiquitously expressed， disease is characterized by a 

specific neuronal loss and dysfunction in the striatum 

and cortex. The relationship between HD gene 

expression and selective cell death remains elusive. On 

the other hand， the study of the conditional mouse 

model showed that abolishing expression of mutated 

huntingtin led the disappearance of aggregate 

formation， suggesting that HD is reversible. To aid in 

the delineation of the仕組scriptionalregulation of白e

HD gene for the elucidation of selective cell death， we 

explored protein factors binding to the HD promoter 

region. Using a yeast one hybrid screening， we isolated 

two full-length c10nes (c1one 2L and c10ne 8) which 

showed the binding activityω 白eHD promoter region 

containing 20bp direct repeats.τbey were found to be 

ubiquitously expressed in human tissues. Analysis of 

the deduced amino acid sequences of c10nes 2L and 8 

revealed白紙putativeproteins (HTF2L， HTF8) encoded 

similar domain structures: a single Zn finger domain， 

the C-terminal conserved region and potential nuc1ear 

export signal (NES). By gel-shift assay using GST-

fusion protein， the C-terminaI conserved regions of both 

proteins were necessary to mediate the DNA-protein 

interaction. Subcellular localization of GFP-HTF2L and -

HTF 8 in HeLa cell was studied. Those fusion protein 

locaIized in nuc1ear of a few cells， mainly in C)ぺoplasm.

As a GFP釦sionprotein deleted N-terminal region of 

HTF 8 has localized in nuc1ei， it evidences that there is 

the functional NES in HTF8. The DNA binding 

sequence and the activity of HTF2L and HTF8 as 

仕anscriptionfactors shall be discussed. 
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P01・F-20(MS4-1) 

尾懸垂試験を用いたMPTP誘発パーキンソ
ン病モデルマウスの行動評価

。森厚詞1，2 中井正三光本泰秀森泉哲次2

1大塚製薬(株)探索第二研究所信州大・医・第二

解剖

神経毒1-methyl-4-phenyl-1，2，3，6・tetrahydropyridine

(MPTP)は脳内でB型モノアミン酸化酵素 (MAO-B)

によってMPP+(l-methyl-4-phenylpyridinium) に変換

され、 ドパミントランスポーターを介してドパミン

(DA)神経細胞内に特異的に取り込まれる o マウスに

おいて、 MPTPの全身投与により、中脳黒質ー線条体系

のDA神経細胞の変性脱落に伴った線条体DA含量の低

下が引き起こされる。しかしながら、霊長類への

MPTP投与で見られるような振戦、固縮、無動、姿勢

反射障害といったパーキンソン病 (PD)様神経症状、

痴呆症状やうつ症状等の露呈に関しては、一様な見解

が未だ得られていない。今回我々はMPTP処置したPD

モデルマウス (MPTPマウス)において行動異常が観

察される試験系を見出し、さらにその機序について神

経化学的及び薬理学的に検討した。

C57BL/6雄性マウスにMPTP(20 mg/kg， i.p.)を2時

間間隔で4回投与することによりPDモデルマウスを作

製した。選択的MAO司B阻害剤であるDeprenyl(2.5 

mg/kg， i.p.)の投与はMPTP初回投与18時間前に行っ

た。自発運動量はtilting-cage法により測定した。尾懸

垂試験は試験開始から6分間の無動時間を測定した。

モノアミン含量はHPl心ECD法で測定した。

MPTP処置3日後において、コントロール群に比べ、

MPTPマウスの自発運動量に変化は見られなかった

が、尾懸垂試験では有意な無勤時間の延長が認められ

た。また、線条{本におけるDA及びセロトニン含量の

有意な低下も観察された。これらの行動学的、神経化

学的変化は、 Deprenylを前処置することにより完全に

抑制された。

以上の結果から、尾懸垂試験においてMPTPマウスで

観察された無動時間延長は、モノアミン含量低下によ

るものであり、同試験系がMPTPマウスの新規な行動

評価系になり得る可能性が示唆された。ここに見出さ

れた行動異常がPD様神経症状を反映したものである

のか、もしくは情動の変化を示すものであるのかを現

在解析中である O
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P01・F・21

Effects 01 isatin， an endogenous MAO 
inhibitor， on striatal dopamine level in rats 
01 Japanese encephalitis virus-induced 
Parkinson model. 

OMasaru Minami1， Naoya Hamaue1， Mutsuko 

Terado1， Toru Endo1， Masahiko HirafujF， Akihiko 

Ogata2， Kunio Tashiro2 

lDept. PharmacoL Health Sci. Univ. Hokkaido， 2Dept. 

Neurol.， Hokkaido Univ. Sch. Med. 

羽Te previously reported that s廿iataldopamine (DA) and 

acety1cho1ine levels significantly increased after the 
administration of isatin， an endogenous monoamine 

oxidase (MAO)-A and B inhibitor. Furthermore， urinary 

isatin concentrations of patients with Parkinson's 

disease tended to increase according to血eseverity of 

disease. We used a rat model for Parkinson's disease 

that was developed by infection with the Japanese 

encephalitis virus 0EV) in order to elucidate the 

e箇cacyof isatin for Parkinson's disease. In Fisher rats 

infected with JEV at 13 days after birth and sacrificed at 

90 days， the major pathological changes resembled 

those found in Parkinson's disease. Tyrosine 

hydroxylaseσH)-positive neurons were significantly 

decreased in the substantia nigra of JEV-rats as 

compared with those of non-treated control rats. The 

motor activity measured by pole-test in JEV-rats for 90 

days was decreased. The striata1 DA levels determined 

by HPLC-ECD were significantly decreased in JEV二rats.

The motor activity of JEV・ratsreceiving selegiline， a 

selective MAO-B inhibitor， was improved as compared 

with that of untreated JEV-rats. Selegiline prevented the 

decrease in striatal DA levels in JEV-rats. Isatin also 

demonstrated the similar effects on motor activity and 

striatal DA levels in JE不rats.Isatin， but not selegiline， 

significantly decreased DOPAC/DA ratio of JEV-rats. 

Selegiline and isatin did not exert a sign祖cantinfluence 

to the TH-positive neurons in JEV-rats. These results 

suggest that exogenously administered isatin can 

improve motor activity of parkinsonism by increasing 

DA levels and decreasing DOPAC/DAratio. 

P01圃F・22

A role 01 MxA protein， anti-viral GTPase， in 
Parkinson's disease 

ODaisuke Ishibashi， Kenichi Mishima， Naoya Aoo， 

Hisako Furukawa， Mitsuo Takahashi， Michihiro 

Fujiwara 

Dept. Clin. Pharmacol. Facult. Pharm. Sci.， Fukuoka 
Univ 

Epidemiological findings of Parkinson's disease (PD) 

have shown that pandemics of influenza A virus 

infection has an influence on the incidence of 

subsequent PD. MxA protein is one of仕lesuperfamily 

members of large GTPases. It is known to have anti-

viral properties against influenza A virus. Auto-

aggregated MxA protein is deposited in the cytoplasm 

of host cells during virus infection and Lewy bodies 

(LBs) of PD. It is possible出atprotein seed comprised 

of virus-induced MxA protein involved in the formation 

of cytoplasmic LBs inc1usions， resulting in consequent 
dopaminergic neuronalloss in PD. In the present study， 

we detected that the effect of MxA protein on 

behavioral， histochemical and molecular biological 
changes using transgenic mice constitutively 

expressing MxA protein (MxA-Tg). MxA-Tg group 

showed significant impairments in the performance of a 

Pole-test and a Rota-rod test， indicating the disturbances 
of coordinated movements. Decreases in a Traction 

meter test showed abnormal musc1e tone compared to 

those of Wild-type何明 group，without any alteration in 

spontaneous motor activities between these two groups. 

These abnormal motor activities weresuggestive of 

parkinsonism. By TUNEL method to detect makers of 

neuronal cell death， TUNEL positive cells were 

observed only in nigral cells of MxA-Tg mice.τnese 

results suggest that hyperexpression of MxA protein in 

the central nervous system produced coordinated motor 

abnorma1ities. 



神経化学 VoI.41 (No.3)， 2002 

P01・F・23

Identification of genes that function in the 
ER stress using a randomized ribozyme 
library 

OReiko Onukp.2， Y oshio Band03.4.5， Eigo Suyama1•6 ， 
Hiroaki Kawasakp.6， Taiichi Katayama3.5， Masaya 

Tohyama3.5， Kazun訂iTaira1•6 

lAIST， 2Grad. Sch. llie and Env. sci.， Tsukuba Univ.， 

3Dept. Anat. and Neurosci.， Grad. Sch. Med.， Osaka 

Univ.， 4Dept. Anat.， Asahikawa Med. college， 5CREST， 

1ST， 6Dept. Chem. Biotech.， Tokyo Univ. 

We have shown仕latthe ER stress司inducedcell death is 

concerned with neurodegenerative disorder， such as 

ischemia and Alzheimer's disease. In this study， we 
tried to identify pro幽apoptoticfactors in ER stress-

induced apoptosis by仕legene discoverγsys加nusinga 

hammerhead ribozyme.百leribo勾Tmeis a small RNA 

molecule that can catalyze cleavage of RNAs in a 

sequence-specific manner.τlms， they have been used 

successfullyωknock down仕lein仕acellularexpression 

of a variety of specific viral and cellular targets. In the 

gene discovery system， we constructed a ribozymes 

library that has randomized substratかbindingarms to 

cleave any mRNA. When the phenotype of cells 

changes upon in廿oductionof a ribozyme library， genes 
仕latare responsible for the changes in phenotype can 

be identified by sequencing the active ribozyme白紙is

expressed in the cell. The ribozyme library was 

transiently introduced into位leSKNSH cell， and these 

cells were supplemented with tunicamycin as an 

inducer of ER s仕ess.When the active ribozyme is able 

to c1eave a pro-apoptotic gene in the cells， we expect 

that the cells must be avoided from cell death. Thus we 

isolated the ribozymes from these cells， which 
remained after selection， and based on the sequence of 

binding arms， we performed homology analysis. Several 

important genes were identified in this gene discovery 

selection. Taken together， our gene discovery system is 

the effective method for identification of key molecules 

in various neurodegenerative disasters 
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P01-F・24

Immunocytochemical analyses for 
subcellular localization of EAOH gene 
aprataxin 

Hidetoshi Date， Shuichi Igarashi， Yasuteru Sano， 

Tetsuya Takahashi， Osamu Onodera， OShoji Tsuji 

Dept.NeuroI. BRI Niigata University 

Early-onset ataxia with ocular motor apraxia and 

hypoalbuminemia (EAOH) is an autosomal recessive 

neurodegenerative with clinical presentations partly 

similar to those of Friedreich's ataxia. By a positional 

cloning approach， we have recently identified the 

causative gene， aprataxin. Aprataxin has two major 

mRNA species coding for short and long forms as a 

resu1t of alternative splicing involving exon 3. Both 

forms of aprataxin mRNAs are expressed at comparable 

levels in various human tissues. Homology search 

revealed that both forms of aprataxin have a highly 

conserved Histidine仕iadmotif (HI1).τbe C-terminal 

domain contains a zinc-finger motif. The N-terminus 

portion of the long form of且'prataxinmRNA shows a 

homology to the polynucleotide kinase♂phosphatase 

(pNKP)， and contains three nuc1ear localizing signals. 

To elucidate the physiological functions of aprataxin， we 
first investigated localization of the two forms of 

aprat丘xinby expressing myc-tagged aprataxin in C08-7 

cells. Short-form aprataxin protein is expressed both in 

the nucleus and cytoplasm， while the expression of 
long-form proteins is localized in nucleus. Taken 

together with the homology of long form aprataxin wi仕1

polynuc1eotide kinase♂phosphatase (pNKP) these data 

suggest that aprataxin is involved in repair of single-

stranded DNA break. Interestingly， ataxia 

telangiectasia， an autosomal recessive diseases caused 

by a defect in DNA double-strand break sensor， exhibits 

clinical presentations similar to EAOH， raising a 
possibility that cerebellar neurons are exquisitely 

sensitive to DNA damage. 
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P01凶F・25
The analysis of aprataxin， the product of 
causative gene of early-onset ataxia with 
ocular motor apraxia and hypoalbuminemia 

OYasuteru Sano1， Shuichi Igarashi1， Osamu Onodera1， 

Hidetoshi Date1， Mutsuo Oyake1， Nobuyoshi 

Hukuhara3， Takao Makifuchj3， Mitsunori Morimatsu4， 

Hitoshi Takahashi2， Shoji Tsuji1 
lDept. Neuro. Brain， Niigata Univ.， 2Dept. Patho. 

Brain， Niigata Univ.， 3Dept. Neuro. Saigata Hp.， 

4Dept. Neuro， Yamaguchi Univ. 

Early-onset ataxia with ocular motor apraxia and 

hypoalbuminemia (EAOH) is an autosomal recessive 

neurodegenerative disorder characterized by early age 

of onset， progressive ataxia， absence of tendon reflexes， 

distalloss of sense of position and vibration， pyramida1 

weakness of the legs and hypoa1buminemia. Recently， 

the causative gene of EAO H， APTX， has b巴enidentified. 

There are two mRNA species of APTX. We called the 

shorter splicing variant “short form" and the longer 

one “"long f，おorm

form 0ぱfAPT叉wasmore s甘ongl:砂yexpressed in various 

tissues including CNS than the short form. The long 

form of aprataxin is a protein consisting of 342 amino 

acids harboring 3 NLS with a ca1culated molecular 

weight of about 39100. To characterize the physiologica1 

functions of aprataxin， we developed polyc1onal 
antibody raised against C-terminal fragment of 

aprataxin. On Wearern blotting of control human 

tissues this Ab strongly detects strongly a 39kDa 

protein出atis reduced or absent in the case of EAOH 

patients. A 20kDa protein is also detected in control 

human tissues， but this protein band is much fainter 

than that of a 39kDa and also absent in those of EAOH 

patients. We estimate that the 39kDa protein represents 

the translational product derived from the long form 

APT叉 andthe 20kDa protein corresponds to that of 

short form. By subcellular fractionation using 

differential centrifugation we found that aprataxin is 

mainly located in the nuc1eus.τnese data suggest白at

the 39kDa protein is the major product of APTX and 

localized in the nuc1eus， and furthermore， that defective 

physiological functions of this larger protein lead to the 

EAOH phenotype. 

P01・F・26
The role of PKR in neurodegenerative 
diseases induced by ER-stresses. 

o Yoshio Bando1，3， Reiko Ohnuki4，6， Taiichi 
Katayama2，3， Shigetaka Yoshida1， Kazanari Tairaど4止り'点5

Mぱiaおsa句y喝aTohyama2，3 

lDept. Anatomy， Asahikawa Medical college， 2Dept 

Anat. and Neurosci.， Osaka Univ， Grad， Sch， of Med" 

3Core Research for Evolutional Science and 

Technology， 4Gene Discovery Research Center， AlST， 

5Dept. of Chem. and Biotech" Tokyo Univ. Grad， Sch. of 

Engineering，日Instituteof Applied Biochemis句T，Univ， 

ofTsukuba 

We have reported that ER-stress凶器eredneuronal cell 

death in neurodegenerative diseases， such as CVD， AD， 

and PD. We attempt to gene discovery using ribozyme 

method based on gene knockdown and expression 

c10ning systems for the isolation of effective genes 

(Ohnuki R. reports in this meeting)， We determined位le

target genes from Rz sequences and analyzed the role 

of isolated genes in apoptosis， Further we have 

examined about one of key molecules， pro-apoptotic 

factor PKR. It is well known that over-express or 

activ甜onof this gene leads to apoptosis. We found this 

gene was .induced and activated by ER-stress， and Rz for 

this gene actually suppress its expression， and 

protected by ER-stress mediated apoptosis， Moreover， 

PKR was expressed in autopsy tissues of various 

neurodegenarative diseases， such as AD， PD， and HD， 

We conc1ude that ER-s仕esswill be common pathway in 

various neurodegenarative diseases and PKR will be 

one of key molecule in these diseases. 
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Molecular mechanism in neuroprotective 
properties of a dopamine agonist， 
cabergoline. 

Michiyo Yoshioka， Ken-ichi Tanaka， oNaoko Fujita， 

Ikuko Miyazaki， Masato Asanuma， Norio Ogawa 

Dept. Brain Science， Okayama Univ. Grad. Sch. Med. & 

Dent. 

Free radicals are involved in the pathogenesis and/or 

progression of Parkinson's disease (PD). Several ergot 

derivative dopamine (DA) agonists have been reported 

to scavenge free radicals in vitro and to show a 

neuroprotective effect in vivo. We investigated the in 

vi廿ofree radical scavenging and antioxidant activities of 

cabergoline， a long-acting ergot DA agonist， as well as 

its ability to activate glutathione (GSH)， catalase (Cat) 

and superoxide dismutase (SOD) activating effects and 

its in vivo neuroprotective properties against 6-

hydroxydopamine (6-0HDA) intracerebroven仕icularly

(i.c.v.) in mice. The striatal DA turnover induced by 

i.c.v. injection of 6-0HDA was completely normalized by 

pre仕eatmentwith cabergoline. Moreover， cabergoline 

scavenged free radicals in vitro and significantly 

reduced lipid peroxidation in vitro and in vivo. 

Furthermore， daily administration of cabergoline to 

mice significantly increased striatal GSH levels by 

activation of RNA expressions of GSH-related en勾rmes，
although striatal catalase and SOD activities did not 

change. In addition， our present resu1ts suggest that 
repeated adminis甘ationof cabergoline attenuates both 

6-0HDA-induced striatal DAergic dysfunction and 

nigros仕iatalDA neuronal cell death， since cabergoline 

also had a neuroprotective effect in the 

immunohistochemical experiment. 

In conc1usion， our findings indicate that the mu1tiple 
antioxidant mechanisms of cabergoline， such as 

activation of the GSH system and the direct free radical 

scavenging activity， may explain the neuroprotective 
effect of this ergot DA agonist. 
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P01・F同28(MS4・4)

Activation of CREB-dependent transcription 
system suppresses expanded 
polyglutamine induced cytotoxicity. 

o Mitsuteru Shimohata， Takayoshi Shimohata， 

Shuichi Igarashi， Satoshi Naruse， Shoji Tsuji 

Dept.Neurol， Brain Res. Ins， Niigata Univ， 

At least nine neurodegenerative diseases are known to 

be caused by expanded CAG repeats encoding 

polyglutamine (polyQ) stretches. The molecular 

mechanisms of neurodegeneration， however， remain 

unknown. We recently found that expanded polyQ 

stretches preferentially bind to TAF II 130 and that the 

interaction strongly suppresses CREB-dependent 

transcriptional activation. To further elucidate the 

involvement of CREB-mediated transcription in 

polyglutamine diseases， we investigated how expression 

of cyc1ic AMP-responsive gene products is affected in 

Neuro2a cells expressing the nuc1ear loca1ization signal 

(NLS)ーtaggedtruncated DRPLA protein (QO， 19， 57) 

fused with GFP. On Western blot analysis， we found 

that expression of phosphorylated CREB and c-fos was 

substantially suppressed in a polyglutamine length-

dependent manner after the treatrnent with O.lmM of 

CPT-cAMP， and this length-dependent downregulation 

of CREB-dependent transcription was restored by the 

treatment with 2mM of CPT-cAMP. Furthermore 

nuc1ear fragmentation in Neuro2a cells and COS7 cells 

expressing the truncated DRPLA protein (Q57) was 

substantially suppressed in白epresence of CPT-c品tlP

(2mM) or 100μM of Forskolin in the culture medium， 

and co-expression of dominant-negative CREB 

abrogated the effects of these compounds， indicating 

that phosphorylation of CREB is involved in the 

cytotoxicity induced by expanded polyQ stretches. 

These findings suggest仕mtthe interference of CREB司

dependent transcription by expanded polyQ stretches is 

involved in the pathogenesis， and白atphosphorylation 

of CREB or supplementation of agents which enhance 

CREB-dependent transcriptional activation are targets 

of treatment for these disorders. 
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ATF3 protects neurons from JNK induced 
apoptosis by upregulating Hsp27. 

OSaya Nakagomj1， Yasuhiro Suzukj1.2， Hiroshi 

Kiyama1 

lDept. Anat. Grad. Sch. Med. Sci.， Osaka City Univ.， 

2Dept Internal Med1. Med.， Asahikawa Medical Co11. 

Activating transcription factor 3 (ATF3) is an 

immediat令earlygene， which is rapidly induced during 
stress responses such as UV irradiation and nerve 

injury. However， neither the physiological function nor 

the mechanism of activation has been unknown. We 

demonstrate here that ATF3 protected PC12 cells from 

]NK induced apoptosis. Moreover， ATF3 also protected 

SCG neurons against cell death after NGF deprivation. 

By using microarray technology， we found that Heat 
shock protein 27 (Hsp27)， known as a molecular 

chaperone and antiapoptotic proteins， was increased in 

ATF3 overexpressing cells. This upregulation was seen 

only when c-Jun NH-terminal Kinase (JNK) was 

activated. BIM and Fas ligand，仕lemajor proapoptotic 

genes upregulated by c-Jun/JNK activation， was not 
changed during inhibition of ]NK induced apoptosis by 

ATF3. ATF3 may modulate apoptosis by regulating 

stress-induced factors， such as heat shock proteins and 

a旺'ectthe fate of neurons. 

P01聞F開30(MS2・1)

Transcription factors induced in cultured 
cortical neurons by beta amyloid peptide 

OYoko Uchida， Fujiya Gomi 

Dept Neuropathol. TMIG 

Beta amyloid (A beta) may play a important role in 

pathogenesis of AD， because A beta has toxic effect to 

cultured neuronal cells. However， about half of non-
demented aged individuals have A beta plaques in 

neocortex but do not show neurona1 loss in neocortex. 

These controversial findings in vitro and in vivo 

suggests that A beta induces molecules not only 

activating cell death pathway but also protecting 

neurons from A beta toxicity in neocortex. To 

understand the molecular mechanisms of A beta 

actions， we analyzed gene expression in rat cerebral 
cortical neurons treated with A beta 1-42 peptide by 

using cDNA macroarray and RTQ-PCR analysis. Out of 

1176 cDNAs， 2 genes， PAX and MASH1 showed a 

reproducible induction in their expression by the 

addition of A beta. MASH1 is a basic helix-loop-helix 

transcription factor and known to function in 

determination and d近'erentiationof neurons.τben we 

examined the e妊'ectsof MASH1 over-expression in 

cultured co吋calneurons， on neurite outgrowth and on 
neuronal death by serum withdrawal. Neurons 

expressing MASH1・hrGFPhad longer neurites than 

those expressing hrGFP. Moreover， neurons 

expressing MASH1-hrGFP were less sensitive ωserum 

withdrawal than those expressing hrGFP.τbese results 

indicate that induction of embryonic gene MASH1 in 

neurons by A beta may be protective response泊brain.

The updated information of the expressions of other 

仕'anscriptionfactors in A beta treated neurons will also 

be discussed. 
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P01-F-31 
Temporary damage by trimethyltin in 
dentate granule neurons of mouse 

OHiroaki Okuda1， Norito Nishiyama1， Yasuhiro 
Yam創noto1，Yukio Yoneda2， Kiyokazu Ogita1 

lDept. Pharmacol. Setsunan Univ. Fac. Pharm. Sci.， 

2Dept. Mol. Pharmacol. Kanazawa Univ. Fac. Pharm. 

Sci. 

We examined the effect of trimethyltinσM1)， a well-

known neurotoxicant， on hippocampa1 neurons of 
mouse. An intraperitonea1 injection of TMT into adult 

ddY mouse 1ed to neurona1 10ss in dentate granule 

neurons， in a dose-dependent manner. However， CA1-

CA3 pyramidal neurons of the hippocampus were not 

damaged by the injection ofTMT. Cresy1 vio1et staining 

revea1ed that neurona1 10ss was seen in the dentate 

granule neurons 1 day after injection of TMT at a dose 

of 3 mg/kg. At 2 days 1ater， surviving granu1e neurons 

in the dentate were 1ess than 30% of those in the con仕01

anima1s. At 7 days after TMT injection， interesting1y， 

surviving dentate granu1e neurons were increased to 

about 60% of those in仕lecontro1 anima1s， with returning 

to the contro1 1eve1s 14 days afterward. 

Immunohistochemica1 ana1ysis using an anti-sing1e-

stranded DNA (ssDNA) antibody revea1ed that DNA 

fragmentation was seen in the dentate granu1e neurons， 
but not in the pyramida1 neurons， 1ω7 days after TMT 

injection， with the highest 1eve1 at 2 days 1ater. 

However， there was no positive cel1 for anti-ssDNA 
加 tibody14 days afterward. These results suggest that a 

systemic adminis仕ationof TMT into mouse se1ective1y 

damages granu1e neurons in the hippocampa1 dentate 

g庁us，where has the abi1ity of repairing TM下induced

neuronal damage. 
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P01・F-32(MS2・2)

Activity-dependent expression of alivin 1 
and its involvement in the survival of 
cerebellar granule neurons 

。romioOno1•2, Naoko Suzuki1， Yoshiaki回kkawa2，
Hiromichi Yonekawa2， Seiichi Kawashima1 

lDept. Mol. Biol.， Tokyo Metro. Inst. Med. Sci.， 2Dept. 

Lab. Anima1 Sci.， Tokyo Metro. lnst. Med. Sci. 

Neurons survive in an activity-dependent manner.τbeir 

survival requires Ca2+-dependent gene transcriptions. 

To identify genes白atare required for the survival of 

neurons， we have screened genes that were expressed 

in an activity-dependent manner in rat cerebellar 

granu1e neurons， and ident温edand cloned rat alivin 1 

(ali 1). This gene encodes a nove1 transmembrane 

protein that has seven 1eucine-rich repeats， one 

immunog1obulin-1oop， and a sing1e transmembrane 
domain. This protein shows similarity to the proteins 

encoded by Drosophila kek fanli1y and also mammalian 

trk family. In cu1tured rat cerebel1ar granule neurons， 

expression of ali 1 mRNA was confined to the cells仕lat

were cu1tured in the medium containing either 25 mM 

KC10r 150μM N-methy1-D-aspartic acid， both of which 

promote the surviva1 of the granu1e neuron. On the 

other hand the expression of ali 1 mRNA was hard1y 

detected when仕lecells were cultured in the medium 

containing 5 mM KCl. The expression of ali 1 mRNA 

was regu1ated at the transcriptiona1 step by the Ca2+ 

influx through vo1tage-dependent lrtype Ca2+ channe1s 

when the cells were stimu1ated by 25 mM KCl. Addition 

of the specific antiserum against rat Ali 1 to the cu1ture 

medium resulted in the decreased surviva1 rate of 

cerebellar granu1e neurons， suggesting that Ali 1 is 
involved in the surviva1 of位legranu1e neuron. We have 

a1so cloned ali 1 cDNA from mouse and human brains. 

Mouse ali 1 was mapped to chromosome 15 by the 

radiation hybrid method.τbis region is syntenic with a 

region on human chromosome 12， whlch is a positional 

candidate 10cus for familial Alzheimer's disease type 5. 
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Essential role of Rho/Rho-kinase signaling 
pathway in target-independent survival of 
developing motor neurons 

OKenta KobayashP， Masanori Takahashi2， Kazuaki 

TakahashP， Hiroyuki Yaginuma3， Noriko Osumi2， 

Kozo Kaibuchi4， }匂zuωKobayashj1

Dept. Mol Genet. Inst. Biomed. Sci.， Fukushima 

lMedical Univ.， 2Dept. Dev Neuro. Grad. Sch. Med.， 

Tohoku Univ.， 3Dept. Anat.， Fukushima Medical Univ， 

4Dept. Cel1 Pharmacol. Grad. Sch. Med.， Nagoya Univ 

About 50% of spinal cord motor neurons (MNs) 

undergo programmed cell death during embryonic 

development. A general mechanism that controls MN 

death has been considered to depend on the target-

derived仕ophicfactors derived from target tissues. The 

Rho GTPase participates in signaling pathways that 

regulate actin cytoskeletons inc1uding s廿essfibers and 

focal adhesions. Rho is also involved in the regulation of 

neurite retraction presumed to be driven by a 

contraction of仕leactomyosin system. Rhcトkinaseis one 

of the m吋oreffector molecules in the Rho signaling 

pathway. Here we report an important role of Rho/Rho-

kinase signaling pathway in MN development. 

Transgenic σg) mice expressing dominant negative 

form of RhoA in specific neuronal types showed an 

evident reduction in MN number in the spinal cord at 

early embryonic stages because of enhanced apoptosis. 

Tg mice expressing dominant negative form of Rho-

kinase exhibited similar developmental defects. The 

enhanced apoptosis occurred in the developing MNs 

prior to the target innervation. These resu1ts suggest 
that Rho/Rhかkinasesignaling pathway plays a pivotal 

role in target-independent survival of MNs during 

development. 

P01園F・34

Dlxin-1， a necdin/MAGE homologous 
protein， enhances E2F1四inducedneuronal 
apoptosis 

OTakaaki Kuwajima， Hideo Taniura， Kazuaki 

Yoshikawa 

Div. Regu.Macro.Mol.Func.Ins.Protein Res.，Osaka 

Univ. 

Necdin is a growth suppressor expressed 

predominantly in postmitotic cells. Necdin has been 

implicated in the pathogenesis of Prader-Willi 

syndrome， a genomic imprinting-related 

neurobehabioral syndrome. Necdin binds to the 

凶 nscriptionfactor E2Fl， and ectopic expression of this 

protein induces cell growth arrest. In search of necdin 

homologous proteins， we screened mouse brain cDNA 

library using cDNA encoding a necdin/MAGE 

homologous region. One of the positive c10nes encodes 

Dlxin-l， a protein that interacts with the Dlx family 

homeodomain protein Dlx5. Recently， NRAGE， a rat 

Dlxin-1 homolog， has been identi宣edas a protein that 

mediates p75 neurotrophin receptor-dependent 

apoptotic signaling. We raised a rabbit polyclonal 

antibody against Dlxin-l and examined the expression 

of D1xin-1 in仕lebrain. Western blot analysis revealed 

that the expression level of Dlxin-1 was high in the 

brain of mouse embryo but was reduced in mature 

brain. lmmunohistochemistry showed that Dlxin-1 was 

enriched in the hypothalarnus， brain stem and spinal 

cord and a1so observed in peripheral neurons， inc1uding 

仕le仕igeminaland dorsal root sensory ganglia. D1xin-l 

was distributed predominantly in neuronal cytoplasm. 

Forced expression of Dlxin-l induced growth 

suppression as assessed by bromodeoxyuridine uptake 

assay and colony formation analysis. A carboxyl 

terminal region of Dlxin-1， which encompasses the 
necdin/MAGE homology domain， bound to E2Fl. In 

differentiated NIE115 neuroblastoma cells， ectoic 
expression of E2F1 induced apoptosis. Coexpression of 

Dlxin-l accelerated E2Fl-induced apoptosis， whereas 

coexpression of necdin suppressed apoptosis. These 

results suggest仕latDlxin-l suppresses cel1 growth and 

enhances apoptosis through interaction with E2Fl in 

differentiated neurons. 
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Nitric oxide(NO)-induced apoptosis is 
mediated by tyrosine kinase activation in 
PC12 cells 

U'foshifumi Yamamoto1， Kohei Yuyama1， Hideko 

Yamamoto2 

lLab. Mol. Recognition. Grad. Sch. Integrated Sci.， 

Yokohama City Univ.， 2Dept. Mol. Psychiatry， Tokyo 

Inst. Psychia町r

We previously reported that low concentrations of ni仕ic

oxide (NO) induce an apoptosis through caspase-

independent mechanisms. We also demonstrated that 

the antioxidant ascorbate blocked NO-induced 

apoptosis suggesting that an increase in the production 

of reactive oxygen species (ROS) contributes the cell 

death. In the present study， we investigated the role of 

production of ROS and activation of protein kinases in 

this apoptotic process. An NO-donor， NOR3 increased 

the formation of ROS from 1 h after廿ea伽lentin PC12 

cells using the fluorescent dye 2'，7'-dichlorofluorescein-

diacetateのCFH-DA).Furthermore， NOR3-induced cell 
death was completely attenuated by pretreatment with 

genistein， an inhibitor of protein tyrosine kinase， in 

dose-dependent manner， whreas inhibitors of protein 
kinase A， protein kinase G and CaM kinase unaffected 

NOR3-induced cell death in PC12 cells. Calphostin C， an 

inhibitor of protein kinase C， also partially inhibited cell 

death induced by NOR3. These findings suggest that 

the cell death induced at low concentrations of NO is 

mediat巴dby the production of ROS and resulting most 

likely in the activation of protein tyrosine kinase and/or 

protein kinase C activities as an initiator of caspase-

independent apoptosis 
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P01圃F・36

The involvement of conversion of the p35 
Cdk5 activator to p25 in neuronal cell death 

。TaroSaito， Yuichi Fujita， Akiko Asada， Shin-ichi 
Hisanaga 

Dept. Biol. Sci. Grad. Sch. Sci.， Tokyo Metropolitan 

Univ. 

Cyclin-dependent kinase 5 (Cdk5)， a cdc2-related kinase 

expressed in post-mitotic neurons， is activated by 

association with a brain specific activator p35. Cdk5 is 

also activated by p25， an N-terminal廿uncatedform of 

p35. Cleavage of p35 to p25 is suggested to change the 

subcellular distribution of active Cdk5 from the 

particulate to the cytosolic fraction， thereby allowing 

aberrant phosphorylation of neuronal proteins. 

Conversion of p35 to p25 was shown ωbe catalyzed by 

calpain， a protease which is involved in various types of 

cell death. Accumulation of p25 has been observed in 

cultured neurons undergoing cell death and in the 

brains of A1zheimer's patient叩 dbrains of ALS model 

mice. However， it is still unclear whether the conversion 
to p25 is essential for neuronal cell death. Here we 

examined the involvement of廿lep35 cleavage to p25 in 

neuronal cell death using a mutant p35， which was not 

c1eaved to p25. A mutant p35 whose amino acids 

inc1uding the cleavage site were deleted， exhibited the 

resistance to calpain. We generated an adenovirus 

expression vector containing mutant p35 cDNA. We 

expressed the unc1eavable p35 in primary cultured 

cortical neurons by infecting the adenovirus vector， and 

analyzed whether the p35 c1eavage is necessary for 

neuronal cell death. 
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P01圃F・37

Mechanism 01 the inhibition 01 
oligodendrocyte apoptosis by NF戸 κBp50 
subunit. 

OMakoto Hamanoue， Ken Takamatsu 

Dept Physiol. Sch. Med.，Toho Univ. 

p50 subunit is one of the NF-/C B famiIy known to be 

expressed in ubiquitous cells and to inhibit apoptosis of 

sensorγneurons， hippocampal neurons and striatal 

neurons in the central nervous system. Although 

activation of p50 in the oligodendrocyte訂edetected by 

several stimuli， the p50 function remains unknown. In 

last meeting， we have demonstrated that p50 prevent， 

does not induce， oligodendrocytes apoptosis effectively. 

Although p65 subunit of NF-κB are supposed to 

prevent apoptosis by modifying caspase activity in 

neurons， the precise mechanism of p50 remains 

unknown; 

In the present study，ωelucidate the mechanism of p50， 

we established oligodendrocyte progenitors celllines， 

CG4 cells， which carry activated exogenous human p50 

subunit in the nuc1eus. CG4 cells carrying p50 were 

lysed and analysed by using speci:fic antibody against c-

IAP-2， which is able to inhibit caspase activity. 

Expression level of c-IAP-2 was not increased by p50-

overexpression compared to that of empty vector， 

suggesting that c-IAP・2and it's target， caspase， could 

not be related to apoptosis of oligodendrocytes induced 

byTNF-α. Indeed， we ascertained that pan-caspase 
inhibitor， v-VAD， fai!ed to block CG4 cells apoptosis， 

indicating that p50 subunit of NF-/C B could function in 

preventing apoptosis of oligodendrocytes through the 

mechanism besides c-IAP-2 and caspase pathway. 

P01-F-38 

E1fect of caspase-3 on the primary cultured 
mice cortical neurons with HSV・1infection 

。'JiaweiW ANG， Dexin W ANG， Zijing FENG et al. 

Dep紅白lentof Neurology， Beijing Friendship Hospital， 

Beijing 100050 

[Abstract] 0る，jectTo study the e旺'ectof caspase-3 on the 

primary cultured mice cortical neuron with HSV-1 

infection . Methods By Using spectrophotometer to 

detect the absorbance units at 405 nm of the subs仕ate

of caspase-3 ， the chromophore p-nitroanilide(pNA 

).Comparing with the normal group， virus group， 

sorbital group ，and sorbital group with virus in the 

absorbance units of chromophore substrate .Analyze 

the changes in inner mitochondrial membrane potentia1 

of the different group cells with flow cytometry. Results 

The absorbance units in the pNA of normal samples 

were higher than negative control ，the sorbital group 

were higher than normal group， the virus group were 

much lower than normal group， and the sorbital with 

virus were lower than of the sorbital group. The mock-

infected cells exposed to sorbitol or ceramide-2 showed 

a decreased mitochondrial membrane potential 

compared to untreated or HSV-1-infected cells. 

Conclusion We can find the apoptosis at the normal fe旬l

mice cortica1 neurons primary cultured in vitro， HSV-l 

infection prevents the depolarization of the inner 

mitochondrial membrane induced by sorbital， the 

pathways of programmed cell induced by sorbitol is 

caspaseふdependent，HSV-1 may have the functions 

that block caspase-3. 
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P01-F・39(MS4・8)
Activation of Forkhead transcription factor 
followin9 transient forebrain ischemia in 
gerbil hippocampus 

OKohji Fukunaga1， Takayuki Kawano1.2， Yukitaka 

Ushio2， Eishichi Miyamoω1 

lDeptPharmacol. Kumamoto Univ. Sch. Med， 2Dept. 

Neurosurgery Kumamoto Univ. Sch. Med 

In transient brain ischemia， an inactivation of protein 
kinase B (Akt) is involved in delayed neuronal death in 

gerbil hippocampus. We recently reported白ataprotein

tyrosine phosphatase inhibitor， sodium orthovanadate 

rescues cells from delayed neuronal death following 

transient forebrain ischemia through 

phosphatidylinositol 3-kinase-protein kinase B (Akt) 

pathway (Kawano et al.， ]CBFM， 21: 1268， 2001). Here 

we demonstrated that activation of FKHR， which is a 

member of Forkhead transcription factors and a 

substrate for Akt， preceded delayed neuronal death in 

CA1 regions after transient forebrain ischemia. Adult 

Mongolian gerbils were subjected to 5-min forebrain 

ischemia. Immunoblotting analysis with anti-phospho-

FKHR antibody showed that phosphorγlation of FKHR 

at serine-256 in the CA1 region decreased immediately， 

0.5 and 1 h after reperfusion. The dephosphorylation of 

FKHR was correlated with the decreased Akt activity. 

Intracerebroventricular injection of orthovanadate 

inhibited dephosphorylation of both Akt and FKHR 

after reperfusion， and blocked delayed neuronal death 
in the CA1 region. Gel mobility shift analysis using 

nuc1ear extracts from the CA1 region prepared 

immediately after repe巾 siondemons凶 tedincreases 

in DNA binding activity for FKHR related element on 

Fas ligand promoter. The orthovanadate injection 

before ischemia inhibited its binding activity. Two days 

after reperfusion， expression of Fas ligand increased in 
the CA1 region and the orthovanadate injection 

inhibited its increased expression. These results 

suggest that the inactivation of Akt results in activation 

of FKHR and thereby induces expression of Fas ligand 

related to cell death in the CA1 region after transient 

Eorebrain ischemia. 
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P01・F幽40

Leukotriene D4 activates microglia through 
the CysLT1 receptor 

。fetsuyaHirabayashP久 TakaoShimizu1 
lDept. Biochem. Mol. Biol.， Grad. Sch. Med.， Univ. 

Tokyo， 2Lab. Chem. Pharmacol.， Grad. Sch. Pharm. 

Sci.， Chiba Univ 

The cysteinylleukotrienes (cysLTs) LTC4， LTD4， and 

LTE4 are a c1ass of peptide-conjugated lipids formed 

from arachidonic acid. They are produced in brain 

during ischemia， seizures and HIV-associated dementia. 

While they have been proven to be potent inflammatory 

lipid mediators in bronchial asthma， their pathological 
role in the central nervous system is still unc1ear. 

N orthern analysis and in situ hybridization 
demonstrated that expression of CysLTl-receptor 

mRNA in mouse brain was localized primarily to 

microglia. In cu1ture， LTD4 stimulated migration and 

elevated intracellular calcium levels of primary 

microglia as well as microglial cell lines. These 

responses were blocked by the competitive CysLTl 

receptor antagonists， MK-571 and ONO-I078. The 

effects of LTD4 on cytokine secretion， nitric oxide 

synthesis， superoxide production， glutamate release， 

and matrix metalloproteinase production were also 

examined in microglia. Our findings suggest that LTD4 

released from damaged tissue attracts and activates 

microglia through the CysLTl receptor and con仕ibutes

to the inflammatory glial response in pathological 

states. 
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P01・F-41

Inhibitory Effect of 17β-estradiol 
Administration on Some Factors Implicating 
in Progression of Neuronal Apoptosis in 
Gerbil Hippocampus Induce by Transient 
Ischemia/Recirculation Insult 

OKimikazu Fujita1， Toshiaki Kato1， Masamitsu 

YamauchF， Nobuko Yoshimot03， Kenz刀 Shibayama1，

Yutaka Nagata1， Eiichi Miyachi1 

lDept.Physiol.Sch.Med.，Fujita Hlth，Univ.， 2Aichi 

Gakusen College， 3N agoya Bunri College 

We have already reported that enzymic activity and 

induced protein of tissue transglutaminase(tTGase)， a 

marker of tissue degeneration process，had been 
continuously increasing in the hippocampus area after 

application of仕ansientischemia/recirculation insult to 

mongolian gerbil. Daily injection (i.p.) of 17 s -
estradiol(17/1-ED; 10μg/ml) to the treated animal 

reduced the enhanced tTGase activity. Then we 

investigate throughly the mechanism of neuronal 

degeneration process， and examined alterations of 

some factors implicating in the process such as Bc1-2， 

an apoptosis suppressor gene， caspase-3， an en勾rmeto

proceed tissue degeneration， and gIial glutamate 

仕ansporter(GLT-1，GLAST)in the hippocampus. Then 

we measured the effect of 17 s -ED adminis仕ationto仕le
animal after the transient ischemia/recirculation insult. 

After the insult， as the apoptotic changes proceed， 

immunochemicaIly identified Bcl-2 gene expression 

tended ωdecrease， caspase-3 activity to increase and 

GLT-l to become dysfunction. Through daily i.p 

injection of 17 s -ED to the operated animal showed 
some protecting effects for the progression of apoptotic 

changes by increasing Bc1-2 expression， suppressing 

caspase-3 activity， and recover the GLT-l function in the 

damaged gerbiI hippocampus tissues， produced by 

仕組sientischemia/recirculation insult. 

P01・F・42

Subcellular localization of Sir2 NAD司
dependent histone deacetylase 
homologues from brain 

OYoshiyuki Horio， Jun Sakamoto 

Dept. PharmacoI.， Sapporo Med. Sch. 

The yeast siIent information regulator 2 (Sir2) is an 

NAD-dependent histone deacetylase. It silences 

transcription at the mating type loci， telomeres and白e

ribosomal D NA. Over-expression of Sir2 extends the life 

span of yeast and C. elegans， whiIe Sir2 knockout in 

yeast shortened life span to about 50%. Mammalian celIs 

also express several Sir2 homologues. RecentIy， 

mammaIian Sir2α(SIRT1) has been shown to 

deacetylate not only histone H3 and H4 but also P53 in 

an NAD-dependent manner， suggesting that Sir2a has 
some functional roles in P53-mediated apoptosis. 

However， most of physiological functions of Sir2 

homologues seem to be unknown. Neurons have an 

extremely long life span. To examine the functions of 

Sir2 homologues in the brain， we isolated Sir2α 

(SIRTl) and Sir3(SIRT3/Sir2L3) cDNAs from mouse 

brain library. The deduced amino acid sequences of 

these c10nes showed that SIR2αhave two motifs 

resembling a nuc1ear localization signal (N凶，)in N-

terminal region (aa31-38， NLSl) and in the middle 

(aa223-230， NLS2) of the protein， whiIe SIR3 has one 

NLS-Iile motif in C-terminal region (aa284-290). To 

assess whether these putative NLSs act as廿uenuc1ear 

import signals， we constructed various GFP-fused 

deletion mutants. We found both of NLSs in SIR2α 

were functional， whiIe that of SIR3 was not. Thus， target 

proteins of SIR2αand SIR3 may be different. 
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A novel gene containing ankyrin-repeat 
expressed in senescence accelerated 
mouse (SAMP8) hippocampus and 
cerebrum 

ONaoshi Yamamura1.2， Nobuya Koike1， Yasuyuki 

Nomura3， Yasunobu Okuma3， Takashi Uehara3， 

Yoshi界lkiSakaki1， Tomoko Tashir02， Chie Furihata1•2 

lHuman Genome Cent.， Insit. Med. Sci.， Univ. Tokyo， 

2Sch. Sci. Eng.， Aoyama Gakuin Univ.， 3Dept. 

Pharmacol. Grad. Sch. Pharm. Sci.， Hokkaido Univ. 

Senescence-accelerated mouse prone 8 (S品QP8)is a 

disease mouse modelof learning impairment. These 

mice grow normally to adu1ts but then suffer 

accelerated aging. SAMP8 is a suitable animal model to 

examine the decline in learning ability with senescence. 

Gene expression changes in SAMP8 brain were studied 

by f1uorescent differential display analysis. Total RNAs 

were extracted from hippocampus and cerebrum of 

groups of 5 male SAMP8加 dSAMR1 (normal con仕01)，

8 months of age.τbe first cDNA s仕andswere prepared 

with reverse transcriptase with GT15(A， C G). The 

second cDNA strands were prepared with Taq DNA 

polymerase with GT15(A， C G) and arbi廿ary10mer 5' 

primers. PCR products were separated by 5%PAGE. A 

cDNA fragment of 165 bp encoding a part of EST was 

cloned. A 5-fold increase in expression was observed in 

hippocampus and cerebrum in SAMP8 determined by 

PCR and Northern blot. EST was highly expressed in 

hippocampus and cerebrum but not in other organs in 

SAMP8. An mRNA sequence of 2.5 kb that contains 

ORF (684 bp) could be linked to chromosome 15 by 

using EST clusters in NCBI database. Expression of 2.5 

kb cDNA was confirmed in hippocampus and cerebrum 

by PCR， and sequenced. This is a novel gene.百leORF 

started from Met and contained an防rin-repeat(294 

bp). An mRNA sequence of 2.6 kb of a human 

homologue (also a novel gene) could be identified in 

chromosome 8 in NCBI database. The gene was 

sequenced and the expression confirmed by PCR. It 

contains ORF with 684 bp (87% homology) and 228 

amino acids (98% homology). In conclusion we found a 

novel gene containing ankyrirトrepeatexpressed in 

SAMP8 hippocampus and cerebrum， and identified a 

human homologue. The gene may be related to brain 

agmg. 
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P01・F圃44

Effect of Japanese herbal medicine (Tok卜
Shakuyaku-San) on DNA damage in aged 
rodent brain and C6 glia cell death 

OMidori Hiramatsu 

Tohoku University of Community Service and Science 

J apanese herbal medicine， TokトShakuyaku-San
ぐfsumura& Co.， Tokyo) has free radical scavenging 

activities against superoxide， hydroxyl and 1，1-

diphenyl-2・picryl-hydrazyl radicals. It has been shown 

to decrease elevated lipid peroxide level in aged rat 

brain. It has an enhancing activity on cholinergic 

neuronal functions in the striatum of aged rat. DNA 

damage has been evaluated by the assay of 8-hydroxy 

-2' -deoxyguanosine formation， and the damage in 

rodent brain was found to increase wi仕1age. Cell death 

is related with reactive oxygen free radicals. In the 

present study Toki-Shakuyaku-San was examined to 

affect DNA damage in brain with age and C6 g1ia cell 
death. 8-Hydroxy-2' -deoxyguanosine was assayed 

using high performance liquid chromatography and 

cell death was evaluated by induction with glutamate 

using lactate dehydrogenase assay. Senile accelerated 

mice (SAMP8) of 3-4 and 7-12 months old were used for 

experiment. The following resu1ts were obtained; (1) 

DNA damages in brain and liver of SAMP8 at 3・4

months old were accelerated compared ωthose of 

control SAMR1 mice， and Toki-Shakutyaku-San 

decreased the DNA damage in brain of SAMP8. (2) 

DNA damage was elevated in aged rat brain of 24 

months old， and Toki -Shakuyaku・Sanlowered it. (3) 

Toki-Shakuyaku-San inhibited glutamate-induced C6 

glia cell death. These resu1ts suggest that inhibitory 

ef妊f巴ctsby Toki.白δhakuyaku司Sanmay be due to it岱sf企ree

radical scavenging activities. In conclusion， Toki-

Shakuyaku -San may protect or may delay to have a 

lapse of memory and dementia. 
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P01・F圃45

Reduction of histamine-induced 
phosphoinositide hydrolysis in mouse 
frontal cortical slices after repeated 
methamphetamine treatment 

O]unichi Kitanaka， Nobue Kitanaka， Motohiko 

Takemura 

Dept. Pharmacol.， Hyogo Col. Med. 

Chronic as well as acute administration of 

psychostimulants， such as cocaine and amphetamines， 
results in enhanced behavioral responses termed 

sensitization. This phenomenon is thought to be 

relevant to the development of drug addiction. 

Therefore， it is important to elucidate the exact 

molecular and cellular mechanisms underlying 

sensitization induced by psychostimulants for a better 

understanding drug addiction. The purpose of this 

study was to investigate whether repeated treatn淀川of

methamphetamine alters neurotransmitter-induced 

signal transduction of frontal cortex in mice. In this 

presentation， the e妊'ectof repeated administration of 

methamphetamine on locomotion (determined by 

Animex and Supermex systems， Muromachi Kikai Co.， 
Ltd.) and change of brain signal transduction 

(phosphoinositide hydrolysis assay) was investigated. 

Male ICR mice (30-35 g on day 1) received the 

methamphetamine injection (1.0 mg/kg， i.p.) once a 

day for 5 consecutive days showed behavioral 

sensitization when they chal1enged methamphetamine 

on day 10. On day 1， the locomotor activity increased 
with regard to time up to 30 min， and on day 3 the 

maximal locomotor activity was attained immediately 

after the methamphetamine injection. The activity of 

phosphoinositide hydrolysis induced by histamine but 

not glutamate was reduced on day 10 in fronta1 cortical 

slices of mice exposed to repeated methamphetamine 

compared with the results from con仕01group (repeated 

saline i吋ection).百lereduction recovered 25 days after 

the last injection of methamphetamine We will discuss 

the possible developmental mechanism of 

methamphetamine-induced behavioral sensitization in 

mlce. 

P01・F・46

BDNF inhibits apoptosis induced by 
methamphetamine in primary cortical 
neurons through Activation of Akt kinase 

OHideo MatsuzakP， Kazuhiko Namikawa2， Hiroshi 

Kiyama2， Norio MorP， Kohji Sato1 

lDept. Anat. and Neurosci.， Hamamatsu Univ. Sch. 

Med.， 2Dept. Anat.， Grad. Sch. Med.， Osaka City Univ.， 

3Dept. Psychiatr. and Neurol.， Hamamatsu Univ. Sch 

Med. 

Recent study showed methamphetamine (MAP) 

induced neuronal apoptosis through the increase of 

cellular Ca2+ inf1ux at acute phase. On the other hand， 

Ca2+ influx upregulates BDNF仕anscriptionactivity in 

cortical neurons， and growth factors can promote 

neuronal cell survival by acting on phosphatidylinositol 

3-kinase (p13kinase) and its downstream旬rget，serin争

threonine kinase Akt. Here， we examined whether 
BDNF prevents neuronal cell death induced by MAP. 

Cultures of rat primary cortical neurons were prepared 

from embryonic day 18 Har1an Sprague Dawley rat 

embryos. At 24 h after the replacement of medium， cells 

were廿eatedfor 6 h with BDNF or vehic1e (saline) and 

exposed to MAP. Neuronal cell viability was assessed 

by the release of LDH into the cu1ture medium. 

Apoptosis of the neurons was detected by TUNEL. In 

PI3司kinaseinhibition studies， the Pl3-kinase inhibitor 

(wortnlannin and LY294002) was added to the culture 

15 min before廿eatmentwith BDNF. Bo仕1LDH assay 

and TUNEL assay suggested BDNF was capable of 

preventing neuronal cell death induced by MAP. BDNF-

stimulated Akt kinase activity in cortical neurons was 

blocked by PI3kinase inhibitor. Incubation of neurons 

with either of the PI3-kinase inhibitors blocked the 

effects of BDNF on MAP-induced neurotoxicity. 

Adenovirus-mediated overexpression of the activated 

form of Akt significantly inhibited the MAP-induced 

neuronal cell death. Moreover， expression of the kinase-
defective form of Akt almost completely blocked the 

effect of BDNF.τbese findings suggest that activation 

of Akt is necessary and sufficient for the 

neuroprotective effect of BDNF， and is capable of 

preventing MAP-induced apoptosis in primary cortical 

neuron. 
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Paraquat induces long-Iasting 
dopaminergic neurotoxicity through the 
excitotoxic pathway 

OI{azuo Matsubara1， Keiko Shirr也u2，Ko-ichi Oh匂kiI，

Osamu Sait02， Hiroshi Shion02 

lDepartments of Hospital Pharmacy & Pharmacology 

and Legal Medicine， Asahikawa Medical College， 

2Hospital Pharmacy & Pharmacology and Legal 

Medicine， Asahikawa Medical College 

百lecause of Parkinson's disease (PD) has been unc1ear 

yet， but epidemimorogical studies suggest an 

association with pesticides and other environmental 

chemicals. The herbicide paraquat might be a possible 

environmental factor the etiology of Parkinson's disease 

due to the s加lcturalsimilarity to the active metabolites 

of MPTP， N-methyl-4-phenyl pyridinium (MPP+)， 

induce specific dopaminergic toxicity in the brain. We 

have reported the manner of BBB penetration and 

neural cell uptake of paraquat But白etoxic mechanism 

of paraquat has not been well documented. The 

GBR12909， a selective dopamine transporter inhibitor， 

reduced the paraquat uptake into the striatal cell， 

indicating白atthe p訂aquatis uptaken into the s廿iatal

cells partially by the dopamine transpotter. The 

systematic and subchronic treatment of paraquat 

decreased brain tissue monoamine content only in the 

streatum and it's acidic metabolites content in s仕iatum，
midbrain and cortex comparing with the control rats， 

indicating that the herbicide exactly damaged to 

dopaminergic neuron and would be act on the 

dopamine nerve terminals as a toxin. Paraquat 

increased transitory the extracellular glutamate levels 

then elevated the extracellular NOx levels and caused 

dopamine overflow which is small but long-lasting， 

more than 24 h after the paraquat甘ea伽lentThis long-

lasting dopamine overflow was inhibited by l-NAME， 

M長801，DNQX and Deprenyl. These resu1ts suggested 

that paraquat would stimulate glutamate efflux to 

initiate the excitotoxicity on doperminergic neurons， 
resulting in evoked depolarization of NMDA receptor 

channel associating Ca+ penetration into cells by 

activation of non-NMDA receptor channel， and the 
mitochondria dysfunction induced by the activation of 

NOS causing continuous and long-lasting dopamine 

overflow. The chronic mild exposure to paraquat may 

lead to the vuln灯油iliザ ofdopamine neuron easy to 

m泊，e仕leneurodegeneration江addingto other various 

stress. 
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Compensatory neuroprotective events in 
kainic acid-induced neuronal cell death 

OKazuyuki Takata， Y oshihisa Kitamura， Mitsuhiro 

Okazaki， Jun-ichi Kakimura， Takashi Taniguchi 

Dept. Neurobiol.， Kyoto Pharm. Univ. 

Kainic acid (KA)ーinducedneuronal cell death within the 

hippocampus might involve both the activation of 

glutamate receptors and the production of oxidative 

stress， which underlie neurodegenerative disorders. 

However， the processes of KA-induced 

neurodegeneration have been studied， the details and 
the compensatory neuroprotective mechanisms are still 

unc1ear. In this study， we have found that c-Jun， c-Fos 

and cyclooxygenase 2 (COX-2) were induced in the 

neurons throughout the entire hippocampus after KA-

injection. The phosphorylation of c-Jun by c-Jun N-

terminal kinase (JNK) was observed in the CA3 

pyramidal neurons， which undergo apoptosis. On the 

other hand， the expression of HO-1， which四凶yzesthe 

production of antioxidants such as biliverdin and 

bilirubin， and aryl hydrocarbon receptor nuclear 

仕anslocator(ARNT) were observed in microglia around 

CA3 region. Furthermore， we investigated the 

protective effect of adenosine using N丸

cyc1openthyladenosine (CHA) and 8-

cyc1openthyltheophylline (CPT) which are A1 

adenosine receptor agonist and antagonist respectively. 

The cかadministrationof CHA with KA attenuated the 

neuronal loss， while the combination of CIT and KA 

induced neuronal loss both in CA3 and CA1. These 

results indicate the activation of JNK may participate in 

KA-induced neurodegeneration. In contrast， COX-2， 

ARNT， HO-l and endogenous adenosine may involve in 
仕lecompensatory neuroprotection 

P02・E-2

Association of protein kinase C alpha and 
of p38 mitogen-activated protein kinase 
with the induction of tumor necrosis factor 
alpha in lipopolysaccharide-stimulated 
microglia 

OKazuyuki Nakajima1•2, Yoko Tohyama1， Shinichi 

Kohsaka2， Tadashi Kurihara1 

lNeurochem Div. Inst. Life Sci.， Soka Univ.， 2Dept. 

Neurochem. Natl Inst. Neurosci. 

A1though activated microglia have been suggested to 

produce in brain tumor necrosis factor alpha (fNF a)， a 

cytotoxic and inflammatory cytokine， under many 

pathological conditions， little has been known about the 
molecular mechanism of this induction. Using 

lipopolysaccharide (LPS) as an experimental inducer of 

TNF a ， we investigated the regulation mechanism by 
which TNFαis induced or suppressed in microglia in 

vitro. LPS-induced TNFαwas suppressed by 

pretreatment with the p38 mitogen-activated protein 

kinase (p38MAPK) inhibitor SB203580. Comparable 

suppression was achieved by pretreatment with 

conventional protein kinase C (PKC) inhibitor， Go6976. 
τbese results suggest the association of PKCαactivity 

and of p38MAPK activity with TNFαinduction in LPS-

stimulated microglia. Fu吋ler，仕leanalysis of activation 

of these protein kinases revealed that p38MAPK and 

PKCαactivation pathways are linked intimately to仕le

TNFαinduction signaling cascade. It is conc1uded that 

the induction ofTNFαin LPS-stimulated microglia was 

mediated by the PKCα・linkedp38MAPK signaling 

pathway. 
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Reciprocal localizations and functional 

aspects of CD9 and CD81 in the nervous 

system. 

OTomoko IshibashP， Kazuhiro Ikenaka2， Eisuke 

Mekada3， Hiroko Baba1 

lDept. Molecular Neurology， Tokyo Univ of Pharmacy 

and Life Science， 2N ational Inst for Physiological 
Science， 3Reserch Institute for Microbial Disease， 

Osaka Univ. 

CD9 is a member of transmembrane-4 superfamily 

(TM4SF)， which has some roles in cell signaling， 

adhesion， cell growth and motility by forming 

complexes with a variety of membrane proteins 

including other TM4SF members. In the nervous 

system， CD9 is enriched in myelin， especially along the 

outermost membrane of myelin as well as in the 

paranodal region. CD9 knockout mouse (KO) showed 

the disruption of paranodal junction in addition to 

abnormally thick myelin predominantly observed in仕le

PNS. To identiかafunctional role of TM4SF in the 
nervous system， we investigated the detailed 

localization of CD9 and CD81， which is the most closest 

member of CD9， in the same family. As a resu1t， CD9 

distributed predominantly in the PNS myelin. In 

contrast， CD81 was present more in the CNS myelin 

than in the PNS. Furthermore， such reciprocal 

localization of these two proteins was also found wi出in

the CNS myelin itself.τbe analysis of CD81 KO showed 

the abnormal distribution of Caspr， suggesting that 

CD81 have some roles in paranodal axo-glial junction 

predominantly in the CNS. Thus， myelin membrane 

mutually utilizes two members of TM4SF in the CNS 

andPNS. 
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P02聞E・4

ATP selectively suppresses the synthesis 

of the inflammatory protein， MRFイ，

through Ca2+ーinfluxvia P2X7 receptors in 

cultured microglia 

OShuuitsu Tanal王a，Naoki Kaya， Tatsuro Koike 

Div. Biol. Sci.，Grad. Sch. Sci.，Hokkaido Univ. 

Microglia are known to express purinergic receptors for 

extracellular ATP of both P2Y and P2X subtypes. In 

CNS， ATP is released from neurons and acts as a signal 

between neuron and glia.τbe mrf-1 gene encodes 17-

kDa protein with a single calcium-binding (EF-hand) 

motif and is expressed specifically in microglia. The 

gene was isolated from activated microglia in response 

to apoptosis of cerebellar granule neurons in culture 

and is upregulated in response to neuronal death and 

degeneration in vivo.羽Tehave found that ATP 

suppresses synthesis of the inflammation-related 

protein， MRF-1， in cultured rat microglia. When 

microglia were treated with ATP (1 mM) for 6 h， mrf-1 
mRNA levels decreased to approximately 50% compared 

to those in the control. This effect was dependent on 

both the treatment period and the dose of ATP. After 

ATP (1 mM)仕目的lentfor 16 h， mrf-1 mRNA or MRF-1 

levels decreased to 37.3 or 55.0%， respectively， 

compared to those in the con甘01.A decrease in MRF-1 

or its mRNA was also induced by benzoylbenzoyl-ATP 

(0.1 mM)， a P2X7 receptor agonist， and by the Ca2+-

ionophore (2μM)， dependent on extracellular Ca2+. 

Moreover， ATP modified neither the MRF-1 

degradation rate nor total protein synthesis. These 

resu1ts indicate that ATP selectively suppresses MRF-1 

synthesis at a transcription level via Ca2+ influx through 

P2X7 receptors. 
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Down-regulation of cholesterol metabolism 
by serotonin (5HT) in rat astrocytes 

oSachiko Ueno1，2， Jinichi It02， Yuko Nagayasu2， 

Schinji Yokoyama2 

lDepartment of Psychiatry and Cognitive-Behavioral 

Science， Nagoya City University Graduate School of 
Medical Sciences， 2Department of Biochemistry， Cell 

Biology and Metabolism， Nagoya City University 

Graduate School of Medical Sciences 

As甘'Ocytesplay a cen甘alrole in cholesterol homeostasis 

in the brain， by synthesizing apolipoprotein E and 

secreting it as HDL-like particles with cellular 

cholesterol and phospholipid. This is one of the key 

reactions to develop and maintain structure and 

function of brain by regulating inter-and intracel1ular 

cholesterol transport in the central nervous system. 

Previous studiωdemons廿atedfunctional expression of 

various serotonin C 5HT) receptors in astro句tesand 

implicated association of their function with cel1ular 

cholesterol metabolism. We here report that 5HT down-

regulates cholesterol biosynthesis in rat as廿ocytes.The 

trea伽lentof the cell with 5HT for 5 minutes resu1ted in 

decrease of biosynthesis and release of cholesterol. 

5HT decreased biosynthesis of mevalonic acid but not 

cholesterol biosynthesis from mevalonic acid， and 

decrease of HMG-CoA reductase activity was directly 

demonstrated. The effects were reproduced by the 

agonists for the 5HT2N2C receptors and inhibited by the 

antagonists for the same receptors. U-73122， a 

phospholipase C inhibitor， and W7， a 

calcium/ calmodulin antagonist， canceled the effects of 

5HT on cellular cholesterol metabolism. These findings 

suggested that 5HT causes down-regulation of HMG-

CoA reductase activity by stimulating the 5HT2A/2C 

receptors and subsequentIy phospholipase C s and 
calcium/ calmodulin presumably through the activation 

of Gq protein. Since the down-regulation takes place 

within a short-time treatment， it is unlikely to be 

mediated through gene expression. 

P02-E圃6

Formation of floating cell aggregates from 
bipotential glial cells in the presence of 
primary microglia. 

ORyuuj Hisamura1，2， Kenji F Tanaka1，3， Makiko 

Kawakamj1， Haruo Kashima3， Makoto Sawada1，4 

lJRDTAID， ICMS， Fujita Health Univ.， 2Grad. Sch. 

Agri.， Nagoya Univ.， 3Dept. Neuropsychia. Grad. Sch. 

Med.， Keio Univ.， 4PRESTO， JST 

From late embryonic period， neural stem cells 
di任'erentiateinto glioblasts rather than neuroblasts. 

Subsequently the number of macroglial cells， as廿ocytes
and oligodendrocytes， dramatically increases in the 
brain during perinatal period. Microg1ial cells， which 

could be derived from hematopoietic lineage， also 

proliferate in same period. We hypothesized that 

microglia were involved in both generation and 

destination of glioblasts. To c1arify this， we studied the 

possible interaction between glioblasts and microglia in 

culture. We used a glial cellline， OS3， as a glioblast. 

OS3 cells were previously established from a neonatal 

mouse primary mixed glial cell culture by仕組sfection

wi血anorigin-defective simian virus 40 DNA OS3 cells 

expressed bo白 GFAPand nestin in the presence of 10% 

FBS， whereas， they di妊erentiatedinto 04 positive 

immature oligodendrocytes in the presence of 1-2% 

FBS. When co-cu1tured with primary microglia in a 

serum free condition， OS3 survived， proliferated， and 

formed flo姐ngcell aggregates like neurospheres. OS3 

cells in the floating spheroid were still nestin-GFAP 

double positive. Since Notch signaling may participate 

in the maintenance of immature state and the formation 

of spheroids， we investigated the expression of Notch 

signaling related molecules in OS3 and microglia. 0S3 

expressed mRNA of known all Notch receptors 

別otchl-4)，ligands (Dll1， 3， 4 and Jagged1， 2)， and L-， 

M-， R-fringes. Primary microglia extensively expressed 

mRNA of Jagged1. Semi-quantitative PCR revealed that 

HES1 and HES5 mRNAs in OS3 spheroids did not 

change by microglial stimulation in co-culture. This 

suggested that the spheroid formation of OS3 cells 

mighit be controlled by a distinct mechanism from 

Notch signaling pathway. 
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オリゴデンドロサイトの発生の起源

0中平英子鹿川哲史1Martyn M Gulding2，池中

一祐1

1生理研・神経情報， %e  salk institute 

大脳皮質オリゴデンドロサイト (OL)は、腹側の予

定線条体領域の限局した部分から発生し、移動によっ

て前脳全体に広がるといわれている。しかし分裂する

OL前駆細胞を恒久的に標識する方法がなかったため

にinvivoでら実際に移動しているのか、また予定線条領

域以外にOLの発生する部位があるのかはまだ証明さ

れていない。我々は前回の学会で子宮内マウス胎仔に

プラスミドDNAを導入するinutero elec仕oporation法

を独自に確立した事を報告した。また我々はすべての

体細胞に発現しているROSA26遺伝子座に[loxP-転写終

結シグナルーloxP-GAP43・EGFPjを挿入したROSA

reporterマウスを作製し、 cre遺伝子を含むプラスミド

をinutero electroporation法で、導入し、 DNA組み換え

を起こした細胞を恒久的にGFPでマーキングする事に

成功した。今回はこの方法を発展させ、マウス胎生12

日目の前脳、腹側、背側上皮細胞を8割以上の確率で

選択的に標識し、それぞれの細胞が生後どのような細

胞へと分化したかを検討した。標識したマウスを生後

30日目に固定し、凍結切片を作成しミエリン蛋白質で

あるPLPとGFPを二重抗体染色したところ、大脳皮質

内でミエリンを形成するOLにGFP陽性細胞が存在し

た。この結果より、 invivoで予定線条体領域で発生し

たOLが移動して大脳皮質内でミエリンを形成するOL

となる事が証明された。
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Expression 01 P2Y12 receptors in the brain 

Oyo SasakF， Shizuyo Honda1， Chihiro Akazawa1， 

Kuninobu Johkohjj1， Yasuko Nakamura1， Kazuhide 

Inoue3， Shinichi Kohsaka1 

lDepartment of Neurochemistrγ， National institute of 

Neuroscience， Kodaira， Tokyo， Japan， 2Japan Science 

and Technology Corporation Domestic Research 

Fellow， 3Division of Pharmacology， National Institute 

of Health Sciences， Tokyo， J apan 

We have previously shown that ATP and ADP induced 

membrane ruffling and chemotaxis of microglia.τbese 

effects were inhibited by pertussis toxin and AR-

C69931MX， a selective antagonist against P2Y12， 

suggesting that Gi/ 0吋coupledreceptor P2Y12 is involved 

in仕leseATP or ADP effects. Recent1y platelet derived 

P2Y12 receptor has been cloned. However， P2Y12-
expressing cells are not fully characterized in the brain. 

Then， we further examined expression of P2Y12 in the 

brain. Northem blot analyses demons回tedthat P2Y12 

is predominately expressed in the brain， and to a 

smaller extent in the spleen. We also found P2Y12 was 

expressed in various brain regions， relatively high in 
the hippocampus. To further investigate the cellular 

dis廿ibutionof P2Y12， we performed in-situ hybridization 

in adult rat brain.四Y12is strongly expressed in small 

cells， which is distributed throughout the brain. In 

contrast， lower expression could be detected in motor 
neurons in facial nucleus and granule-like cells in 

dentate gyrus. Moreover， we also found that P2Y12-
expressing small cells were increased in the facial 

nuc1eus following axotomy. To characterize the P2Yl2-

expressing small cells， we performed double labeling 
with in-si加 hybridizationand immunocytochemis同rof 

P2Y12 and microglia specific protein Iba1. P2Y12勾

expressing small cells were stained with Ibal. Taken 

together these results， P2Y12 is s仕onglyexpressed in 
microglia， and is slightly expressed in certain 
population of neuronal cells. 
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The basic helix-Ioop凶helixfactor Olig2 is 
essential for development of motoneuron 
and oligodendrocyte lineages 

OHirohide TakebayashP， Yoko Nabeshima2， Shosei 

Yoshida2， Osamu Chisaka3， Yo-ichi Nabeshima2， 

Kazuhiro Ikenaka1 

1 N ational Institute for physiological Sciences， 2Dept. 

Pathol.， Grad. Sch. Med.， Kyoto Univ.， 3Grad. Sch. 

Biostudies.， Kyoto Univ. 

Sonic hedgehog (Shh)， an organizing signal from 

ven仕almidline s仕uctures，is essential for the induction 

and maintenance of many ventral cell types in 

embryonic neural tube. Olig1 and Olig2 are related 

basic helix-loop-he1ix factors induced by Shh in the 

ventral neural tube. Although gain-of-function 

experiments suggested that these factors were involved 

in motoneuron and oligodendrocyte development，仕ley

do not c1early define the functiona1 differences between 

Olig1 and Olig2. We generated mice with a 

homo勾rgousinactivation of Olig2. These mice did not 

feed and died on the day of birth. There were no 

motoneurons and no oligodendorcytes in the spinal 

cord of the mutant mice. Olig2-/-neuroepithelial cells in 

the ventral spinal cord fai!ed to differentiate into 

motoneurons or oligodendrocytes， and expressed an 

astrocyte marker， S100beta， at the time of 

oligodendrogenesis. Oligl or Olig3， another family 

member， were expressed in the descendent cells that 

should have expressed Olig2. We conc1uded that Olig2 

is an essential仕組scriptionalregulator in motoneuron 

and oligodendrocyte development. Our data provide the 

first evidence that a single gene mutation leads ωloss 

of two lineages， motoneuron and oligodendrocyte. 

P02・E回10

Influence of astrocyte-inducers on glial cell 
development in primary cultures of 
embryonic rat cerebral hemisphere 

OTatsumi Adachp.2， Hiromi Takanaga2.3， Manabu 

Kunimoω2，3， Hiroaki Asou4 

lDept. Basic Med. Sci.， Natl. Inst. Minamata Dis.， 

2Natl. Inst. Environmental Studies， 3School Pharm. 

Sci.， Kitasato Univ.， 4Dept. Neurobiology， Tokyo 

Me仕opolitanInst. Gerontology 

The influence of leukemia inhibitory factor (LIF) and 

bone morphogenetic protein (BMP) 2 on di鉦'erentiation

and development of astrocytes and oligodendrocytes 

was investigated in primary cultures prepared from rat 

cerebral hemisphere on embryonic day 18. The cells 

were maintained in serum-free defined medium with or 

without LIF and/or BMP2 for 2 days， and westem blot 

analysis of glial fibrillary acidic protein (GFAP)， a 

specific marker of astrocytes， and immunocytechemical 

staining against galactocerebroside (GalC)， a specific 

marker of oligodendrocytes， were performed.百lelevel 
of GFAP expression markedly increased by addition of 

LIF or BMP2， and was further enhanced by the addition 

of both proteins. Number of GalC-positive 

oligodendrocytes increased by the addition of LIF， 

whereas decreased by the addition of BMP2. The 

number did not change by the addition of both prote泊s.

When platelet-derived growth factor (PDGF) was 

neu仕alized，the number of oligodendrocytes increased 

under all conditions examined. As the results of 

neutralization， the effect of BMP2 on oligodendrocyte 

differentiation was disappeared， although LIF was sti11 
effective. These results suggest that the differentiation 

of oligodendrocytes is partially delayed by PDGF， which 

is probably produced and released by astrocytes. It is 

also suggested that LIF and BMP2， each of them 
accelerates the differentiation and development of 

astrocytes， have different effects on those of 

oligodendrocytes: LIF alone can directly affect the 

differentiation and development of oligodendrocytes. 
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Analysis of Astrocyte Lineage 
Developmental 

OYasuhiro Ogawa1， Matthew Rasband2， Hirohide 

TakebayashP， Yasuno IwasakP， James Trimer2， 

Kazuhiro Ikenaka1 

lNational Insti削除 forPhysiological Sciences， 2SUNY 

StonyBrook 

Cen仕alnervous system (CNS) consists of many types 

of neurons and glial ceIls. The diversities of manY ceIl 

types become more and more complicated in the 

systems with higher function. EspeciaIly the diversities 

of neurons are studied weIl， and thought to depend on 

graded inductive and repressive signals derived from 

local organizing centers. Analysis of neuronal Iinage 

only is insu白cientto understand the regulated of CNS 

主lllctions，because as仕ocytesnot only occupy the major 

portion of the CNS but are thought to play important 

roles in CNS functions. However， astrocyte lineage have 

not been weIl understood developmentalIy due to lack 

of specific markers出atlabel its Iineage from earIy to 

mature stage. In order to approach the systems， it is 

necessary to estabIish many markers expressed with 

the astrocyte Iinage， therefore we screened several 
monoclonal antibodies stained astrocyte Iineages by 

immunohistochemistry. We have found some 

antibodies for radial gIia-as廿ocyteIinage which did not 

be recognized at least known marker proteins， for 

example GLAST and Vimentin， by Westem analysis and 

staining pattems. 
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P02・E-12

小脳頼粒ニュー口ン前駆細胞の増殖・分化
調節

。岡野(内田)孝幸，小宮義埠，石崎泰樹

群馬大・医・分子病態

小脳頼粒ニューロンはその前駆細胞 (GNPs)が外穎

粒層において増殖した後、細胞周期を脱して分化を開

始し、やがて成熟した神経細胞となる。しかし、この

増殖から分化へと向かう機構については未だ不明な点

が多1.'0 本研究では、昨年本大会で発表した

immunopanning法により幼若マウス小脳から未分化な

GNPsだけを選択的に単離し、この機構について検討

した o 培養開始時からGNPsの増殖促進因子である

Shhを添加することにより、この細胞は長期間増殖能

を保持した未分化な状態に維持される O しかし、 Shh

存在下においてもGNPsは次第に増殖を停止して、ニ

ューロンに特異的なマーカーである s-チュープリン

IIIを発現し、成熟した穎粒細胞へと分化する。このと

き同時にBMP2を添加すると、 GFAP(グリア線維酸

性蛋白)を発現する細胞の著しい増加がみられた。し

かしBMP2を最初から単独で加えた場合には、 GFAP

陽性細胞の増加率は低かった。さらに、 Shh存在下で

培養した細胞では、ニューロンへの分化を開始した後

でも、 BMP2の添加によりGFAP陽性細胞の増加が認

められた。これらの細胞の中にはs-チューブリンIII

とGFAPを同時に発現しているものが存在していた。

すなわち、 Shh存在下で培養したGNPsは、いったん

ニューロンへと分化を開始した後でもアストロサイト

へと分化転換しうることが明らかになった。
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Microglial apoptosis induced by a low 
concentration of polyamine 

Katsura Takano1， oYoichi Nakamura1，2， Yukio 

Yoneda1 

lDept. Mol. Pharmacol.， Kanazawa Univ. Facul. Pharm. 

Sci.， 2Dept. Physiol. Osaka Pref. Univ. Grad. Sch. 

Veterinary. Sci. 

Pathological activation of microglia， which quiescently 

reside in physiological CNS， causes various 

neurodegenerative diseases. Endogenous polyamines， 

spermidine (Spd)， and spermine (Spm)， are known to 

be activators of cel1 proliferation and di旺'erentiation.We 

examined the effect of polyamines on microglial 

activation in culture. 

Cultured microglia prepared from the whole brains of 

newborn rats produced nitric oxide (NO) by the 

stimulation wi白 lipopolysaccharide(L町，).LPS-induced 

NO production was remarkably inhibited by Spd and 

Spm; a half effective concen仕ation(EC50) for Spd and 

Spn were about 3 and 1μM， respectively. Cell viability 

assessed by total mitochondrial activi勿 decreasedby 

the incubation with Spd and Spm for 24 hrs. In as仕ocyte

cu1ture， on the other hand， polyamines showed no 

significant effect on both LPS-induced NO production 

and cell viability. After the仕eatmentwith Spm for 24 

hrs， the cells changed into small round morphology， 

'and were markedly stained with propidium iodide. By 

the staining with Hoehst333424， concentration and 

fragmentation of nuc1eus were often observed. 

Semiquantitative analysis of fragmented DNA with 

ELISA technique revealed that a large amount of 

fragmented DNA appeared in cytosol prior to disruption 

of the cell membrane， suggesting that polyamines 
induced apoptosis. Fragmented DNA in cytosol 

increased dose dependent1y with spermidine; EC50 was 

less than 10μM. 

百leelucidation of the mechanisms of仕組sportand/or 

metabolism of polyamines should be important that 

might be a base for the protection against microglia-

evoked neurotoxicity. 

P02・E・14

Neuroprotection against Oxidative Stress 
by Microglia and Astrocyte 

OSatoru Oshiro1， Chun Zhang1， Shigetaka Kitajima1， 

Chihiro Miyazawa3， Ken-ichi Kawamura3， Kazuyuki 

Nakajima2 

1 D ept. Biochem. Genet.， M ed. Res. Inst.， Tokyo 

Med.&Dent.Univ.， 2Dept.Neurochem.，Life Sci. Inst.， 
Soka Univ.， 3Product Develp.， TK Craft， Co.Ltd 

In patients with Alzheimer's disease， there are 

significant evidence for disruption of iron homeostasis: 

selective accumulation of iron in neurofibrillary tangles 

(NFT)(1，2)， high levels of serum melano・transferrin

p97 (3)， abnormallocalization of iron regulatory protein 
(4，5) in NFT and senile plaques(6). Recently， we 

reported that glial cells contribute more to iron 

accumulatibn but are more resistant to oxidative s仕'ess

than neuronal cells (7). In the present study， we 
examined microglia(MG) and as仕ocytes(AS) to clari命

which contribute to neuroprotection against iron or 

oxidative stresses. When rat primary cortical 

neurons(N)， MG and AS (8，9) were solely incubated 

with an excess iron or hydrogenperoxide (H202)， 

neuronal and MG cell death occu汀-edbut MG were less 

sensitive to the s廿-essthan neurons. Con仕arily，no cell 
death of AS were substantially seen under the condition. 

However， when N were cocultured with rat primary MG 

cells or AS， iron-and H202-induced neuronal cell deafu 
markedly decreased. These results suggest that MG 

and AS protect N from both iron-and H202-induced 

neuronal cel1 death， and that a mechanism of 

neuroprotection by MG is di妊erentfrom that of AS. 

[Referencesl l.Smith，et al，PNAS USA，94，9866-

9868，1997. 2.Good，et al， Ann Neurol，31，286-292， 1992. 

3.Kennard， et al.， Nature Med.， 2，1230-1235，1996. 

4.Klausner， et al， Cell，72，19-281993. 5.0shiro， et al， 

BBRC ，290，213-218，2002. 6.Smith，et al， Brain 

Res，788，232-236，1998. 7.0shiro，et al，BBA，1502，405. 

414，2000. 8. Nakajima， et al， Biomed Res.10，41l' 

423，1989 9.Nakajima， et al， Brain Res，577， 285-292，1992. 
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K:ainic acid induces leukemia inhibitory 
旬ctormRNA expression in the rat brain 
with different time courses between the 
dentate gyrus and hippocampal CA1/CA3 
subfields 

OMasabumi Minami， Keiko Maekawa， Hisashi 

Yamakuni， Takahiro Katayama， Junji Nakamura， 

Masamichi Satoh 

Dept Mol. Pharmaco1.， Fac. Pharm. Sci.， Kyoto Univ. 

Leukemia inhibitory factor (LIF) is a pluripotent 

cytokine which affects survival and differentiation of 

various types of ceIls in the hematopoietic and nervous 

systems. LIF mRNA expression in the rat brain 

following kainic acid-induced seizures was examined by 

northern blot analyses and in situ hybridization. 

Northern blot analyses examining the LIF mRNA 

expression at 8 h after the intraperitoneal injection of 

kainic acid (10mg/kg) demonstrated that the 

expression was intense in the hippocampus and 

moderate ωweak in the cerebral cortex， thalamus and 

hypothalamus， but slight or negligible in the stria加m，

midbrain， pons-medulla and cerebellum. Further 

northern blot analyses revealed that the expression 

peaked at 8-24 h in the hippocampus and cerebral 

cortex and at 8 h in the thalamus and hypothalamus. In 

si飢 hybridizationexamining the LIF mRNA expression 

at 0， 6， 8， 10， 12 and 24 h after the injection revealed 

different time courses of the mRNA expression 

depending on the area of the hippocampus. The 

expression pe紘edat 8-10 h in the granule celllayer of 

the dentate gyrus， at 12 h in the polymorph and 

molecular layers of the dentate gyrus， and at 24 h in白e

strata oriens and radiatum of the CAl/CA3 subfields. 

Reportedly， seizures induce increment of neurogenesis 
ωd ectopic migration of newly generated granule ceIls 

in the dentate gyrus， the region where the remarkable 

upregulation of LIF mRNA expression was observed in 

the present study. This upregulation may be involved in 

the increment of neurogenesis and ectopic migration of 

granule cells in the dentate gyrus. 
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Functional Expression of the Monoamine 
Transpo吋erin Cultured Rat Astrocytes. 

o Hiroshi Takeda， Masato Inazu， Teruhiko 
Matsumiya 

Dept. Pharmacol.， and Intractable Diseases Research 

Center， Tokyo Med. Univ. 

Astrocytes con句intransport systems that are capable of 

removing various neuro仕ansmittersITom the synaptic 

cleft by transporters present in the plasma membrane. 

Glial monoamine transporter plays an important role in 

the reuptake of monoamines. Brain astrocytes are 

located around synapses and at the periphery of 

capillaries， so their uptake systems are likely to be 

important for reguJating the neuronal environment. We 

assessed the functional expression of the monoamine 

transporter in cu1tured rat astrocytes. RT-PCR 

demonstrates the presence of serotonin transporter 

(SERT)， DA transporter (DAT) and NE transporter 

(NET) mRNA in rat astrocytes. Astrocytes take up 

[3HI5-HT， [3H1DA and [3H1NE in a time-dependent 

manner that were sensitive to a reduction in 

temperature. Tricyclic antidepressants as well as 

selective serotonin re-uptake inhibitors were very 

potent inhibitors of [3H15・HTuptake in astrocytes. In 

contrast， the inhibitory effects of NE or DA uptake 

inhibitors and cocaine were weaker than those of 与HT

uptake inhibitors. Astroglial [3H1DA uptake was 

inhibited by nisoxetine (selective NE uptake inhibitor) 

in a concen回 tion-depdendentmanner， and nisoxetine 

was more potent than DA or 5-HT uptake inhibitors. 

Moreover， nisoxetine， desipramine and imipramine very 

potently inhibited [3H1NE uptake in as廿0句tes.DAor 5-

HT uptake inhibitors and cocaine had weaker inhibitory 

activities. These data indi回tethat the SERT and NET 

are functionally expressed in cu1tured rat astrocytes. 

Glial cells may exert significant control of 

monoaminergic activity by inactivating monoamines 

that escapes neuronal re-uptake in sites distant ITom 

terminals， and are thus cellular targets for 

antidepressant drugs. 
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Generation of BRINP1 knock-out mice 

OToshiyuki NakatanP， Hiromi Kawano1， Miwako 

KobayashP， Ken-ichi Matsumot02， Hiroyoshi Ariga2， 

Ichiro Matsuoka1 

lDept. Neurosci. Grad. Sch. Pharm. Sci.， Hokkaido 
Univ.， 2Dept. Mol. Biol. Grad. Sch. Pharm. Sci.， 

Hokkaido Univ. 

We have previously repo巾 dthat BMP and re出oicacid 

(貼)act on developing sympathetic neurons to promote 

their di妊'erentiationand induce a novel protein， BRINP1 

(BMP /RA-Inducible Neural-specific Protein 1). 

Characterization of BRINP1 has indicated that 1) 

BRINPl forms a novel protein fami1y with subsequently 

identified BRINP2 and BRINP3. 2) B阻NP1仕組slated

as 88 kDa protein (pre-BRINP1) is processed to 

produce 40 kDa protein (mature BRINP1) that is 

located at cell membranes. 3) The expression of 

BRINP1 starts from late embryonic stage and.continues 

into adulthood in the both CNS and PNS. 4) Elevation of 

neural activity induces BRINP1-mRNA in brain regions 

such as hippocampus and olfactory bulb. These 

observations suggest that BRINP1 has important roles 

in higher order neural functions such as learning and 

memory. To further c1arify the physiological functions 

of BRINP1， we employed a gene targeting strategy. 
At五rstwe established ES cell lines with白e1st Metin 

exon-2 replaced by neomycin resistance gene.τben， we 

obtained BRINPl 1st Met-disrupted mice. RT-PCR 

analysis indicated that these mice expressed shorter 

BRINP1-mRNA lacking exon-2. Interestingly， western 
blot analysis revealed that mature BRINP1 with the 

same MW  as that of wi1d mice was produced in the 

exon-2 knockout mice， probably processed from a 

加lllcatedform of pre-BRINP1仕anslatedfrom 2nd Met 

in exon-3.τben， we designed to generate ano仕lertype 

of BRINP1 knock-out mice with disrupted exon-8 which 

covers entire part of mature BRINP1. At present， we 

have obtained仕lechimeric mice and we will discuss on 

the physiological functions of BRINP1 from phenotypic 

a1terations of the exon-8 these mice 

P02・E・18

Characterization of intercellular Ca2+ wave 
propagation by endogenous ATP in 
cultured rat hippocampus 

OSchuichi KoizumP， Kayoko Fujishita1久 Kazuhide
Inoue1，2 

lDiv. Pharmacol.， Natl. Inst. Hlth. Sci.， 2Grad. Sch. 

Pharm. Sci.， Kyushu Univ. 

Much attention has focused on a role of ATP as an 

intercellular mediator in the brain. Especially， 
as仕0(:)ぺesrelease ATP to form intera柑 ocyticCa2+ wave 

propagation. In the present study， we investigated Ca2+ 

wave propagation in response to mechanical stimulation 

in cultured rat hippocampal astro句tesusing fura-2 and 

fluo-3 based Ca2+ imaging techniques. When an 

astrocyte was mechanical1y stimulated with a glass 

pipe恥， the increase in intracellular Ca2+ concentration 

([Ca2+]i) was observed in the cell， which was 

subsequently propagated into adjacent as甘ocyteswith a 

propagation velocity of 20μm/s. This Ca2+ wave 

propagation was due to efflux and diffusion of 

endogenous ATP from astrocytes because the Ca2+ 

wave was inhibited by apyrase or antagonists to P2 

receptors. Neither glutamate antagonists nor gap 

junction inhibitors affected on the Ca2+ wave 

propagation. A1though the hippocampal astrocytes 
possess functional P2Y1 and P2Y2 receptors， the 

responsible P2 receptors for the Ca2+ wave was P2Y1 

receptors. The Ca2+ wave was dependent upon stored 

Ca2+ but independent of extracellular Ca2+. The release 

of ATP is also dependent upon stored Ca2+. The 

existence of back propagation of Ca2+ wave and the slow 

Ca2+ wave velocity would predict the regenerative ATP 

release in a manner dependent upon intracellular Ca2+. 

We will also discuss communication by ATP between 

neurons and as仕ocytesin the hippocampus. 
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perineuronal oligodendrocytes protect 
against neuronal apoptosis in a genetic 
demyelinating model by upregulation of 
lipocalin-type prostaglandin D synthase 

ONaomi EguchP，2， Masako Taniike3， Ikuko Mohri3， 

Kinuko S回 uki4，Yoshihiro Urade1，2 
'Dept. Mol. Behav. Biol.， Osaka Biosc. Inst.， 2CREST， 

]ST， 3Dept. Developmental Medicine (Pediatrics)， 

Osaka Univ. Grad. Sch. Med.， 4Dept. Pathology and 

Labo. Med.， and Neurosci. Center， Sch. Med.， Univ. of 

North Carolina at Chapel Hill 

百wgenetic demyelinating mouse， twitcher， is a model 
of the human globoid celI leukodystrophy caused by 

galactosylceramidase (GALC) deficiency. 

Demyelination in the twitcher brain is secondary to 

apoptotic death of oligodendrocytes (OLs). Lipoca1in-

type prostaglandin D synthase (PGDS) serves as PGDz-

producing en勾rmeand also as a transporter protein for 

small Iipophilic ligands. PGDS is expressed in OLs after 
commencement of myelination in the CNS of rats， mice， 

and humans， but not in Schwann cells of the peripheral 

nerve system. Therefore， PGDS is a specific marker for 

matureOLs. 

In this study， we found that mRNA for PGDS was 

progressively upregulated in twitcher， whereas 

expression of various other OL-associated proteins， 

such as carbonic anhydrase H， myelin basic protein， and 

myelin-associated glycoprotein， was downregulated 

during demyelination in twitcher brains. The 

upregulation of PGDS was more remarkable in 

perineurona1 OLs than in interfascicular OLs. A larger 

number ofPGDS+ OLs was found in selected fiber廿acts

of twitcher brains where fewer apoptotic cells were 

detected. The dis仕ibutionof PGDS+ OLs was inversely 

related to the severity of demyelination as assessed by 

accumulation of scavenger macrophages. Mice doubly 

deficient for PGDS and GALC disc10sed a 1訂genumber

of apoptotic neurons， which were never seen in twitcher 

brains， in addition to an increased number of apoptotic 
OLs. A linear positive correlation was observed between 

the population of PGDS+ OLs in the twitcher brain and 

the ratio of apoptotic nuc1ei in the double mutant versus 

those in the twitcher， suggesting a dose-dependent 

effect of PGDS against apoptosis.τbese results suggest 

that PGDS is an anti-apoptotic molecule protecting 

neurons and OLs from apoptosis in the twitcher mouse. 

百lIsis a novel example of Olrneuronal interaction. 
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P02・E・20

Transcriptional regulation of the mouse 3-
phosphoglycerate dehydrogenase (3-
PGDH) gene in astrocytes 

OMotohiro Shimizu1，2， Shigeki Furuya1， Yoko 

Shinoda1， Kazuyuki Yoshida1，3， Junya Mitoma4， 

Yasuo Suzuki2， Yoshio HirabashP 

lNeuronal Circuit Mechanism Research Group ， BSI ， 

RIKEN， 2Dept. Biochem. Sch. Pharm. Sci.， University 

of Shizuoka， 3Unit. Grad. Sch. Agri. Sci.， Tokyo 

University of Agriculture and Technology， 4The 

Bumham Institute 

Astrocytes are considered to regulate the survival， 

development， and負mctionof immature centr司lneurons.

We have demonstrated that L-Ser serves as a major 

astrocyte-derived neurotrophic factor， which strongly 

promotes the survival and maturation of developing 

neurons such as hippocampal neurons and cerebellar 

Purkinje neuron (PN) (Mitoma et al.， ]. Biol. Chem， 

273， 19363， 1998; Furuya et a1.， PNAS， 97， 11528， 20∞'). 

The de novo synthesis of L-Ser from a glycolytic 

intermediate 3-phosphoglycerate involves three 

sequential reactions initiated by 3・phosphoglycerate

dehydrogenase (3PGDH). Our Northem blot analysis 

showed a cell-type specific regulation of 3PGDH gene 

transcription with high expression of transcripts in 

astrocytes， and weak expression in neurons. To 

establish the molecular basis for the transcriptional 

regulation of the 3PGDH gene in neural cells， we c10ned 

3.5 kb of the mouse 3PGDH gene 5' -f1anking region 

and characterized the promoter structure. Using 

luciferase reporter gene transfection analysis of 5' -

deletion constructs， we demonstrated positive 

regulatory elements within 1.8 kb upstream sequence. 

Deletion of the -1792 and -1508 region caused a 

reduction of the functional promoter activity in 

as仕ocytes，but not in neurons. Elec廿ophoreticmobility 

shift assay (EMSA) showed that nuclear proteins 

extracted from astrocytes bind to this region， which 

con旬inssequences wi出nosimi1arities to known DNA-

protein binding elements. Detailed characterization of 

DNAァproteinbinding in the region will be presented. 
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Establishment and characterization of 
immortalized Schwann cells from murine 
disease models 

OKazuhiko Watabe1， Tsuyoshi Sakamotol， Yoko 

Kawazoe1， Jin・Song Shen1•2, Toya Ohashi2， 
Yoshikatsu Et02， Makoto Michikawa3， Katsuhiko 

Yanagisawa3， Katsuichi Miyamot04， Takashi 

Yamamura4. Norie Araki5 

lDept. Molecular Neuropathol.， Tokyo Me仕opol.Inst. 

Neuroscience， 2Dept. Gene Therapy， Inst. DNA 

Medicine， Jikei Univ. Sch. Med.， 3Dept. Dementia 

Research， N at1 Inst. Longevity Sciences， 4Dept. 

Demyelinating Disease and Aging， Nat1 Inst. 
Neuroscience， 5Dept. Tumor Genetics and Biol.， 

Kumamoto Univ. Sch. Med. 

Previously we have established spontaneously 

immortalized cell lines from long-term cultures of 

normal adult mouse Schwann cells a Neurosci Res 
41:279・290，1995).Establishment of such Schwann cell 

lines derived from mutant mice may great1y facilitate 

the studies of the cellular mechanisms of their 

peripheral nervous system involvement in the relevant 

diseases. In this study we maintained long-term cultures 

of Schwann cells derived from dorsal root ganglia and 

consecutive peripheral nerves of 9 week-old Niemann-

Pick disease type C mice (NPC; spm/spm， spm/+， 

npcnih/ npcnih， npcnih/+)， 3 week-old globoid cell 

leukodystrophy mice (twitcher)， 21-35 week-old PO-

deficient mice (PO-/ー， PO+/ー)， and 11 week田old

neurofibromatosis-1-deficient mice (Nf1Fcr /+) for 8-10 

months， and established spontaneously immortalized 
cell lines from all these animals. These cell lines 

showed spindle-shaped Schwann cell morphology and 

distinct Schwann cell phenotypes such as expression of 

S100， laminin and p75NTR as shown by 
immunofluorescence microscopy and RNA transcripts 

of L1， PMP22 ， GAP43 and GDNF as demonstrated by 

RT-PCR.百lesecells retained genomic and biochemical 

abnormalities， sufficiently representing the in vivo 
pathological features of the mutant mice， such as 
accumulations of企eecholesterol and GM2 ganglioside 

in spm/spm and npcnih/ npcnih celllines a Periph Nerv 
Syst 6:85-94，2001)， and elevated psychosine levels in 

twitcher celllines a Neurosci Res， in press). These 
immortalized Schwann celllines can be useful in studies 

of nervous system lesions in these mutant mice and 

relevant human disorders. 

P02・E・22

Involvement of microglia activation and p38 
phosphorylation in rat neuropathic pain 

o Kazuhide Inoue1，3， Makoto Tsuda1， Akito 

Mizokoshi1，3， Yukari Shigemoto-MogamP， Schuichi 

Ko包umi1，Shinichi Kohsaka2 

lDivision of Pharmacology， National Institute of Hea1th 

Science， 2Department of N eurochemistry， N ational 
Institute of Neuroscience， 3Graduate School of 

Pharmaceutical Science， Kyusyu University 

We already reported that ATP activates microglia to 

cause morphological change with membrane ruffling 

followed by chemotaxis to ATP， and to release 
plasminogen， or TNF-αand IL-6 through 
phosphorylation of mitogen-activated protein kinases 

(MAPK). It is also known that microglia are 

dramatically activated in the spinal cord of neuropathic 

pain models. In the present study， we investigated 
whether MAPK is activated in the spinal cord of the 

neuropathic pain model in rats， using antibody for the 

phosphorylated active form of MAPK (phospho-MAPK) 

Left L5 spinal nerve was tight1y ligated and cut at the 

distal side of ligation. Two weeks after nerve injury， rats 
displayed a marked mechanical allodynia， confirming 
the induction of neuropathic pain. In these rats， the 

level of phospho-p38MAPK but not phospho-ERK1/2 

MAPK was increased and many phospho・p38MAPK-

positive cells were observed in the injury side of the 

spinal dorsal horn. Almost all phospho-p38MAPK-

positive cells were immunostained by OX42 (microglia1 

marker)， but not by GFAP (astrocytes) or NeuN 

(neuron)， indicating that activation of p38MAPK is 

restricted to microglia. The injection of SB203580， an 
inhibitor of p3ふactivation，decreased the strength. of 
allodynia. These findings suggest that activation of 

p38MAPK in spinal microglia would play an important 

role in neuropathic pain. 
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Binding 01 transcription factor AP-1 to the 
norトcodingregion in mitochondrial genome 

oYoshiaki Fujinamj1. Masahiro Kitano1， Yukio 

Yoneda2， Kiyokazu Ogita1 

lDept. Pharmaco1. Setsunan Univ. Fac. Pharm. Sci.， 

2Dept. MoL Pharmacol. Kanazawa Univ. Fac. Pharm. 

Sci. 

We have shown that transcription factor activator 

protein-1 (AP-1) complex is translocated into 

mitochondria， as well as into nuc1eus， in murine 

hippocampus after a systemic injection of kainate. To 

elucidate iunctional sigriificance of mitochondrial AP-1 

DNA binding enhanced by kainate treatment， we 
examined binding of AP-1-like sites in the mitochondrial 

DNA non-coding region in hippocampal mitochondrial 

ex仕acts.There are 10 sites with sequences similar to 

the AP-1 site in仕lenon吋codingregion of mitochondrial 

DNA. Among 10 pieces (Ml三1to MT-10) of syn仕lesiz氾d

double-stranded oligonuc1eotides containing each 

sequence similar to AP・1site， M下3，M下4，and MT-9 

weremoste在:ectivein competing for mitochondrial AP-1 

DNA binding enhanced by kainate. Electrophoresis 

mobi1ity shift analysis using radiolabeled MT-3 and M下

9 as probes demonstrated that marked enhancement 

was seen with binding of the probes in hippocampal 

miωchondrial ex住actsprepared 1 to 6 h after kainate 

treatment. Enhanced MT-9 binding competed with 

unlabeled AP-1 probe and MT・3.In addition， supershift 

analysis revealed participation of at least c-Fos and Fos-

B proteins in potentiation by kainate of mitochondrial 

M下9binding. These results suggest that AP・1complex 

expressed by in vivo treatment with kainate would bind 

to AP-1-like sites in the non-coding region of 

mitochondrial DNA following translocation into the 

mitochondria in murine hippocampus. 
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Effect of exposure to static magnetic field 
on AP1 DNA binding in cultured rat 
hippocampal neurons 

。rakaoHirai， Yukio Yoneda 
Dept. Mo1. Pharmacol. Fac. Pharm. Sci. Kanazawa 

Univ.， Ishikawa， Japan 

Static magnetic filed at 100 mT was generated by 

permanent magnets placed at both sides of culture 

dishes. Exposure to static magnetic五eldfor 15 min led 

to marked but transient potentiation of DNA binding 

activity of the nuc1ear transcription factor activator 

protein-1 (APl) in hippocampal neurons cultured for 3 

days in vitro (DIV). Both immunoblotting and 

supershift analyses revealed that brief exposure to 

magnetic field increased AP1 DNA binding through 

expression of Fra-2， c-Jun and Jun-D proteins in 

immature cultured hippocampal neurons. These 

immature cultured neurons were exposed to static 

magnetic field for 15 min， followed by culturing for 

additional 24 h and subsequent loading of fluo-3 for 

determination of fluorescence in缶nsityfollowing the 

cumulative addition of NMDA at 1 to 100 mM in the 

absence of MgClz using laser-scanning microscope. 

Significantly less potent increases were seen in 

intracellular free Ca2+ concentration following the 

addition of NMDA in these immature neurons exposed 

ωmagnetism 24 h before. No significant altβration was 

seen with the activity of lactate dehydrogenase released 

into culture medium when determined 24 h after brief 

exposure to magnetic field.τbese results suggest that 

brief exposure to static magnetic field may lead to 

desensitization of NMDA receptor channels through 

modulation of de novo synthesis of particular inducible 

target proteins at仕lelevel of gene仕組scriptionby the 

AP1 complex expressed in immature cultured rat 

hippocampal neurons. 
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Augmentation of Ethanol-Induced Cell 
Damage and Activation of NF κ8 by Over岨
Expression of Annexin IV in C6 Cells 

OHiroko Ohkawa1 •2 ，日itoshiSohma1， Rie SakaP久 Eri

Hashimoto3， Wataru Ukai3， Toshikazu Saito3， Yoshio 
KurokP 

lDept Biochem. Sapporo Med. Univ. Sch. Med.， 2Dept. 

Occup. Ther. Sapporo Med. Univ. Sch. Health Sci.， 

3Dept. Neuropsychia白γSapporoMed. Univ. Sch. Med. 

We have previously shown that the expressive amount 

of annexin 1V， a Ca2+ and phospholipid binding protein， 

is increased in cultured cells by exposure to ethanol 

(50-400 mM). In白epresent study， we investigated the 

effect of annexin 1V on e仕lanol-inducedcytotoxicity in 

C6 cells transfected with annexin IV-cDNA. The 

mitochondrial dehydrogenase activity， which is widely 
used as an index for monitoring cell viability， was 

decreased to a greater extent by exposure to ethanol in 

the annexin 1V over-expressed C6 cells than in仕lecells 

transfected with vector alone. It has been demons仕ated

that ethanol augments the transcription factor NFκB 

activation by cytokines such as tumor necrosis factor-α 

and interferonα. Elec甘ophoreticmobility shift assay 

showed that仕leamountof仕leshifted band wi白血e32p_ 

labeled /c B oligonuc1eotide probe was augmented 

significantly in the nuclear extract from the annexin 1V 

over叫expressedC6 cells by exposure to ethanol wi仕lOut

a cytokine， compared with the cells transfected with 

vector alone. In addition， Western blot analysis with 

anti-NF /C B (65 kDa) antibody revealed that the 

intensity of the NF /C B band was also increased 

significantly in the nuclear 位協ct企om白eannexin 1V 

over幽expressedC6 cells by exposure to ethanol， 
compared with the cells仕ansfectedwith vector alone. 

From these results， we conc1ude that over-expression of 

annexin 1V augments both ethanol-induced cel1 damage 

and NF /C B activation by ethanol in C6 cel1s.τnus， the 

increase in the amount of annexin 1V by ethanol in the 

cells might facilitate ethanol-induced cel1 damage via 

NF κB activation. 

P02・E・26(MS6聞4)

A novel human HRD1 involved in ER-
associated degradation is induced by 
unfolded protein response and protects 
from ER stress開inducedcell death via its 
ubiquitin ligase activity 

OMasayuki Kaneko， Masataro Ishiguro， Y oshifumi 

Niinuma， Yasuyuki Nomura 

Dept Pharmaco1. Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

官leunfolded protein response (UPR) is involved in a 

variety of gene expressions in response to stress that 

perturbs the function of the endoplasmic reticulum 

(ER). lt has been reported that a number of proteins 

implicated in ER-associated protein degradation 

(ERAD) are induced by the UPR in Saccharomyces 

cerevisiae. ERAD requires retrograde transport of ilie 

unfolded proteins from the ER back to出ecytosol via 

the Sec61仕組sloconfor degradation by the ubiquitin-

proteasome system. Hrd1p is a UPR-induced ER 

membrane protein仕lathas a RING宜ngermotif and acts 

as a ubiquitin ligase (E3) in the ERAD system. We 

report here the isolation and identification of a human 

homolog to yeast Hrd1p. The predicted s仕ucturesin its 

transmembrane domain and RING finger motif are 

highly conserved from yeast to human. In fact， 
overexpressed human HRD1 was localized to the ER 

and ubiquitinates its substrates in HEK293 cells. 

Furthermore， it was found that human HRD1 was up-
regulated in response to ER stress and overexpression 

of human IRE1 and ATF6， which are ER s仕ess-sensor

mol巴culesin the ER Therefore， we concluded that ilie 
function and induction mechanism of human HRDl are 

conserved from yeast to human. Finally， 293 cells 

overexpressing 柄引RD1，but not the C329S mutant， 

exhibited resistance to cell death induced by the ER 

stress. These results suggest that human HRD1 up-
regulated by the UPR con仕ibutesto protection from出e

ER stress-induced cell death by degrading unfolded 

proteins accumulated in the ER 
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Induction of SEL 1 L， a human homolog of 
Hrd3p， by ER stress and identification of 
the region for transcriptional induction by 
ATF6 

OYosh出miNiinuma， Masataro Ishiguro， Saori Yasui ， 

Masa:刊kiKaneko， Yasuyuki Nomura 

Dept. Pharmacol. Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

The endoplasmic reticulum (ER)-associated 

degradation (ERAD) system requires retrograde 

transport of malfolded proteins from the ER to the 

cytosol and elimination by the proteasomal degradation. 

Hrd3p and Hrd1p are known to be components involved 

in the ERAD of Saccharomyces cerevisiae. These 

components are coloca1ized in the ER創ldinteract with 
each other. Hrd1p possesses a ubiquitin ligase (E3) 

activity， and it is suggested that Hrd3p regulates E3 

activity and the stability of Hrdlp. SEL1L， which has 
highly homologous sequences to HRD3， is a novel 

human gene， whose function remains unknown. In 

addition， we found high similarities in predicted 

localizations and transmembrane domain between 

Hrd3p and SEL1L.羽re confirmed that: 1) SEL1L is 
actually colocalized wi出humanHRDl in the ER and 2) 

SEL1L interacts with HRD1 as well as Hrd3p， 
suggesting that SEL1L is a human homolog of yeast 

Hrd3p. It is known that Hrd3p is induced by ER 柑 ess.

SEL1L mRNA expression was also induced by ER 

stress-inducing agents: thapsigargin， tunicamycin or 

brefeldin A， and by仕ansientoverexpression of lREl， a 

proximal ER stress sensor in the ER membranes. These 

results indicate that the SEL1L induction mechanism is 

conserved from yeast to humans. Moreover， ATF6， 

another sensor acting as a transcription factor in 

response to ER stress in mammals， induced SEL1L 

mRNA expression. It has been reported that ATF6 

binds to a CCACG motif for transcription of the ER 

stress-induced genes. To identify the acting elements 
responsible for induction of SEL1L， we analyzed the 

SEL1L promoter region using the firefly luciferase 

assay， and found that the region from -297 to -283， 

including -288CGTGG-284 complementary to CCACG， may 

be critical for induction of SEL1L. 
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EXPRESSION OF XRE BINDING 

PROTEINS IN RAT CEREBELLUM 

o N oriko Sanada， Katsuhiro Baba， N 0 buyuki 

Kuramoto， Yukio Yoneda 

Dept. Mol. pharrna∞1.， }匂nazawauniv. Pharrn. Sci. 

Toxic effects of environmental pollutants are believed to 

involve aryl hydrocarbon receptor that activates the 

gene expression through binding to the core nucleotide 

sequence xenobiotic responsive element αRE) on 

inducible target genes in the nucleus. In this study， we 

have attempted to detect XRE binding using gel 

retardation electrophoresis technique to investigate 

mechanisms underlying neurotoxicity of these 

pollutants in rat brain. Among discrete central 

structures examined， XRE binding was most potent in 
cerebellum， followed by cerebral cortex， hippocampus 

and striatum in a rank order of decreasing potency. 

Subcellular fractions were prepared from liver and 

cerebellum for determination of XRE binding in each 

fraction. XRE binding was higher in both S2 and P1 

企actionscompared with other fractions in liver， while 

both S3 and P3 fractions exhibited仕lehighest activity 

among di妊'erentsubcellular fractions in cerebellum. In 

primary cultures of rat cerebellar neurons， both 

tryptamine and indigo potentiated XRE binding in a 

concentration-dependent manner when determined 

immediately after sustained exposure for 2 h. These 

results suggest that XRE binding proteins may be 

highly expressed in rat cerebellum for amplification 

and/or consolidation of transient ex廿acellularsignals 

carried by exogenous pollutants with subcellular 

distribution profiles different‘from those in liver. 

Particular compounds with an indole skeleton could be 

endogenous ligands for AhR in cultured rat cerebellar 

granule cells. 
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Estrogen elevates PKA activity via the 
putative membrane receptor in 
hippocampal neurons. 

o Akiko S. SHINGO， Shozo KITO 
Hyogo Univ. Sch. of Health Sci. 

For the past several years， estrogen actions rapid in 

onset， short in duration have attracted considerable 

atlention. In relation with such obviously nongenomic 

estrogen effects， membrane estrogen receptors have 

been reported on pituitarγ， uterine， ovarian granulosa 

cell and liver cell membranes. In these putative 

membrane receptors， it has been advocated that the 

membrane receptor is linked to G-protein-conjugated 

adenyl cyclase activation and thereby induces 

phosphorylation of proteins by cAMP-dependent 

protein kinase (pKA). 

τbis study was undertaken to confirm estrogen-evoked 

PKA activation in the living cell with use of 

immortalized hippocampal neurons. 17 s -estradiol-
stimulated PKA activation in living differentiated H19-7 

cells was visualized using DR2， a cell-permeable 

fluorescent PKA subs仕ate.Estradiol induced marked 

changes of fluorescence in cytosolic areas and these 

were inhibited by a PKA inhibitor. 

P02同E圃30

A Novel FERM Domain Including Guanine 
Nucleotide Exchange Factor Is Involved In 
Rac Signaling and Regulates Neurite 
Remodeling 

OTateki Kubo， Toshihide Yamashita， Masaya 

Tohyama 

Dept. Anat. Neurosci. Grad. Sch. Med.， Osaka Univ.， 

CREST 

百leRho family of sma11 GTPases， key regulators of仕le

actin cytoskeleton in eukaryotic cells from yeast to 

humans， is implicated in the control of neuronal 

morphology. Guanine nucleotide exchange factors 

(GEFs) are upstream positive regulators of Rho 

GTPases， and integrate extracellular signaling for 

appropriate activation of Rho GTPases at specific 

subcellular regions. Here， we describe the identification 
of a novel Dbl family GEF for Rho GTPases in Homo 

sapiens and Mus musculus. It contains a tandem 

DH/PH domain and FERM domain， characteristic of 

the plasma membrane proteins linker. This gene， 

termed FERM domain inc1uding RhoGEF (FIR)， was 

abundantly expressed in brain， lung and testis as well as 

embryonic hippocampal and cortical neurons. FIR was 

found to activate the biochemical pathway speci五cfor 

Rac1， but not for RhoA or Cdc42. Ectopic expression of 

FIR in the cortical neurons resulted in significant1y 

shortened neurites and excessive growth cones， 

presumably mediated by Rac. These results suggest 

that FIR may regulate neurite remode1ing by mediating 

the signa1ing pathways from membrane proteins to Rac. 
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Biological activity of neurotrophins is 
dependent on proper recruitment of Rac1 
to lipid ra仕S

OAkiko Honda1.2人 ToshihideYamashita1人 Tateki

Kubo1，2， Hiroyuki Tanaka1，2， Taiichi Katayama1，2. 

Masaya Tohyama1，2 

lAnatomy and Neuroscience， Grad， Sch. Med， Osaka 

Univ， 2CREST JST， 3Discovery Research Laboratory， 

Tanabe Seiyaku Co.Ltd 

官leRho family of smal1 GTPases， key regulators of the 
actin cytoskeleton in eukaryotic cells， is implicated in 

the control of neuronal morphology. Here we report 

that neurotrophins dependent cytoskeltal changes， 
characteristic of the phenotype of Rac1， in the 

hippocampal neurons or PC12 cells are perturbed by 

the disruption of lipid rafts integrity. Activation of Rac1 

induced by NGF is impaired in cholesterol-depleted 

PC12 cells. Pretreatment with gamma-GTP shifted 

significant amount of Rac1， presumably in a GTP-bound 
form， from non-raft to raft fractions. Proper recruitment 

of activated Rac1 to lipid rafts， structures that represent 

specialized signaling organelles， is of fundamental 

importance in determining neuro甘ophinsbioactivity， 
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P02・E・32

Morphological changes in mouse 
neuroblastoma caused by disruption of 
glycosylation 

OKOUSUKE BABA， TA1ICHI KATAYAMA， MASAYA 

TOHYAMA 

Department of Anatomy and Neuroscience， Graduate 

School of Medicine， Osaka University， CREST JST 

Recently， implication of post-translation and function on 

cell is one of the major current topics. Several studies 

have indicated白atoligosaccharide play important roles 

in normal cells， and altemations in their structures and 

binding may cause serious problems in cell加lction.To 

address this issue， we examined the possible 

morphological and physiological changes of the cells 

treated with various inhibitors of glycosylation. As used 

celllines and reagent， we employed CAD cells a mouse 

neuroblastoma and PC12 cells， and 2・deoxy-D-

galactose (2DG)， which hinders glycoprotein 

fucosylation. More than 50% of the CAD cells treated 

with 1・20mM2DG for 6-12hours showed vacuole-like 

morphological changes. In con仕'ast，similar仕eatmentof

PC12 cells did not cause any morphologica1 changes. To 

c1arify the morphological basis of the vacuoles and its 

mol悶 uarmechanisms in C A D cells， we perform molecu1ar 

biological and immunohistochemical analysis of the 

present results in both cells. 
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Identi1ication 01 GRP78 as a type-1 sigma 
receptor (sigmaR1) -associated protein. 

OHideko Yamamoto1， Fuyuki Kametani 1， Y oshiko 

NamikP， Toshifumi Yamamoto 1•Z , Junnichi 

Karasawa1•3, Ichiro Sora1•4, Toshihide Nukada1 

lTokyo Institute of Psychiatry， zy okohama City 

University， 3Nihon Shering Co.， 4Tohoku University 

Several psychoactive agents inc1uding antipsychotics， 

phencyclidine， neurosteroids， benzomorphans and 

cocaine have high a血nitiesfor sigma receptors. Sigma 

receptors were pharmacologically c1assified into type-l 

(sigmaR1) and type-2 subtypes. SigmaR1， which is 

recently c1oned， is expressed at high levels in仕lebrain， 

liver and immune cells， and tl10ught to play critical roles 
in the action of tl1ese psychoactive agents. It remairis to 

be elucidated， however， how sigmaR1 transduces 

signals into the cells and what kinds of molecule are 

involved in tl1is signa1ing patl1way. Moreover， tl1ere is a 
large discrepancy between the molecular weighs of 

sigmaRl as estimated by immunoblot analysis (30-kDa) 

and tl10se by gel filtration (44かto45かkDa)，indicating 

the presence of sigmaR1-associated proteins in native 

tissues. To address these issues， proteins associated 
with sigmaR1 were purified from rat liver by affinity 

chromatography on glutathione S-transferase (GST) 

proteins fused witl1 a cytoplasmic region (amino acid 

residues 11ら223)of sigmaR1. Affinity-purified proteins 

with an apparent molecular weight of 80-kDa on SDS-

polyacrylamide gel electrophoresis (SDS-PAGE) were 

subjected to partial amino acid sequencing. One of 

these proteins was identified as 78-kDa glucose-

regulated protein (GRP78/BiP)， an endoplasmic 

reticulum stress-response protein. The association of 

sigmaRl with GRP78 in tl1e cells was con五rmedby cか

imunoprecipitation， in which an anti-GRP antibody 

immunoprecipitated sigmaR1 in the extracts of rat brain 

and liver and in PC12 c巴11sas well. These results 

indicate tl1at sigmaR1 may regulate the s廿essresponses 

through interaction witl1 GRP78. 

P02-E・34

Regulation 01 exocytotic events and 
granular movements by protein kinase C in 
single chromaffin cells 

ONobuyuki Sasakawa， Sanae Hosaka， Mitsunori 

Hayashi， Konosuke Kumakura 

Life Sci. Inst. Sophia Univ. 

To c1arify tl1e implication of protein kinase C (PKC) in 

the regulation of exocytosis， we studied the effects of 

TPA on the movement of vesicles and on tl1e kinetics of 

exocytosis of single vesicles in intact chromaffin cells. 

τbe track motion of LysoTracker Green DND2s.labeled 

secretory granules were detected using fluorescence 

microscopy-cooled CCD system. Granule-positions were 

recorded every 2 s for 2min in normal bu妊'erafter 

stimulation with high K + for 2 min. If we classify tl1e 

vesicle movements into three groups on the basis of the 

velocity， about 60% of the vesic1es showed a rapid 

movement， about 30% of the vesic1es showed a 
moderate movement and about 10% of the vesic1es 

showed a slow movement in control cells. The 

population of granules witl1 a moderate movement was 

remarkably increased in TPA-treated cells. These 

results suggest tl1at tl1is type of granule movement may 

be regulated through PKC activation. Carbon fiber 

electrode-amperometric detection showed that the 

event frequency of initial 1 min and that after 2 min 

during 5min of 30 mM KCl stimulation was remarkably 

increased by TPA， suggesting that the size of readily 

releasable pool and the vesic1e recruitment are 

regulated by PKC. We characterized the kinetics of 

single events by analysis of rise time， middle width and 

spike area.τbe rise time and middle width increased by 

treatment with TPA， while the spike area was not 

affected.τbese results suggested an important role of 

PKC for the regulation of fusion processes in adrenal 

chromaffln cells. 
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/dentification of a trans-acting protein 
interacting with cis-e/ement for dendritic 
targeting of a/pha-CAMKII transcript. 

OYasut且keMori， Shingo Miyata， Masaya Tohyama 

Dept. Anat. and Neurosci. Grad. Sch. Med.， Osaka 

Univ.， CREST 

An increasing number of mRNAs are dendriticalIy 

targeted in the cen仕alnervous system (CNS) neurons. 

Of these transcripts， alpha-CAMKII mRNA is actively 
佐ansportedalong the dendrites of pyramidal neurons in 

the hippocampus and位百nslatedin situ in response to 

external stimuli.We previously determined a cis-acting 

element for dendritic localization of alpha-CAMKII 

回 nscriptin its own 3ιuntranslated region(3'-UTR).百le

element entails at most 94 nuc1eotide-Iong region in the 

5'-most side ofthe 3'-UTR and mediates active transport 

of alpha-CAMKII mRNA along dendrites of 

hippocampal culture neuron. Using in vitro transcribed 

32P-labeled oligonuc1eotide corresponding to this cis-

element， we performed RNase protection assay to seek 
for interacting protein(s). S3 fraction from rat brain 

homogenate was incubated with the radiolabeled 

riboprobes in the presence or absence of白ecis-ac出g

element， foIlowed by UV・crossIinkingand RNase A 

treatment. Each reaction mixture was isolated by 

denatured gel. A 55kDa band could be reproducibly 

detected by incubating with riboprobes containing the 

cis-acting element， whiIe deletion of the element from 

radiolabeled riboprobes completely aboIish the 

interaction. Excess amount of non-labeled nucleotide 

could decrease the interaction in a dose-dependent 

manner. We demonstrated the possibility that the 

protein we detected is a仕ans-actingfactor for dendritic 

targeting of alpha-CAMKII廿anscript.
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Influx of extracellular Ca++ induced the 
expression of arc mRNA in PC12 

OHisashi Ichikawa， Eiichi Taira， Naomasa Miki 

Dept Pharmacol.， Osaka Univ. Med. Schl 

Arc， an activity-regulated cytoskeleton-associated 

protein， was first isolated from a rat brain. Arc 

expression can be rapidly induced in the specmc brain 

regions by physiological syanptic activi匂r，presenting an 

immediate-early gene (IEG) response such as c-fos， 

junB， zif-268. But much less is known about the 

mechanism of arc mRNA expression. To investigate the 

mechanism of expression of arc mRNA in detail， we 

initially analyzed the expression lev<巳lof arc in neuronal 

celllines. We detected significant expression of arc 

mRNA in four ceIllines， NGI08-15， Nl8TG2， Neur02A 

and PC12， but not in C6. PC12 cells expressed the most 

abundant in above four celllines. Next we examined 

whether the expression of Arc mRNA could be changed 

by various stimului which change the second 

messenger in PC12. We found that NGF， folskoIin， 

depolarization by KCI and A23187 markedly induced 
the expression of arc mRNA. We speculated that the 

induction of arc requires the influx of extracellular Ca++ 

from the results of induction by A23187. To confirm 

this， we treated PC12 with A23187 under the Ca-free 

condition. The absence of Ca++ resulted in the block of 

the induction. Moreover， the addition of Ca++ to this 

condition resulted in recovery of the induction by 

A23187. We conc1uded that the influx of extracellular 

Ca++ is one of the仕iggersin induction of arc mRNA 
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Activation and phosphorylation of 
Ca2+/calmodulin-dependent protein kinases 
in cultured rat hippocampal neurons 

OAkiyoshi Uezu， Kohji Fukunaga， Jiro Kasahara， 

Eishichi Miyamoto 

Dept. Pharmacology， Kumamoto Univ. School of 

Medicine 

We have focused on activation mechanisms of CaM 

kinase 1 and CaM kinase IV in the cultured hippocampal 

neurons. In the immunohistochemical studies， CaM 

kinase 1 was predominantly localized in the cytosol of 

the neurons. This is contrast to the predominant 

localization of CaM kinase IV in the nuc1ei. We prep訂ed

a specific assay method for CaM kinase 1. Similar to 

CaM kinases II and IV， CaM kinase 1 in neurons was 

essentially activated by stimulation with the NMDA 

glutamate receptor.τne activation of CaM kinase 1 was 

persistent during stimulation with glutamate contrast to 

a transient activation of CaM kinase IV. In addition， 

CaM kinase 1 was activated by a lower concentration of 

glutamate th加 thatof CaM kinase IV. Depolarization-

induced activation of CaM kinase 1 was also evident in 

cultured neurons and was largely blocked by L-type 

calcium channel antagonists. In the experiment with 

32P-labeled cells， phosphorylation of CaM kinase 1 was 

stimulated by glutamate treatment and the glutamate-

induced phosphorylation was inhibited by the NMDA 

receptor antagonist. Cyc1osporin A (CsA) had no effect 

on glutamate-induced CaM kinase 1 activation， while 

CaM kinase IV increased its activity， suggesting that 
CaM kinase 1 is not regulated with calcineurin. These 

resu1ts suggest differences in in situ regulation of CaM 
kinases 1叩 dIV in neurons. 

P02-E・38
Activation of Cdk5 by the activation subunit 
p39 

OAkio Sekigawa， Taro Saito， Yuko Hamazumi， Akiko 

Asada， Shin-ichi Hisanaga 

Dept. of Biol. Sci.， Grad. Sch. of Sci.， Tokyo Metro. 

Univ. 

Cdk5 is a serine/threonine kinase， structurally related 

to cyclin-dependent kinases (Cdks) known as cell cyc1e 

promoters in proliferating cel1s. However， Cdk5 activity 

is primarily detected in differentiated neurons because 

of the limited expression of出eCdk5-specific activation 

subunits， p35加 dp39.τne properties of Cdk5 bound to 

p35 have been studied well， but little is known about 

Cdk5 associated with p39. p39 is composed of the N-

terminal region specific to p39 and the C-terminal Cdk5-

binding and activation regions with a high homology to 

p35. Mice lacking either or both genes of them have 

been generated. The comparison of their phenotypes 

indicates that p35 and p39 are functionally non-

redundant. To understand the exact roles of p39/Cdk5， 

it is important to know how p39/Cdk5 activity is 

regulated in neurons. Whereas p39/Cdk5 is shown to 

display the histone Hl kinase activity in vitro， only the 

week activity has been detected in brains. In this study， 

we compared the complex formation and activation of 

p39/Cdk5 with those of p35/Cdk5. His-tagged p35 or 

p39 was coexpressed wi仕1Cdk5 in Sf9 insect cells and 

puri宣edby a Ni-NTA agarose column. Compared to p35， 

purified p39 bound the smaller amount of Cdk5， 

suggested that p39 has a lower affinity for Cdk5 than 

p35. We also found the p39/Cdk5 complex without the 

kinase activity. These results were confirmed with 

p39/Cdk5 purified from rat brains by 

immunoprecipitation with anti司p39antibody. Rat brain 

p39 showed the lower affinity for Cdk5 than p35， and 

the non開activep39/Cdk5 complex was found.τne lower 

affinity and the kinase inactive complex may be reasons 

for the week kinase activity of p39/Cdk5 in rat brains. 
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Characterization of a novel protein kinase 
that associate with Cdk5/p35 

OAkiko ASADA， Naoyuki Honma， Sen Takeshita， 

Eiko Yamakawa， Mariko Enomoto， Taro Saito， Shin-

ichi hisanaga 

Depar凶lentof Biological Sciences Graduate School of 

Science Tokyo Metropolitan University 

Cdk5 is a member of the cyclin-dependent kinase 

family. Although expression of Cdk5 is limited in adult 

tissues， its kinase activity is limited to neurons. It is due 
ωthe limited expression of Cdk5 activator protein p35 

in neurons. Cdk5/p35 concentrates at the leading edges 

ofaxonal grow仕1cone and regulates neurite outgrow也

in cortical neurons in culture. Mice lacking either p35 

or Cdk5 exhibit a disrupted cortical lamination pattem. 

τbese results suggest白atCdk5/p35 has some function 

in neurons that migrate long distance during cortical 

layer formation. Reelin and mDab1 null mouse display 

nearly identical phenotypes as p35 or Cdk5 null mouse 

implying that those molecules act in a sequence of 

pathway during corticogenesis. To identify the factors 

among them， a yeast two-hybrid screen was performed 

using p35 and a human embryonic brain cDNA. The 

partial cDNA fragment with a highly homology to a 

novel cytoplasmic tyrosine kinase was isolated. 

According to the result of RT-PCR performed on human 

brain mRNA， this fragment deduced a homolog of the 

novel cytoplasmic tyrosine kinase and named p35 

binding tyrosine kinase (p35BTK). P35BTK contain 

tyrosine kinase domain at the N-terminal， PXXP SH3 
binding consensus motif， and several SP /TP sequence. 

P35BTK associated not only with p35 but also with 

Cdk5 in 293 cells. Cotransfection with both p35 and 

CDK5 decreased the electrophoretic mobility of 

p35BTK This is because of phosphorylation on serine 

or threonine residue since the mobility is retumed after 

仕eatedwith BAP. P35BTK was verified as a substrate of 

Cdk5/p35 in vi廿obut association was independent of 

phosphorylation. Northern blots of mouse tissues 

showed that p35BTK mRNA was expressed mainly in 

brain and could be detected from embη10 to adult brain. 

Further investigation is needed to know the function of 

p35BTK in neuronal cells. 
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Prostaglandin 12 potentiates bradykinin桐
induced phosphorylation of synapsin 1 at 
site-3 in Neuro-2A cells. 

OYuri Matsuo， Keita Torihata， Hirotsugu Kato， 

Yasuharu Sasaki 

Dept. Pharmacol. Sch. Pharmac. Sci. Kitasato Univ. 

Inflammatory mediators such as prostaglandins (pGs) 

are well known to enhance the algesic effects of 

bradykinin (BK) in sensory neurons， probably by 

increasing the in仕acellularCa2+ ([Ca2+]i) and enhancing 

the neurotransmitter release， however， li枕leis known 

about the molecular mechanisms of these hyperalgesic 

responses. Recently， the site specific phosphorylation of 
synapsin 1 at site-3 (Ser 603) by Ca2+ / calmodulin-

dependent kinase 11 (CaMK11) is reported to induce 

neurotransmitter release. Therefore， in the present 

study， to reveal molecular mechanisms underlying 

hyperalgesia， we determined the BK-induced 

phosphorylation of synapsin 1 at site-3 and its 

enhancement by PGI2 in mouse neuroblastoma Neuro-

2A cells， which expressed functional BK B2 receptor 
and PGI2 receptor. Using an antibody against site綱3・・

phosphc同.ynapsin1， we found that BK phosphorylates 

synapsin 1 at site-3， which was sensitive to Hoe 140， a 

bradykinin B2 receptor antagonist， and thapsigargin， 
which deplete in甘acellularstore Ca汽butinsensitive to 

des-Arg Hoe 140， a bradykinin Bl receptor antagonist， 

and KN62， an inhibitor of CaMK11. Furthermore， this 

BK-induced KN62-insensitive phosphorylation， but not 

the 100 mM KCl-induced CaMK1I-dependent one， was 
potentiated by stable PGI2 analogue carbacyclin， and 

cAMP elevating agents such as dibutyryl cAMP and 

forskolin. BK-indcued [Ca2+]i rise was also potentiated 

by carbacyclin. These results suggest the possibility 

that BK recruits a novel pathway induding [Ca2+ h rise 
from intracellular Ca2+ store， besides CaMK11 involved 

one， to phosphorylate the site-3 and which is 

potentiated by PGI2 through cAMP elevation in sensory 

neurons. 



神経化学 Vol.41 (No.3)， 2002 

390 

P02-E-41 

αCaM kinase 11 遺伝子の神経特異的発現

。美馬佳寿子，山内卓

徳島大・薬

カルモデュリン依存性プロテインキナーゼ II(CaM 

kinase II)は、細胞内情報伝達に関わる代表的なセリ

ン/トレオニンプロテインキナーゼの一つであり、最

終の奏功因子として作用すると考えられている。 CaM

kinase IIは、脳の発達過程において神経回路形成のも

っとも盛んな時期に一致して発現が増加することが知

られているが、その調節については明らかになってい

ない。 CaMkinase 11には α，s，y， dの4つのアイソ
フォームが存在し、そのうち αとpアイソフォーム
は脳に特に多く存在する。本研究では、 α アイソフ

オーム遺伝子の構造と神経特異的発現について明らか

にし、さらにプロモーター領域に結合する脳の核タン

パク解析した。 αアイソブオーム遺伝子の 5'上流領

域 2.3kbpの遺伝子配列の解析を行った。この領域は

pアイソフォームと相向性はなく、 TATAbox， v-myb， 
Myo Dなどの転写因子結合サイトが存在するが、既

知の神経特異的転写因子は存在しない。この遺伝子の

ルシフエラーゼレポーターを構築し、プロモーター活

性を測定した。神経細胞として N18TG2，NG108・15，

CAD、非神経細胞として Ba1b/c坑'3， CHO， C6 glioma 

， HT1080を用い、 トランスフェクション実験を行ったc

神経細胞では、転写開始部位上流・199bpからー100bp 

の聞で高いプロモーター活性が見出された。しかし、

非神経細胞では活性が弱く、神経細胞に比べて100倍

から 500倍活性は低かった。一方、上流-275bpから-

199 bpの配列を含むレポーター遺伝子では活性は著し

く低下した。この領域に強いサイレンサーが存在し、

本遺伝子の強い負の調節を行っていると考えられる。

以上のことから、この領域に神経細胞に特異的な強い

プロモーターが存在することをが明らかとなった。さ

らに、ゲルシフト分析により、プロモーター領域の

DNA配列に特異的に結合する脳の核タンパクの存在

を見出した。

P02・E・42

Antiapoptotic action 01 calcineurin via 
dephosphorylation 01 Bc卜2

OHideyuki Yamamoto1， Takeo Nomura2， Hiromitu 

Mimata2， Miki Shitashige3， Futoshi ShibasakP 

Yoshio Nomura2， Eishichi Miyamoto1 

lDept. Pharmacol.， Kumamoto Univ. Med. Sch.， 2Dept 

Urology， Oita Med. Univ.， 3Mol. Cell Physiology， 

Tokyo Metro. Inst. Med. Sci. 

Calcineurin is the only serine/threonine protein 

phosphatase under the con仕01of Ca2+ and caImodulin， 

and is most abundant in brain. It is well-known that 

calcineurin is widely distributed in various tissues and 

plays a critical role in the regulation of many cellular 

functions. We found血atcalcineurin bound to the BH4 

region of Bcl-2， and Bcl-2 has been reported to be an In 

vitro substrate for calcineurin.τnerefore， we examined 

whether calcineurin had an antiapoptotic action via 

dephosphorylation of Bcl-2. When we overexpressed 

Bcl-2 in COS-7 cells and immunoprecipitated c-Jun N-

terminal kinase σNK)， the binding of Bcl-2 to JNK was 

observed. Among the cell systems examined， taxol 

treatment of urinary bladder cancer cells (T24 cells) 

induced the activation of JNK and phosphorylation of 

Bc1-2 at serine 70 which is one of the critical 

phosphorylation sites in Bc1-2. Interestingly， 
phosphorylation of Bcl-2 was strongly enhanced by 

calcineurin inhibitors， cyclosporin A (CsA) and FK506， 

with a concomitant loss of calcineurin activity. When 

the apoptosis was examined by Hoechst 33258 staining 

and by the measurement of caspase 3 activity， CsA 

仕eatrnentenhanced taxol-induced apoptosis.τnerefore， 

calcineurin may have an antiapoptotic action via the 

dephosphorylation of Bc1-2 in the case of apoptosis 

induced by Bcl-2 phosphoηrlation. 
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Direct observation and characterization 01 
gels formed from isolated neurofilaments in 
vitro 
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Tashir02，4 

lDept Mol. Cell. Neurobiol.， Gunma Univ. Sch. Med.， 
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3CNRS， Poitiers Univ.， 4CREST， JST 

Neurofilaments (NFs) confer mechanical stability to the 

axon by forming highly organized arrays based on NF・

NF interaction. To understand how this interaction is 

regulated， we developed a method in which NF gel 

formation is directly followed in vitro by白eBrownian 

movement of Latex microbeads (0.5μm in diameter) 

added to the solution. Bead movements were tracked 

with video-enhanced DIC microscope， recorded， and 

their positions in the XY plane plotted at every 1/30 

second interval to give mean square displacement 

(MSD) values. With sucrose solutions of different 

concen甘ations，the slopes of仕leMSD vs. time plot (ム

MSD/t) were confirmed to be inversely related to the 

viscosityマ.With native NFs extracted from rat spinal 
cords and purified by sucrose density gradient 

centrifugation，ム MSD/tin 0.8M sucrose was 

dependent on NF protein concentration below 

1.5mg/ml.ムMSD/tin pure sucrose solutions were 

constant at 3TC， whi1e those in sucrose solutions 

containing NFs declined with time， indicating that 

gelation took place. A rapid decline within the first hour 

after warming was fol1owed by a slower phase of -4 h. 

When NFs were extensively dephosphorylated with E. 

coli alkaline phosphatase， the initial dec1ine in !:; MSD /t 
became larger and more rapid， and the finallevellower 

than the control， suggesting that NF gelation is 

enhanced. Previously， NF viscosity measured with the 

falling bal1 viscometer has been shown to decrease by 

dephosphorylation. The falling ball method measures 

resistance against mechanical forces， while our method 
ref1ects gel formation by the entrapment of beads.τbe 

contradictory results of the two methods thus indicate 

that dephosphorylation enhances gel formation but 

decreases the mechanical s仕engthof the gel formed. 
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A gene product binding to the 3'-
untranslated region of type1 inositol 1，4，5且
trisphosphate receptor mRNA and its 
involvement in mRNA localization in 
cerebelluar Purkinje cells 

OTakatoshi Iijima1，2.4， Yuki Kimura3， Kanako 

Takatuki5， T;叫caoImai1， Shigetaka Kawahara5， Aran 

Bemstein3， Yutaka Kirin05， Hideyuki Okano1，2 

lDept. of Physiology Keio Univ. Medical School， 

2CREST， JST， 3Samuel Lunenfeld Res. Inst. Mount 

Sinai Hospital， CAN， 4Dept. of Molecular and 

Cellularbiology， Graduate School of Medicine， Osaka 

Univ.， 5Lab. of Neurobiophysics， Graduate School of 

Pharmaceutical Sciences， Tokyo Univ. 

In neuronal cells， specific mRNAs are localized in the 

dendrites. It has been proposed that the dendritic 

localization of mRNAs and the locally translational 

regulation in synaptic region are involved in certain 

aspects of synaptic plasticity. Type1 inositol 1，4，5-

trisphosphate receptor (IP3R1) mRNA is one of 

dendritical1y localized mRNAs. L日'Rl，an intracellular 
Ca2+ channel， is highly expressed in cerebel1ar Purkinje 
cells and required for long-term depression (LTD)， a 

model of synaptic plasticity in cerebellum. However 

very litt1e has been shown on the mechanisms of the 

dendritic localization of IP3R1 mRNA. Here we 

identified one gene， hzf (hematopoetic zinc finger)， 

encoding a protein that might be involved in the 

loca1ization of IP3R1 mRNA into dendrites. hzf encodes 

three C2H2 type zinc-finger motifs. RNA-binding 

experiment showed that Hzf binds to 3' untranslated 

region (3' UTR) of IP3Rl m悶 Ain vitro. Furthermore， 

in cerebel1um， hzf was predominantly expressed in 

Purkinje cel1s， corresponding to the expression pattem 

of IP3R1， and its products were localized in the 

dendrites of Purkinje cells， where IP3Rl mRNAs are 
localiz氾d.Additionally it was revealed that the amount 

of LおR1mRNA in dendrites of Purkinje cells could 

dramatically reduce in hzfdeficient mice.τbese results 

suggests the possibi1ity that Hzf could be involved in 

intracel1ular localization of IP3Rl mRNA in Purkinje 

cells. Furthermore， hzfdeficient mice exhibit ataxia like 
symptoms. Then we are investigating the relation 

between the mRNA localization and cerebellar LTD. 
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The Roles of WAVEs in Filopodia 
Formation at NG1 08 Growth Cones 

OShigeaki Miyamoto1， Motohiro NozumP， Hiroyuki 

Nakagawa1， Hiroaki MikF， Tadaomi Takenawa2 

lDept. Biochem. Eng.， Kyushu Inst. Tech.， 2Dept. 

Biochem.， Inst. Med. Sci.， Univ. ofTokyo 

At the neural growth cones， lamellipodia and filopodia 

formation are promoted by actin-cytoskeleton 

reorganization as filaments branch formation and 

bundling. WAVEl-3 molecules， belong to WASP 

(Wiskott Aldrich Syndrome Protein) fami1y， are 
thought to play an impo巾 ntrole on membrane ruffling 

and宣lopodiaformation. However， their exact functions 

remain to be obscure. In this study we paid special 

attentions to出edifferent roles that WAVEl-3 play in 

this process. We constructed WAVEl-3-EGFP fusion 

genes and expressed these to neuroblastoma NGlO8-15 

cells， and observed the localizations and effects on 

filopodia formation. 

[RESULTS 1 We induced neuritesωNGlO8-15 cel1s 
expressed with WAVEl-3-EGFP by dibutyl-cAMP 

treatment. WAVE1 molecules were distributed 

continuously to the leading edge alone of grow仕1cone 

lamellipodia. W A VE2 localized to the tips of filopodia 

and stayed during formation and elongation， and 
disappeared in the retraction. And W AVE3 weakly 

accumulated to the tips of filopodia.τbe expression of 

each WAVE-domain-EGFP fusion constructs show that 

仕lelocalization of WAVEs are controled by SHD(Scar 

Homology Domain) and the actin bundle elongations 

are promoted by VCA(Verprolin Homolo幻T+ Coffilin 

Homology + Acidic) regions.百lelocalization ofWAVE2 

to the tips of filopodia may be controled by another 

scaffold protein IRSp53， Insulin Receptor Substrate 

protein 53KDa， which is thought to link Rac and it.τbe 
above resu1ts suggest that filopodia formation and 

elongation are promoted by actin polymerization which 

is controled by WA VE2 in仕ledownstream of Rac and 

IRSp53 at the tips. 

P02・E・46(MS1・5)

A role of semaphorin in newronal network 
formation in cerebral cortex 

OYoshio Goshima， Yukio Sasaki 

Dept. Pharmaco1. Yokohama City Univ. Sch. of Med. 

Semaphorin-3A (Sema3A)， a member of c1ass 3 

semaphorins， regulates axon and dendrite guidance in 
the PNS and CNS. In the present study， we used 

inhibitors and mutant mice and demons仕atethat a Src 

fami1y tyrosine kinase， Fyn and cyc1in-dependent kinase 

5 (Cdk5) are involved in Sema3A-induced growth cone 

collapse. Furthermore， biochemical analysis in non-

neuronal cells reveals that one of receptor component 

for Sema3A， plexin-A2 associates with Fyn and Cdk5. 

Fyn faci1itates to activate Cdk5 mediated with Tyr15 

phosphorylation of Cdk5. Introduce of Cdk5 mutant 

converted Tyr15 to A1a to sensory neurons suppresses 

Sema3A-induced growth cone collapse. sema3A gene 

shows strong genetic interaction withかnfor apical 
dendrite guidance in cerebral cortex. Thus， these 

:findings suggest that Fyn and Cdk5 mediate neuronal 

guidance regulated by Sema3A. 
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Lysophospolipid signaling in the regulation 
01 neuronal morphology and motility 

ONobu抑lkiFukushima 

Dept. Biochem. Grad. Sch. Med.， Hokkaido Univ. 

Lysophosphatidic acid (LPA) is a growth factor-like 

phosphoIipid白atproduces diverse cellular responses. 

Three subtypes of LPA receptor have been so far 

identified and shown ωbe expressed in the developing 

nervous system. Here 1 have investigated effects of 

exogenous LPA on the morphology and underlying 

actin cytoskeleton of young， postmitotic cortical 
neurons in primary culture. When treated with LPA， 

differentiating neurons responded by retracting 

processes， as expected from studies on neural cell lines， 
but unexpectedly also showed formation of a novel， 

re仕actionfibers that contained radially oriented actin 

filaments emanating from a single pole of the neuron. 

This cytoskeletal change utilized Rho， tyrosine kinase 

and actomyosin pathways. The maximal retraction 

response was observed at 15 min after LPA exposure， 

and thereafter neurons reextended 

process/membranes along with retraction fibers， 
suggesting that these fibers play'巴da role as scaffolds. 1 

also observed that LPA inhibited neuronal migration 

from explanted tissues. Taken together， these data 
implicate LPA as a regulatory signal not only for 

process outgrowth but also for migration of young， 

postmitotic neurons. Another aspect of actin regulation 

by LPA will be also presented. Fukushima et al.， Annu. 

Rev. Pharmacol. Toxicol.， (2001) 41， p507， Fukushima 

et al.， MCN， in press.， Fukushima et al.， The 

neuroscientist， in press. 
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Identification of fimbrin as a interacting 
molecule of microglia-specific protein， Iba1. 

OKeiko Ohsawa， Yoshinori Imai， Yo Sasaki， Hiroko 

Kanazawa， Shinichi Kohsaka 

Dept. Neurochem.， Natl. Inst. Neurosci. 

Iba1 is a 17 kDa EF・handcalcium binding protein 

specifically expressed in microgIia among brain cells. 

羽Tehave previously reported that Ibal has actin“ 

bundling activities and is involved in membrane ru血ing

and phagocytosis of llUcroglia. In the present study， we 

isolated Iba1-interacting molecules using a yeast two-

hybrid screen and identified an actin-bundling protein， 

fimbrin. 

Iba1 has unique sequences in the N-and C-termini 

which display no homology with any other peptides. We 

cons仕uctedexpression vectors encoding of the N-(a.a. 

1-29) or C-terminus (a.a. 114-147) that was fused with 

EGFP and express the fusion proteins in microglial cell 

line MG5 cells. The C-terminus protein colocalized with 

F-actin in membrane ruffles induced by M-CSF， while 

the N-terminus protein did not. Therefore we screened 

human spleen cDNA library with the C-terminus as a 

bait and obtained 8 positive clones. Six clones encoded 

a part of L-or下.fimbrin.L-fimbrin， one of three宣mbrin

isoforms， is specifically expressed in hematopoietic 
cells. By immunocytochemis町 ofMG5， L-fimbrin was 

shown to colocalize with Iba1 and F-actin in membrane 

ruffles induced by M-CSF. To analyze the interaction 

between Ibal and L司fimbrin，COS-7 cells were 
co廿ansfectedwith HA-tagged五mbrinand Flag-tagged 

Ibal expression plasmids. From the cell Iysate， HA-

fimbrin was coprecipitated with Flag-Iba1. Puri:fied GST-

Iba1 was able to pull down purified His-tagged L-

fimbrin， indicating that Iba1 directly binds ωL-fimbrin. 

Furthermore， actin-bundling activity of L-fimbrin was 

synergistically enhanced by the addition of Iba1. These 

results indicate that Ibal forms complex with fimbrin 

and functions in modulating actin reorganization in 

membrane ruffling. 
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Identification and characterization of 
drebrin binding protein， Drap1 

OHiroyuki Yamazakj1， Hideto Takahashi1， Eiji HIrose2， 

Nozomu Mori2， Tomoaki Shirao1 

lDept. Neurobiol & Behav.， Gunma Univ Sch Med， 

2Dept. Molec Genetics.， Nat1 Inst Longevity 恒例ILS)

Drebrin is an F-ac甘nbinding protein mainly located in 

neuron. In the adult cerebral cortex， drebrin is 

concen回 tedprimarily in the dendritic spines. We have 

shown that accumulation of GFP-drebrin within a 

dendritic spine resu1ts in elongation of the spine in 
vitro， possibly via rearrangement of the actin 

cytoskeleton. However， the mechanism that drebrin 
regulates the actin cytoskeleton have not been 

understood. In the purpose of investigating drebrin 

function in the molecular basis， we have仕iedmolecular 

cloning of a novel drebrin binding protein. In the course 

of yeast two-hybrid screen of a rat brain cDNA library 

using the N-terminal region of drebrin as bait， we 

isolated many positive-interacting c1ones. DNA 

sequence analysis revealed that about 70% of these 

clones were expressing an identical protein. We named 

this protein drebrin-associated-protein 1 (Drap1). 

Computationa1 ana1ysis of Drap1 s仕uctureby using the 

SMART showed that Drapl was likely to have a 

transcriptional factor domain. To determine a binding 

region of the drebrin心rap1interaction， we performed a 

domain analysis wi白drebrinbait and several fragments 

of Drapl.τne domain analysis show巴dthat the ADF-H 

domain of drebrin bound to N-terminal region of Drap1 

in yeast two hybrid system. It was also indicated in vitro 

by GST pull down assay. To assay Drap1 properties in 

cells， we carried out a transfection of GFP-Drap1 in 

COS-7 cel1s. In COS-7 cells， GFP-Drapl exclusively 

localized in nucleus. However， when GFP-Drap1 and 

drebrin were coexpressed in COS-7 cells， Drap 1 

localized not only in nucleus but also in句toplasmain a 

large number of co-transfected COS-7 cells. It 

suggested that the cel1ular localization of Drap1 might 

be affected and regulated by drebrin. 

P02・E圃50

Anterograde axonal transport of 
endopeptidase 24.15 in rat sciatic nerves 

OMasaru Yamamoto1， Toshiyuki Chikuma2， Atsue 

Yamashita2， Mitsune Yamaguchi2， Hiroshi Hoj02， 

Md Mahiuddin Abmed1， Takeshi Kato1 

lGrad. Sch. Int. Sci. Yokohama City Univ， ， 2Dept. 

Hygien. Chem.， Showa Pharmaceunt. Univ. 

百lefunctionallevel of a biologically active neuropeptide 

is regulated， in part， by its degrading-enzymes. 

Endopeptidase 24.15 (EP24.15) is one of putative 

neuropeptide degrading-enzymes which degrade a 

number of neuropeptides in vitro. However， it is not yet 

known whether EP24.15 involves in the inactivation of 

these neuropeptides in vivo， because intracellular 

dis廿ibutionof EP24.15 exists mainly around nucleus. If 

EP24.15 plays a role in the metabolism of 

neuropeptides， it might be anterogradely transported. 

Thus， in the present study we used a double-ligation 

technique to quantify出eaxonal仕ansportof EP24.15 in 

rat sciatic nerves. At 48 h after the ligations， a 

significant amount of the axonal transport of EP24.15 

activity was found in the proximal segment， while 

axonal transport of deamidase activity， a lysosomal 

enzyme， increased both in the proximal and distal 

segments. Western blot analysis of EP24.15 showed 

that immunoreactive EP24.15 in the proximal segment 

was 1.ふfoldhigher than that in the middle segment. 

The immunohistochemical analysis of the segments 

also showed an increase of the immunoreactive EP24.15 

in the proximal segment in comparison wi出thatin白e

middle segment. No significant retrograde axonal 

仕ansportof EP24.15 was found in the distal segment in 

al1 methods examined， indicating that EP24.15 is mainly 

transported by an anterograde axonal flow. These 

observations suggest that EP24.15 may involve in the 

metabolism of neuropeptides in nerve terminals or 

S戸lapticclefts. 
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Identification of A Novel Neural-Specific 
Protein Family， BRINP 

OToda Fumiaki， U eno Satoshi， Mori Takuya， 

N紘ataniToshiyuki， Matsuoka Ichiro 

Dept. Neuroshi. Grad. Sch. Pharm. Sci.， Hokkaido Univ. 

Purpose : Bone morophogenetic protein (BMP) and 

retinoic acid侭A)are known to play important roles in 

differentiation of nerve cells. We have previously shown 

that BMP2 and RA synergistically act on developing 

sympathetic neurons to induce their responsiveness to 

neurotrophic factors that act on the initial stage of 

development of these neurons. In an effort to c1arify the 

mechanism of the actions of BMP /RA， we have 

identified BRINP1 (BMP /RA-inducible neural-specific 

protein-1) whose expression is restricted to nervous 

system from late embryonic to adu1t stage. In the 

present study， we identified two homologues of 
BRINP1. 

Resu1ts : Following the BLAST search in human 
genome database， we found DNA fragments in 
chromosomel at two neighboring sections which are 

homologous to BRINP1. Based on sequence of these 

企agments，we designed PCR primers and obtained RT-

PCR products from rat brain. Subsequently， by 
screening of the rat hippocampus cDNA library， we 

obtained two cDNA fragments (4.1 kb and 3.0 kb) 

which are encoding proteins with total amino acid 

residu芭sof 783 (rBRINP2) and 766 (rBRINP3)， 

respectively. RBRINP2 and rBRINP3 have amino acid 

iden首tyof 70% and both had amino acid identity of 50-

53% with rBRINPl. Like BRINP1， BRINP2 and BRINP3 

have no conserved protein motifs except for N-terminal 

signal peptide and a single coi1ed-coi1 domain. RT-PCR 

experiments indicated that BRINP2 and BRINP3 are 

predominantly expressed in the CNS and PNS from 

developmental stage to adulthood. Northern blot and 

Western blot analysis (using anti-BRINP-peptides 

antibodies) showed simi1ar tissue selectivity of their 

expressions. However， individual BRINP gene seems ω 

have distinct regulatorγmechanism of their expression 

within the nervous system. In sympathetic neurons， 

BRINP2 and BRINP3 expressions were suppressed by 

BMP and RA， whi1e BRINP1 expression was induced by 

these factors. 

Discussions : On the basis of simi1arity to BRINP1， we 
have identified two additional neural sp巴cificproteins， 

BRINP2 and BRINP3， that comprise BRINP family. In 
nervous tissues， three BRINPs are expressed in part1y 

overlapping and part1y complementary manners. We are 
currently aiming at c1arification of the physiological 

functions of the BRINP fami1y members. 
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Transgenic RNA interference in Drosophila 

OShunji Ohsako， Yoshiki Takamatsu 

Dept. Brain S仕uc.Tokyo Metropo1. Inst. Neurosci. 

Since vast genomic sequence information is now 

avai1able in several organisms， RNA interference 

(RNAi)， the process of which double-stranded RNA 

(dsRNA) induces the sequence-specific degradation of 

homologous mRNA， has become an important tool for 

the study of gene負mction. In Drosophila， injection of 

specific dsRNA into the early embryo resu1ts in 

interference persisting through the embryonic 

development. Expression of仕ansgenicinverted repeats 

(IR) homologous to target genes that form ds hairpin 

RNAs under the control of the upstream activating 

sequence (UAS) or the heat-shock (HS) promoter has 

been reported to仕iggerRNAi in the embryo as well as 

in the adult. As it is difficu1t to manipulate DNA 

containing IR in E.coli， we made a P-element cons仕uct

in which dsRNA can be transcribed by opposing UAS 

and HS promoters and estab!ished HS-UAS-haIIア(却

transgenic f1ies to address whether this induces a h 

phenotype.h functions as a repressor of the adult 

sensory organ formation and also as a pair-rule gene 

during embryonic segmentation. Only one of three lines 

showed the h phenotype in which ectopic sensory 

organs are created but no segmentation defects， when 
they were crossed with hGAIA driver with h pa仕ern.

Next we compared its effectiveness wi出 thatinUAら11-

IR transgenic lines. The six lines showed either weak or 

no adult h phenotype by crossing with hGAIA. Finally， 

we constructed pDUAS+SA vector in which dsRNA is 

driven by dual UAS promoters. All of six pDUAS+SA-h 

transgenic f1ies showed adult h phenotype when were 

crossed with hGAL4， indicating that this vector 

becomes a very usefulω01 to study gene function in 

combination wi血variousGAL4 driver lines. 



神経化学 Vol.41 (No.3)， 2002 

396 

P02田E回 53

Optimization of water purification 
technology for biological experiment 

ONaoe Ishii1， Ichiro Kano2， Masanori Kanazawa1 

lLab water Div.， Nihon Millipore KK， 2Lab water Div.， 

Millipore S.A. 

Purified water is as important as reagents which are 

used in biology domains. Sometimes impurities in water 

a妊'ectfailing impact on experimental studies. Many 

biological experiments require strict reagent 

preparation. 

For example purified water free from RNase is essential 

for RNA handling. DEPC treatment is often used to 

inactivate RNase in purified water， however DEPC is 

known as potent carcinogen and inhibit some enzyme 

reactions.In仕oductionof ultrafiltration device at the use 

point of water purification system delivers RNase企ee

water which allows to be used for RNA handling and 

treatment. Bott1ed water guaranteed as RNase free 

provides also solution but is quickly contamina舵donce 

opened. 

Sensitive analytical instruments are getting popular in 

this field recent1y. Organic contaminants affect 

seriously LC/MS background. UV photooxidation is a 

key of water purification process to eliminate organic 

impurities. When analyses and experiments訂egetting 

sensitive to contaminants， water storage in bo仕:leare 

not any more available because of contaminations such 

as airborne gas and partic1e， extraction from bottle and 

microbial pollution. 

P02・E・54

Identification and Characterization of 
ER~stress sensor IRE1 associated 
proteins 

OKayoko Oono1，3， Takunari Yoneda1，3， Kazunori 

Imaizumi2. Taiichi Katayama1，3， Masaya Tohyama1，3 

lDept. Anat. Neurosci.，Osaka Univ. Grad. Sch， Med.， 

2Dept.struct. cell. bio.，NAIST， 3CREST 

In our previous study neuronal death by neuropathy ，for 

example Alzheimer' s disease， is thought ωbe caused 

first in Endoplasmic Reticulum (ER) .This neuronal 

death in ER is caused by accumulating misfolded 

polypeptides in the lumen of the ER during the ER 

stress ; the any kind of stimulation or the change of 

environment. The accumulation of misfolded proteins in 

the lumen of the ER results in activation of the UPR， 

inducing transcriptional up-regulation of genes 

encoding molecular chaperones and folding catalysts 

present in the ER . One of the mediators of the UPR is a 

transducer of ER stress， the ER-resident 

transmembrane kinase IREl. We searched the co-

working molecule with IRE1 using yeast two hybrid 

system， to analyze the particular signal pathway of 

IREl. As a result we found some IRE1-binding 

molecules. We examine more about ]AB1，one of 

them，which reported to be concerning the cell cyc1e 
and the ]NK pathway ，for nothing studied about ER 

stress. We confirmed the binding between IRE1 and 

]AB1 by immunoprecipitation using HEK293 T cells 

overexpressed IRE1 and ]ABl.And we make it c1ear 

白紙thes仕engthof this binding becomes weak by ER 

stress exposure to these cells. In this institution we 

explain the role and function of ]AB1 under ER stress. 
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The 5' variants of p270， an integral member 
of SWI-SNF complexes， in the rat brain. 

U'fsuyoshi YamaguchP， Kazuaki Araki2， Hiroyuki 

Nawa2， Hiroshi HiguchF 

lDept. Mol. Genetics & Signal Transduction Res. Grad. 

Sch. Medical & Dental Sci. Niigata Univ.， 2Dept Mol. 

Neurology. Brain Res. Inst. Niigata Univ. 

[ Introduction ] SWI-SNF complexes have a general 

role in the regulation of gene expression. P270 is an 

integral member of human SWI-SNF complexes， and 

shared antigenic specificity with p300 and CREB-

binding protein. B120 is also identified as a truncated 

form of p270. B120 gene products are expressed in 23 

neuroblastomas， four of them strongly expressed B120 

gene product in both cytoplasm and nutleus. 

Neuroblastoma cells transfected wi仕1B120 expression 

vector adhered to each other and aggregated through 

unknown mechanism. The genomic structure of B120 is 

constituted by 17 exons beyond 20kbp genomic DNA. 

So far litt1e is known about brain distribution and 

transcriptional activity of p270. [Methods] We 

screened the embryonic rat brain cDNA library wi仕1the 

0.6kb cDNA fragment of p270 as a probe. Sequence 

analysis was done by the combination of a ready 

reaction cycle sequencing kit and the 310 Genetic 

analyzer. We obtained three clones differed from p270 

at 5' region intluding B120. To investigate 

transcriptional activity of p270， we transfected NG10ふ

TG2 cells wi白 pNPY-Luciusing the ca1cium phosphate 

methods and measured luciferase activity using the 

luciferase reporter assay kit(Promega). [ Results & 

discussion ] In this study， we obtained novel p270 

clones different at 5' region.τbese resu1ts showed仕lat
5' variants of p270 exist in the brain and these variants 

may be physiologically relevant for brain-specific gene 

expresslOn. 
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Localization of prion-protein in cultured 
mouse neuroblastoma 

OReiko Kamata1， Yuji Sakasegawa1， Naomi S 

Hachiya1ペKiyotoshiKaneko1 
lDepatment of Cortical Function Disorders， National 

Institute of Neuroscience， National Center of Neurology 

and Psychia町T，2CRESTJST 

'Prion' is a term first used to describe the mysterious 

infectious agent responsible for several 

neurodegenerative diseases found in mammals， 

including Creutzfeldt-Jakob disease (CJD) in humans. 

Despite of many efforts in dual decade， cellular 

functions of normal prion-protein have been unknown. 

Therefore to find prion-protein functions in vivo， we 

have taken a cell biological approach. To investigate the 

localization of prion-protein， immunofluorescent 

microscopy was performed using in cu1tured mouse 
neuro-blastoma cells. After the fixation， the cells were 

treated with anti priorトproteinantibodies without 

permiabilization the plasma membrane. In this 

experiment we found that prion-protein localized on the 

several regions of plasma membrane. Since this 

localization pattern was highly similar to that of the 

micro domain region of plasma membrane， called 

membrane raft， we examined whether prion-protein cか

localize with the membrane raft marker molecule and 

found that the prion-protein was co-localized on the 

membrane raft molecule asia10・GM1.Next we observed 

prion-protein loca1ization under the cell-permeabilized 

conditions. Interestingly， this result showed that prion-

protein localized in the Golgi mainly， and some of them 

were observed on the plasma membrane as we 

described above. These finding showed that normal 

cellular prion-protein was loca!ized on both of the 

plasma membrane and Golgi apparatus. 
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p38α の新規スプライス産物p38α2の細
胞内局在と細胞死の誘導は、そのキナーゼ
活性と C末領域が制御する。

。日下永子石川保幸岡田雅人1

1阪大・微研・発癌制御奈良先端科学技術大学院大

学

Mit'Ogen-activated pr'Otein kinases (MAPKs)は細胞質

に存在するセリンースレオニンキナーゼ、であり、細胞

外からの種々の刺激に対して広く応答する。この

MAPKsの一つである、 p38α に対する新規のスプラ

イス産物 (p38α2)が存在することを以前発表した。

この p38α2は、 p38α の既知のスプライス産物であ

るMxi2とは明らかに異ったスプライシングを受けて

おり、そのため、蛋白質レベルにおいて、ユニークな

C末領域が出現していた。 P38α2は細胞内でドット

状の細胞内局在を示し、細胞死を誘導する。今回我々

は、その局在場所がミトコンドリアであることを見い

だした。さらに、このようなp38α2の細胞内局在性

や細胞死の誘導にp38α2のキナーゼ活性や C末領域が

関与しているかどうかを調べるため、変異体や薬剤を

用いて調べた。 C末領域のデリーション変異体(p38α

2deltaC)、キナーゼネガティブ変異体(K53Mまたは

p38特異的阻害剤のSB202190で処理した場合におい

て、ミトコンドリアへの細胞内局在が見られなくなる

上、細胞死も誘導されなかった。これらの結果から、

p38α2はそのキナーゼ活性とp38α2に特異的なC末

領域の存在が、細胞内局在性と細胞死の誘導という現

象において重要な役割を果たしているということがわ

かった。

P02圃E・58

Determination of fatty acid levels in 
erythrocyte membranes in patients with 
chronic fatigue syndrome. 

OZhand'Ong Liu， Dexin Wang， Jian Zhang et a1. 

Depぽ倣lent'Of Neur'Ol'O幻T，Binjing Friendship H'Ospital， 

Affiliated h'Ospital 'Of Capital University 'Of Medical 

Science. 

Ahstract-Chr'Onic fatigue syndr'Ome (CFS) is a c'Onditi'On 
characterized by impairment 'Of neur'Oc'Ognitive 
functi'Ons， sleep quality and s'Omatic sympt'Oms， such as 
recurrent s'Ore thr'Oat， tender lymph n'Odes， musc1e 
aches， arthralgias， headaches and p'Ostexerti'Onal 
malaise.τne patients 'Often felt severe disabling fatigue 
at least 6 m'Onths. Up t'O n'Ow， li抗leis kn'Own ab'Out the 
eti'Ol'Ogy and path'Ogenesis f'Or CFS. The fatty acids， 
especially essential fat句Tacids， in red cell membranes 
might share certain relati'Onship with their functi'On， and 
their abn'Ormality might result in the impairment 'Of 
eη伽 oc附釦ncti'Ons.百lechanges 'Of the c'Omp'Onents 
in red cell membranes might be reflected s'Ome 
alterati'Ons in the levels of fat句Tacids in 'Other bi'Ologic 
membranes. 
Ohjective-To study various biochemical and 
pathophysiological indices of erγthrocyte membranes in 
chronic fatigue syndrome (CFS). 
Methods-F'Orty-two patients were selected for study on 
the basis of diagnostic critera defined by the Centers for 
Disease C'Ontrol and Prevention(CDC) .After the 
screening tests of SCL-90 and Hamild'On Depression 
Scale， the patients who have primary depression or 
somatic symptoms (sc'Ores m'Orn than 2.5) were 
exc1uded. All works were perf'Ormed by a medical team 
inc1uding experienced， certificated neur'Ologists and 
psychologists. Thirty-seven age-and sex司matched
healthy controls were selected企omthe medical staffs 
and v'Olunteers. 5 ml aliquots of wh'Ole bl'Ood were taken 
int'O heparin-containing tubes and the erythrocytes were 
separated and washed in saline. After ly'Ophilized，the 
red cell membranes were placed on 4

0

C.百lefat句Tacids 
were analysed by gas chromatography. The results 
were compared to patients and the controls by using 
independent t-tests. 
Resu1ts-The concentrations 'Of the arachidonic acid 
(ARA) and doc'Osahexanoic acid (DHA) were decreased 
in patients suffered from CFS(P< 0.05， both， 
respectively) .There were no significant differences 
between the 'Other fat匂Tacid profiles 'Of patients and the 
control group， including palmitic acid， stearic acid， 'Oleic 
acid， linoleic acid， dihomogamma-linolenic acid， etc. 
Conclusions-In this study， the concentrations of the 
ARA and DHA were decreased in patients of CFS were 
found. It was suggested that the decreased 
concentrati'Ons of ARA and DHA in erythrocyte 
membranes might not due to diet ma1nu廿iti'On，but due 
t'O s'Ome metabolic decompensation， thus resulting in 
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Activation of p38 MAPK Cascade by the 
activity-regulated Neuronal Cell Adhesion 
Molecule arcadlin 

OShin Yasuda1， Hidekazu Tanaka2， Hir 

Kyoko SuzukF， Takako Takemiya1， Naomasa Miki2， 

Kanato Yamagata1 

lDept. Neuropharmacol.， Tokyo Metropolitan Inst. 

Neurosci.， 2Dept.Pharmacol.， Osaka Univ.Sch.Med. 

We identified an activity-regulated adhesion molecule 

arcadlin. arcad¥in is rapidly and transient induced in 

hippocampal granule cells by seizures and by NMDA-

dependent synaptic activity in long term potentiation. In 

this study， we have isolated a protein kinase， which 

activated p38 MAPK cascade， as a protein associated 

with the cytoplasmic region of arcad¥in by using the 

yeast two-hybrid system. In HEK 293T cells co・

expressing arcadlin and this protein kinase， two 

molecules were co-localized and specifica¥ly associated 

in the plasma membrane. Homophi1ic interaction 

between extrace¥lular domains of arcad¥in activated p38 

MAPK and induced the internalization of arcad¥in in 

HEK293T ce¥ls.τbis internalization and p38 activation 

were blocked by overexpression of arcadlin lacking the 

cytoplasmic region. These findings suggested that 

arcad¥in might play an important role in activity-induced 

signal transduction. 
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Interaction of locally modulated and de 
novo synthesized cadherins at the 
activated synaptic membranes 

o Hidekazu Tanaka1， Shin Yasuda2， Takahiro 
Fujimoto1， Akira Mizoguchi3， Hiroko Sugiura2， 

Kanato Yamagata2， Naomasa Miki1 

lDept. Pharmacol.， Osaka Univ. Sch. Med.， 2Dept. 

Neuropharmacol.， Tokyo Metropolitan Inst 

Neuroscience， 3Dept. Anat.， Mie Univ. Sch. Med. 

Synaptic plasticity has been reported to involve the 

remodeling of synaptic membranes. A synaptic cell 

adhesion molecule， N-cadherin not only connects pre-

and postsynaptic membranes， but also undergoes 

activity-induced rearrangement without requirement of 

protein synthesis. Arcadlin is ano出ersynaptic adhesion 

molecule， whose expression is dramatically and 

transiently induced by synaptic activation. Here， we 

show that maximal electro-convulsive seisure induces 

Arcadlin expression and transportation into CA3 

excitatory synapse， where N-cadherin is constitutively 

expressed. By immunoprecipitation， Arcadlin is found 
to bind to N-cadherin through its transmembrane-

cytoplasmic region. Overexpression of an N-cadherin 

mutant lacking the extracellular domain， which 

preserves the binding property to Arcadlin and 

distributes diffusely over the cultured neurons， results 

in the mistargeting of Arcadlin， suggesting that N-

cadherin is essential for the recruitment of Arcadlin. 

τbus， two different cadherins under distinct regulatory 

mechanisms may cooperate during the remode¥ing of 

synaptic membranes. 
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GPI-anchored neural adhesion molecules 
contactin and NB-3 localized in post 
synaptic density 

OYasuo Takeda1， Suni Lee1，2， Vance Lemmon2， 

Kazutada Watanabe3 
lDept. Cel1 Recog.， Tokyo Metropol. Inst. Gerontol.， 

2Dept. Neurosci.， Sch. Med.， CWRU， 3Dept. BioEng.， 

Nagaoka Univ. Tech. 

Contactin and NB-3 are GPI-anchored neural adhesion 

molecules that belong to immunoglobulin-superfamily. 

These molecules are known to be recovered in 

detergent insoluble low density fractions (raft) in which 

many signaling molecules are co-localized. Our group 

and Burglund et al have suggested that bo血molecules

are involved in motor functions， by analyzing gene 
mutant mice. We also reported in the previous meeting 

that these molecules were dominantly recovered in a 

crude synaptosomal f量actionfrom rat cerebral cortex. In 

order to examine whether contactin and/or NB-3 are 

involved in the synaptic transmission， we performed 

immunoprecipitation assay of the synaptosomal f均ction

using antibodies against severaI adhesion molecules 

and synaptic markers. Western blot analysis showed 

that PSD95-like immunoreactivity was detected in both 

precipitates by anti-contactin and anti-NB・3antibodies， 

but little in those by anti-L1 and anti-synaptophysin 

antibodies as wel1 as in con廿01.These results suggest 

that GPI-anchored proteins contactin and NB-3 may 

implicate in post synaptic functions. We are current1y 

uγing to confirm that contactin and NB-3 interact with 

PSD-95 complex using reverse immunoprecipitation 

and immunocytochemis町T.

P02-E聞62

Bacterial endotoxin induces IL帽20
expression via p38 MAP kinase dependent 
mechanisms in the glial cells 

。toruhosoi， sachiyo wada， yasunobu okuma， 
yasuyuki nomura 

Dept. Pharmacol. Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

The involvement of Ilr20 expression during infection 

and infIammation has not been elucidated. In the 

present study， we found that bacterial 
lipopolysaccharide (LPS) induced Ilr20 expression in 

the mouse primary cultured glial cel1s. LPS induced an 

increase in IL-20 mRNA expression at 1 h， which 

peaked at 2 h and decreased thereafter. The expression 

of Ilr20 was not inhibited by pretreatment with protein 

synthesis inhibitor puromycin or cyc1oheximide， 

indicating that the expression was not dependent on 

newly synthesized protein. Since p38 MAP kinase 

inhibitor， SB203580 inhibited LPS-induced Ilr20 mRNA 

expression， it is suggested that p38 MAP kinase is 

involved in transcriptional regulation of Ilr20 gene. 

Moreover， dexamethasone inhibited LPS-induced Ilr20 

expression， indicating that the expression of Ilr20 is 

regulated by a negative feedback Ioop mediated 

through glucocorticoids. IL-20Rαand IL・20Rs

receptors were expressed in human neuroblastoma cel1 

line SH-SY5Yand human astrocytoma cel1line CCF-

S1TG1. Therefore， it is suggested that Ilr20 may play 

an important role in inf1ammatory conditions in the 

brain. 
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A novel synaptic protein， ssLRP， with 
dendritic mRNA 

OTatsuo SuzukP， Qing Bao Tian1， Akira Okano1， 

Shoko Miyazawa1， Nobuteru Usuda2 

lDept Neuroplasticity， Res C仕 onAging & Adaptation， 

Shinshu Univ Sch Med， 2Dept Anatomy， Fujita Hea1th 

Sci Univ， Sch Med 

We have cloned from rat brain a novel gene， which 

encoded a new member of low density lipoprotein 

(LDL) receptor family protein. The protein， although 

shorter in length， resembled the LDL receptor-like 

protein (LRP) in its structure， possessing a single 

membrane-spanning domain， NPSY motif in the C-

terminal tail， the LDL receptor class A domain， probably 

a binding motifs for 1igands such as amyloid s (A s ) 
protein， Apolipoprotein E (ApoE)， and α2  

macroglobulin. The antibody against carboxyl・terminal

portion detected a 72 kDa protein， possibly a 

proteolyzed C-terminal portion， in the rat brain.τ1ms， 

we named the protein as short form synaptic LDL 

receptor-related protein (ssLRP， GenBank accession 

No. AB073317). The ssLRP possessed a PDZ motif-

binding sequence， SQV， in the C-terminal end and 

interacted with postsynaptic density (PSD)・95and 

synapse-associated protein (SAP)97 but not glutamate 

receptor-interacting protein (GRlP) 1 or Vesl1/Homer， 

via its C-terminal sequence. Interaction with these PDZ 

domain-containing proteins suggests the association 

with PSD and coupling toα-amino-3-hydroxyふmethyl-

4-isoxazolepropionic acid (AMPA)-type glutamate 

receptor complex. The C-terminal portion， even after 

proteolysis， appeared to be complexed with a long N-
terminal portion， possibly an ex回.cellularportion.百le

mRNA， as well as the protein， was localized to the 

dendrite. These data suggest a unique role of ssLRP in 

the synaptic仕ansmissionand its regulation， the protein 

being localizing on仕lesynaptic plasma membrane. 
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Generation of the SNAP-25 mutant mice 
carrying a S 187 A mutation 

OMasakazu Kataoka1，4， Reiko Kuwahara2， Yoko 

Nakahara2， Rika SuzukF， Yoshiko Motegi2， Yuko 

Kato-Fukuj2， Minesuke Yokoyama2， Masami 

Takahashi3，4 

lDept. Env. Sci. Tech. Fac. Eng.， Shinsu Univ.， 

2Mitsubishi Kagaku Inst. Life Sci.， 3Dep. Biochem. 

Sch. Med.， Kitasato Univ.， 4CREST. JST. 

SNAP-25 has a cen仕alrole in neurotransmitter release 

and axon outgrowth in presynapse through forming a 

cen廿alcore complex called SNAREs with syntaxin and 

synaptobrevin for membrane fusion. As other biological 

processes，仕lemembrane fusion泊presynapsemust be 

regulated by protein phosphorylation. We already 

identified that serine residue 187 (Ser187) of SNAP-25 

was phosphorylated under the protein kinase C 

pathway， but the biological significance of the 
phosphorylation for central nervous system remains 

unclear. To gain insight into the role of SNAP-25 

phosphorylation at Ser187 in vivo we substituted serine 

residue 187 of白eSnap-25 gene wi血 alanine(S187 A) 

by using knock-in gene targeting technology.τneDNA 

region containing the Exon 7 was replaced with 

mutated mini-gene followed by poly-A signal for the 

CGK gene， the CGK-promoter and the Neo gene， thus 

the two mRNAs， for the mutated SNAP-25 and for Neo， 

should be transcribed from the mutant allele. After 

generation of chimeric animals by the targeted ES cells 

injection into C57BL/6J blastocysts， heterozygous 
Snap_25S187A /+ animals were obtained. F2 animals 
having heterozygous alleles were crossed and the 

offspring was analyzed. Mice heterozygous for the 

Snap_25S187A mutation were robust， ferti1e and 

phenotypically indistinguishable from wild-type 

littermates. The homozygous mutant mice were also 

obtained and they lived 20 days after birth without any 

sign迫田ntdifference from other littermates. The ratio 

of homozygote mutant， heterozygote and wild-type (0.5: 

2: 1) was different from the expected Mende1ian ratio. 

In addition， a large part of homozygous mutant mice 

died during 20-25 days after birth. These chacteristics 
of Snap-25s187A / Snap-25s187A mu匂ntmice suggests 

that the phosphorylation of SNAP-25 at Ser187 take 

important role (s) in higher biological function 

perspectively in nervous system. 
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The binding of CaMKl1 to syntaxin isoforms 

Kazushige Nomura1，2.3， Yoshiaki Komiya3， 0 

Michihiro Igarashi1 

lDiv Mol Cell Biol， Grad Sch Med Dent Sci， Niigata 

Univ， 2Dept Orthopedics， Gunma Univ Sch Med， 

3Dept Mol Cell Neurobiol， Gunma Univ Sch Med 

Syntaxin lA is one of the key molecules for the 

exocytotic molecular machinery in the presynaptic 

terminal. We have recently demonstrated that 

c1modulin-depndent protein kinase 11 (CaM阻1)binds to 

S戸ltaxinlA in a Ca2七dependentmanner， and that仕lIs

interaction is invovled in the regulation of exocytosis 

(Ohyama et al.， ] Neurosci， in press). In nonneuronal 

cells， there are three other isoforms (syntaxin 2-4) 

localized in the plasma membrane. We compared the 

interaction between CaMKII and other those isoforms 

of syntaxin， with that of CaMKII-syntaxin lA. The 

binding a血nityof each syntaxin isoform to CaMKII was 

lA>2>3> >4. The binding of sytnaxin 2 to CaMKII 

was also in a Ca2七dependentmanner. The CaMKII-

binding site of s戸1句xin2 was a1so localized in the linker 

domain， as well as that of syntaxin lA. Some 

experiments using the chimeric molecules of syn句xin

isoforms revealed that the linker domain of each 

isoform determine the binding specificity to CaMKII. 

Since the amino acid sequence of each syntaxin isoform 

do not largely differ from each other in the linker 

domain， we conc1uded that there are several critical 
residues which are essential to the interaction with 

CaMKII. 

P02・E・66

NMDA Receptor-dependent Recruitment of 
AMPA Receptorand Calnexin to Plasma 
Membrane in Cultured Rat Hippocampal 
Neurons 

O]un Tsujimura1， Makoto Itakura2， Mariko SekiguchP， 

Y oshihisa Kudo1. Masami Taka1lashj2.4 

lSch. Life Sci.， Tokyo Univ. of Pharm. and Life Sci.， 

2Dept. Biochem.， Ki句satoUniv. Sch. Med.， 3Mitsubishi 

Kagaku Inst. Life Sci.， 4CREST，]ST 

Regulation of the number of neurotransmitter receptor 

in postsynaptic plasma membrane is one of the 

important mechanisms of synaptic plasticity. It was 

believed that neurotransmitter receptors were 

incorporated in the plasma membrane through a 

mechanism of constitutive secretion. However， recent 

studies have suggested that the process is also 

regulated by various signaling mechanisms. Previously， 

we found that AMPA receptor was dis廿ibutedin various 

membrane fractions of rat brain homogenate， and the 
pattern of the dis仕ibutionwas quite similar to that of 

calnexin， a Ca2+ binding protein localized in 

endoplasmic reticulum (ER) of non-neuronal cells. In 

order to elucidate the regulatory mechanisms of the 

number of AMPA receptor in plasma membrane， we 

biotinated cell surface proteins of cultured rat 

hippacampal neurons by using a membrane 

impermeable biotinilation reagent. We found that both 

AMPA receptor and calnexin were markedly biotinated， 

and the number of calnexin and AMPA receptor in仕le

surface membrane were changed in NMDA receptor 

dependent manners. These resu1ts suggest that 

calnexin may play an important role in the regulation of 

AMPA receptor number in synaptic plasma membrane. 
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カイニン酸刺激による興奮性神経活動にお
ける海馬ニュー口ンでの翻訳調節因子の変
化

。稲村直子，那波宏之，武井延之

新潟大・脳研究所・分子神経生物

シナプスの可塑的変化における長期増強(LTP)などの

興奮性神経活動がニューロンでの蛋白質合成を引き起

こす可能性が示唆されている。しかし、このときの蛋

白合成の調節を司る因子、即ち翻訳調節因子の動態に

ついてはまだよくわからないことが多い。 蛋白合成

は3つの過程(開始・伸長・解離)からなり、様々な

翻訳調節因子によっで制御されており、その活性の調

節は主にリン酸化、脱リン酸化によって行われている。

我々はこれらの翻訳詞節因子が海馬のニューロンに存

在することを報告してきた。今回我々は、カイニン酸

刺激により過剰な興奮性神経活動を誘起した際の海馬

のニューロンでの翻訳調節因子の動態を、翻訳調節因

子のリン酸化抗体でのウエスタンブロティングもしく

は免役組織化学染色を行うことによってしらべた。

その結果、カイニン酸刺激によって、海馬ニューロン

での翻訳伸長因子eukarγoteelongation factor 2 (eEF2) 

の脱リン酸型の免疫反応性の増大、すなわち eEF2の

活性化が観察された。 この結果はカイニン酸刺激に

よる興奮性神経活動において、翻訳伸長因子の活性化

が見られたことを示し、現在蛋白合成や他の翻訳詞節

因子についても検討中である。
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Reelin signaling and Cdk5 in the control of 
neuronal positioning 

。ToshioOhshima1， Masaharu Ogawa2， Katsuhiko 
Mikoshiba1 

lLab. for Developmental Neurobiol." 2Lab. for Cell 

Culture Development， BSI， RIKEN 

Proper neuronal positioning is a fundamental and 

essential process in the development of the central 

nervous system (CNS). The analysis of neurological 

mutant mice has led to dramatic progress in the 

identification and characterization of genes important 

for neuronal positioning. Among them， the identification 

of signal pathways mediated by reelin and Cdk5 kinase 

provided us a conceptual framework for exploring the 

molecular mechanisms underlying proper neuronal 

positioning. Because mutant mice for Reelin and Cdk5 

share the similarities and differences of 

neuroanatomical defects， relation of Reelin signaling 

and Cdk5 has been discussed. To elucidate the 

relationship between them， we generated仕lecombined 

defects of these genes in the mouse line to analyze their 

patterns of neuronal migrations during brain 

development. Synergistic effects of gene inactivation of 

p35 and Reelin/Dab1 were observed in the form of 

additional defects in neuronal migration， typically seen 

in the cortical neurons of cerebellum and hippocampus. 

The deteriorations of neuronal migration were also 

detected in facial branchiomotor and inferior olive 

neurons of the hindbrain of the double mutant mice. 

Biochemical analysis revealed that Dab1 is in vivo 

substrate of Cdk5 kinase. Fyn tyrosine kinase 

phosphorylates Dab1 and we found its tyrosine 

phosphorylation of Dabl was a仕巴nuatedby prior Cdk5-

phosphorylation of C-terminal domain. Its sign凶cance

in Reelin signaling is currently investigating in neuronal 

culture. 
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Flow cytometric analysis of neural stem 
cells in the developing and adult mouse 
brain 

OAyako Murayama1•2.3, Yumi Matsuzaki-Iyoku1ペ
Ayano Kawaguchi4， Takaki Miyata5， Takuya 

Shimazakl1，3， Hideyuki Okano1，3 

lDept. Physiol. Sch. Med.， Keio Univ.， 2Dpt. Cell Biol. 

and Neurosci. Grad. Sch. Med.， Osaka Univ.， 3CREST-

JST， 4Cell asymme仕y.Center for deve10pmental biol.， 

RIKEN， 5Cell Culture Deve1opment. Brain Science 

Institute.， RIKEN 

Neura1 stem cells (NSCs) which can se1f-renew and 

generate various types of neurons and glia exist and 

may function in the centra1 nervous system (CNS) 

throughout the life of mamma1s. In recent years， the 

various methods to identify and iso1ate NSCs have been 

deve1oped. Here， we investigated various characteristics 

of NSCs in vivo during CNS deve1opment， using FACS 

to identify the NSCs. We first examined stage-

dependent changes in the physica1 parameters， using 

forward sca抗er(FSC) and side sca枕.er(SSC) profiles， of 

NSCs from the deve10ping s廿iatum.With deve1opment， 

their number decreased in the FSChigh fractions but 

increased in the FSOow /SSChigh fraction， whereas NSCs 

were significant1y concentrated in the fraction 

containing the 1argest cells (about 20μm in diameter). 

Next， using nesti.仔EGFP甘ansgenicmice (Kawaguchi 

et al. and 2001)， we studied the correlation between the 

FSC/SSC profile and nestilトEGFPexpression in neura1 

progenitors， shown that the most of the 1argest cells 
exhibited the highest nestin-enhancer activity. 

Furthermore， we examined whether “side popu1ation 

(SP)" defined as the Hoechst33342 low / negative 

fraction， which is known to be a stem cell-enriched 
population in bone marroaw (Goodell et al.， 1996)， can 

be a1so stem cell population in the CNS. We have found 

that the embryonic SP are distributed in the nestin-

EGFP positive fractions containing NSCs， while the 
adult SP cells were included to some extent in the 

CD2410w /PNAlow fraction， where NSCs wer巴exceeding1y

enriched. In addition， at P2， SP was a1so enriched for 

Notch1-positive immature neural cells (about 60%). In 

con廿astto that the ratio of Noもch1-positivepopu1ation 

in the brain decreases as the deve10pment proceeds， 

that in the SP was constant for all of the developmenta1 

stage.τnese resu1ts suggest that the characteristics of 

NSCs are not uniform and change deve1opmentally. 

P02園F・2(MS3・4)

Interactions between necdin and E2F1 in 
terminal differentiation and survival of 
sensory neurons 

ORisa Takazaki， Taichi U etsuki， Hideo Taniura， 

Kazuaki Y osikawa 

Division of Regu1ation of Macromo1ecu1ar Functions 

Institute for Protein Research Osaka University 

Expression of the necdin gene is con甘ol1edby genomic 

imprinting. Necdin is expressed only from the patema1 

allele in the cen凶 1and peripheral nervous system. We 

have previous1y reported that necdin antisense 

oligonucleotides inhibit termina1 differentiation of 

primary dorsa1 root ganglion (DRG) neurons treated 

wi白 nervegrowth factor (NGF). This supports our view 

that necdin is invo1ved in termina1 di妊erentiationof 

neurons. The E2F fami1y proteins are major 

transcription factors白紙con甘01cel1 cycle progression 

and apoptosis during neurogenesis and in postmitotic 

neurons. The retinob1astoma gene product (Rb) and 

necdin bind to E2Fl and suppress E2Fl-dependent 

transactivation of cell cycle-re1ated genes. In this study， 

we examined whether necdin functionally interacts with 

E2F1 during neurona1 differentiation and apoptosis 

using DRG neurons. DRG sensory neurons prepared 

from E12.5 mouse embryo were treated with NGF to 

di任erentiateterminally. Antisense oligonucleotides 

corresponding to Rb and necdin mRNA sequences 

blocked terminal differentiation of primary DRG 

neurons， suggesting that both Rb and necdin are 

essentia1 for negative regu1ation of E2Fl during 

neurona1 differentiation. When E2Fl was ectopically 

expressed in these cultures by adenovirus-mediated 

gene仕ansfer，a marked reduction in the number of 

differentiated neurons was observed. E2Fl expression 

also increased the number of apoptotic neurons. Co-

expression of necdin significant1y increased the 

population of differentiated neurons and reduced the 

number of apoptotic neurons in NGF-treated cu1tures 

infected with E2Fl-expressing adenovirus. These 

resu1ts suggest that necdin antagonizes E2F1幽induced

de-differentiation of sensory neurons and promotes 

their termina1 differentiation. 
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Upregulation of gene expression of PACAP 
and its receptors during differentiation of 
the ES cell-derived neural stem cells 

OMegumi Hirose1， Hitoshi Hashimoto1， Norihito 

Shintani1 • Naohisa Arakawa1， Akemichi Baba1•2 

lLab. Mol. Neuropharmacol. Grad. Sch. Pharm. Sci.， 

Osaka Univ.， 2Lab. Mol. Pharmacol. Grad. Sch. Med.， 

Osaka Univ. 

A neuropeptide pituitary adenylate cyclase-activating 

polypeptide (PACAP)， a member of the 
VIP/secretin/glucagon family， has been shown to 
stimulate neuronal growth， differentiation and 

maturation， indicating a possible function in the 

development of the nervous system. In the mouse 

embryo， PACAP and the PACAP鴫specificPACl receptor 
are widely expressed in the neural tube as early as day 

10ふandPACAP is an early inducer of cAMP levels and 

may act in the neural tube during patteming to con仕01

cell proliferation and gene expression. As a五rststep in 

examining the role of PACAP in early neouronal 

development， in this study， we have analyzed the 

expression of PACAP and its receptors in neuronal and 

glia1lineage derived 合omin vitro-differentiated progeny 
(embryoid bodies [EBs]) of the embryonic stem (ES) 

cells. ES cell culture was induced inωthe neural stem 

cell marker Nestin， the neurona1 markers TuJl， MAP2， 

and the astrocyte marker GFAP positive culture. 

Expression of PACAP and its receptor mRNAs and the 

neuronal and glial differentiation markers were 

analyzed by RT-PCR. In ES cells， PACAP and PACl 
receptor mRNAs were slightly expressed.百lePACAP 

and PACl receptor mRNA expressions were increased 

in neura1 stem cell-enriched culture， and were markedly 

upregulated following induction of neuronal and glial 

differentiation.τbese resu1ts demonstrate for the first 

time the PACAPergic gene expression in ES cell-

derived neuronal and glial culture， and provide a 

strategy for investigating the role of PACAP during 

different stages of neuronal development in vitro. 
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genipinによる Neur02a細胞の NO-cGMP-
PKG経路から ERKのリン酸化を介した突
起伸展

。山崎異津美，大窪忠利，千葉賢三，毛利哲郎，吉

藤茂行

北陸大・薬・生物活性

我々は植物由来の genipinが、 PC12h細胞に対して突

起伸展を誘導すること、 pアミロイドによる神経細胞
死を抑制することを報告してきた。また、 PC12h細胞

に対する突起伸展には、 NO-cGMP-PKG経路を介した
ERKの活性化が重要であることも見い出した。ごの

NO依存的な突起伸展は、マウス神経芽細胞臆の

Neur02a細胞においても観察された。そこで、

Neur02a細胞における NO闘cGMP-PKG経路および

ERKの関与を検討することにより、タイプの異なる

神経細胞における genipinの突起伸展シグナルの一般

性について考察した。 Neur02a細胞を血清を含む培地

中で 24h培養後、試験物を含む無血清培地に交換し

た。その 48h後、画像解析法により突起伸展活性を

測定した。 ERKのリン酸化は、 Westemblot法により

検出した。 genipinによる Neur02a細胞の突起伸展は、

NO合成酵素(L-NAME)、可溶性 guanylatecyclase、G

kinaseおよび MEKの各阻害剤で著しく阻害された。

従って、 genipinによる Neur02a細胞の突起伸展過程

に、 NO-cGMP-OKG経路および ERKの活性化が関与

していることが示唆された。実際 genipinは処理 30-

60分後に、未処理群より強い ERKのリン酸化をもた

らした。 さらに、 genipinによるこの ERKのリン酸

化の増強は、 lrNAMEで著しく抑制されたが、その不

活性体では抑制されなかった。このことは、 NO-

cGMP-PKG経路の下流で ERKが活性化されることを

示唆し、 PC12h細胞で見られたメカニズムと同様であ

った。従って、 genipinはPC12h細胞と共通のメカニ

ズムによって、 Neur02a細胞に対して突起伸展作用を

示すごとが明らかになり、 genipinは種々の神経細胞

に対して突起伸展作用を含めた神経栄養因子様作用を

発揮することが期待された。
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P02・F-5

CYSTATIN C INDUCES ASTROCYTE 
DIFFERENTIATION BY INHIBITION OF 
CYSTEIN PROTEASES 

OAkiko Hasegawa1，2， Yasuno Iwasakil， Kazuhiro 

Ikenaka1 

lNational Insutitue for Physiological science， 2The 

Graduate University for Advanced Studies 

CysC is an endogenous inhibitor of cystein protease and 

is known to be produced by mature astrocytes. We 

previausly showed that CysC added into culture 

medium induces astrocyte differentiation. We also 

demonstrated that 0仕lercystein protease inhibitor， such 

as E64 or Egg Cystatin (non-glycosylation cystein 

protease inhibitor)， can induce astrocyte differentiation. 

Thus， astrocyte differentiation can be inducing by 
inhibition of cystein proteases. In Primaly culture 

cells企omE12・E16mouse cortex. The inhibitory activity 

of conditioned media increased day by day， and was 
dependent on the stage of development. The Cystatin C 

antibody blocked the inhibitory activity of conditioned 

media， indicating that primary cells release cystein 

protease inhibitor in extracellulaly， and it is mainly 
Cystatin C or substances dosely related to it. 

P02・F・6

Negative regulation 01 neural progenitor cell 
proli1eration by necdin 

OHideo Taniura， Noriko Fukunaga， Taichi Uetsuki， 

Kazu紘iYoshikawa

Div. Reg. Macromol. Func. Inst. Prot. Res.， Osaka Univ. 

Necdin is a potent growth suppressor expressed 

predominantly in postmitotic neurons. Necdin binds to 

viral oncoproteins and the transcription factors E2F1 

and p53. Necdin suppresses these transcriptional 

activities.百lenecdin gene is maternally imprinted and 

transcribed only from paternal allele.τbe necdin gene 

is implicated in Prader-Wil1i syndrome pathogenesis， a 

neurogenetic disorder related to genomic imprinting. 

To study the involvement of necdin in early neural 

development， we examined the growth and 

differentiation of primary cortical progenitor cells 

prepared from E12.5 Ndn M+/P-mutant mice， which 
lacks only paternal al1ele of仕lenecdin gene， and wildω 
type M+/P+ control. The most of control proliferative 

progenitors expressed nestin and could be subcultured 

in the presence of FGF. We found the significant 

expression of necdin protein in proliferative 

progenitors， .whereas no necdin expression was 

detected from mutant mice. We compared the in vitro 

differentiation potential of progenitors between mutant 

and control. No signi:ficant difference was observed in 

出enumber of MAP2-positive neurons or in the number 

of GFAP-positive astrocytes. We next analyzed 

progenitor cel1 proliferation and a signi:ficant increase in 

BrdU-labeled nuc1ei was observed in mutant 

progenitors. Using仕leneurosphere cultures， we found 

a greater average diameter of the spheres and an 

increased number of cel1s in mutants， indicating that 
increases in sphere size can be at凶butedωincreased

cell proliferation. When neurospheres from primary 

cultures were dissociated and repropagated， the 

secondary mutant spheres also had larger diameters. 

τbese results suggest that necdin negatively con仕018

proliferation of neural progenitors. 
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nvolvement of small GTPase RhoA to 
3TAT3 signaling pathway during astrocytic 
jifferentiation of rat C6 glial cells 

)Hiromi Takanaga 1， Tatsumi Adachi2， Manabu 

王.unimoto1

School Ph訂m.Sci.， Kitasato Univ.， 2Dept Basic Med. 

;ci.， Natl. 1nst. Minamata Dis. 

iVe previously reported that the activation of dioxin 
'eceptor， AhR (aryl hydrocarbon receptor)， inhibited 

he astrocytic differentiation of C6 glial cells. The 

nhibitory effect was observed in the cellular 

norphological change and the inhibition of cAMP-

iependent induction of astrocyte marker， GFAP (glial 
:ibrillary acidic protein). Recently， we found that 

lctivation of AhR downregulated the expression of small 

:;TPase RhoA. Moreover， by the treatment of cells with 

Rho-kinase inhibitor Y27632， cAMP明inducedGFAP 

~xpression was attenuated.τberefore it seemed仕latthe 

<¥hR-dependent inhibition of astrocytic differentiation 

.vas done by inhibiting RhoA signaling pathway. To 
investigate the downstream signals of RhoA for the 

iifferentiation， the phosphorylation of STAT3 (signal 

transducers and activators of transcription) was 

examined. STAT3 is a transcription factor that is 

reported to be crucial for di妊'erentiationof as仕ocyte，
and promoter region of GFAP possesses STAT3 binding 

site. Phosphorylation on Tyr-705 of STAT3 is a 

prerequisite for dimer formation， nuclear translocation， 

binding to its cognate DNA sequences， and regulation 
of the target gene transcription. By the treatment of 

cells with Y27632， cAMP-induced phosphorylation of 
Tyr-705 was reduced significantly.τbis inhibition was 

also observed by the悦 atmentof cells with AhR ligand 

3-methylcholanthrene.τbese results suggest that the 

AhR activation could inhibit the kinase activity of Janus 

kinases σAKs)白roughRhoA signaling cascade， then 

leads to the attenuation of the a柑 ocyticdifferentiation 

of C6 glial cells. 
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P02開F-8

Roles of Gab1 in the maintenance and 
differentiation in neural stem cells 

OYoshika Hayakawa1，3， Keigo Nishida2， Toshio 

Hiran02， Takuya Shimazaki1，3， Hideyuki Okano1，3 

lDept. Physiol. Sch. Med.， Keio Univ.， 2Dept. Mol. 

Onco. Grad. Sch. Med.， Osaka Univ.， 3CREST， JST 

Neural stem cells (NSCS) are defined by their ability to 

self-renew and generate a range of di丘巴rentcentral 

nervous system (CNS) cells. NSCs may play a major 

role in mammalian CNS development and continue to 

function throughout adulthood. 1t has been shown出at

a number of cytokines and growth factors regulate the 

maintenance， proliferation and differentiation of NSCs. 
However， the detailed mechanisms of these regulations 

through the complex signal transduction pathways 

remain to be elucidated. Recently， it was reported that 
gp13かmediatedsignaling， activated by the 1L-6 family 
cytokines， supports the maintenance of NSCs and 

di妊'erentiationof glia. Here， we focused Grb2 associated 
binder 1 (Gabl) which is a downstream signaling 

mediator in the gp130-mediated signaling and in 

epidermal growth factor (EGF) receptor-mediated 

signaling known as a mitotic signal for NSCs. To 

investigate the role of Gab1 in the maintenance and/or 

di任'erentiationof NSCs， we studied CNS development in 
gabl-de宣cientmice. Since gabl-1ーembryosdied at mid-

to-late gestation date， we first analyzed the number of 
NSCs in the striatum at the embryonic day 14 by 

neurosphere formation assay. The lack of Gab1 didn't 

affect the number of NSCs， but the loss of their 
responsiveness to EGF was observed. However， the 

number of NSCs in periventicular area of the lateral 

ven仕iclein the adult gabl+l-mice was increased. On 

the other hand， in the embryonic spinal cord， the 

number of oligodendrocyte precursor cells， assessed by 

immunostaining of Olig2， was decreased in gabl-1ーand

+1-embryos.τbese results suggest that Gab1 suppress 

the maintenance of NSCs after birth and is essential for 

the differentiation， proliferation or survival of the 
oligodendrocyt疋precursorcells. 
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Roles of Musashi Family in mammalian 
nervous development 

OShinsuke SHIBATN.3， Shin-ichi SAKAKIBARA2， 

Takuro KO]IMN尺 HideyukiOKANOl.3 

lDept. Physiol.， Sch. Med.， Keio Univ.， 2D巴pt.Histol. 

Neurobiol.， Sch. Med.， Dokkyo Univ.， 3CREST-]ST 

Musashi (Msi) is an evolutionarily conserved RNA-

binding protein among different species. We have 

reported Drosophila-Msi regulates asymme凶cdivision 
of sensory organ precursor cells in neural development 

of Drosophila. In mammalian CNS， we identified two 

members of Msi family， Musashi1αilsi1) and Musashi2 

(Msi2). They are strongly co-expressed in neural 

precursor cells induding CNS stem cells. We supposed 

Msi family regulates asymmetric division or 

maintenance of immaturity of neural stem cells in 

mammalian nervous systems through the post-

廿anscriptionalregulation. To reveal the function of Msi 

family in vivo， we generated Msi1 and Msi2 deficient 

mlce. 

Msi1 deficient (Msi1イー-)newborn mice frequent1y 

died of obstructive hydrocephalus with abnormal 

pro1iferation of ependymal cel1s surrounding the 

cerebral aqueduct. Msi2 deficient (Msi2 -1-) mice show 

poor body gain. Both Msi1 and Msi2 deficient (Msi1 -1ー，
Msi2 -1ー-)newborn mice showed severe neurological 
defects. They died a few hours after birth and have 

severe disturbance of the lamination of the cortex and 

hippocampus. These results suggest that Msi proteins 

play important role cooperatively in the development of 

mammalian CNS. 

P02・F・10

Inhibition of Oligodendrocyte Differentiation 
by Wnt signaling 

αfakeshi Shimizu1， Tamaki Wada1， Tetsushi Kagawa1， 

Shinji Takada2.3， Yuko Muroyama2.3， Kazuhiro 

Ikenaka1 

lNat. Inst. Phys. Sci.， Okazaki. Nat. Res. Inst， 2Cent. 

Integ. Biosci.， Okazaki. Nat. Res. Inst， 3ERATO. 

Kondoh. Diff. Signal. Proj 

Multiple steps of oligodendrocyte development were 

inhibited by yet unidenti自edfactors secreted from the 

dorsal spinal cord何Tadaet al， Dev. Biol. 2000). We 

have been同ringto identify the inhibitory factors. We 

reported previously that the developmental profile of 

wnt-1/3a gene expression was well corelated with that 

of the dorsal inhibitory activities. The conditioned 

medium of L cells that stably expressed Wnt3a 

decreased the number of 04+ oligodendrocyte. Here we 

report that extra cellular domain of Xenopus frizzled8 

(ECD8) and Dickkopf-1 (Dkk-1)， secreted inhibitors of 
Wnt signa1ing， antagonize the reduction of the 04+ 
immature and 01+ mature o1igodendrocytes by Wnt-3a 

supematant.τbese results confirmed the effects ofWnt-

3a on oligodendrocyte lineage cells.τbus Wnt-1j3a is a 

potent candidate for the dorsal factors that inhibit 

o1igodendrocyte development. There may exist s-
catenin signaling pathway in oligodendrocyte 

progenitors as a down 柑 eameffector of Wnt-3a. Wnt-

1/3a knockout mice are now under investigation. 
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The Wntlcalcium pathway activates NF-AT 
and promotes ventral cell fate in Xenopus 
embryos. 

Takeo SaneyoshF， Shoen Kume1， OKatsuhiko 

Mikoshiba1•2.3 

lDept. Molecular Neurobiology.， The Inst. of Med. Sci.， 
U. of Tokyo， 2Mikoshiba Ca1ciosignal Net Project， 

ERATO and Calcium Oscillation Project， ICORP， JST， 

3RIKEN Brain Sci. Inst. 

The involvement of IP3-Ca2十 signalingin dorsoven仕al

axis formation in Xenopus embryo has been proposed， 
but the immediate target of free Ca2+ is not well 

understood.τbe secreted Wnt protein fanuly comprises 

two functional groups， canonical Wnt and Wnt/Ca2+ 

pathways. Despite the finding that the Wnt/Ca2+ 

pathwayintβrfered wi白thecanonical Wnt pathway， the 

underlying molecular mechanism is poorly understood. 

We cloned the cDNA encoding Xenopus homolog of白e

nuclear factor of activated T-cellαNF・AT).Gain-o壬

function XNF-AT mutant (CA XNF・AT)inhibited 

anterior development of the primary axis as well as 

Xwnt8-induced ectopic dorsal axis. Loss-of-function 

XNF-AT mutant (DN XNF-AT) induced an ectopic 

dorsal axis and expression of the canonical Wnt 

signaling target molecules， siamois and治lr3.Xwnt5A 

induced仕anslocationofXNF-AT 企omthe cytosol to the 

nuc1eus. These data strongly suggest that XNF-AT 

functions as a downs仕eamtarget of Wnt/Ca2+ and IP3-

Ca2+ pathways and plays an essential role in mediating 

ven仕alsignals in the Xenopus embryo by suppressing 

the canonica1 Wnt pathway. 
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P02・F・12

Expression of a glutamine-rich forkhead 
transcription factor in the developing central 
nervous system. 

OHiroki Iwanishi， Yoshihiro Morikawa， Emiko Senba 

Dept.Anat. and Neurobiol.，Wakayama Medical Univ. 

The forkhead gene family belongs to the winged helix 

c1ass of DNA-binding proteins. This DNA binding 

domain was first identified as a region of homology 

between the Dorosophila forkhead protein and the rat 

hepatocyte nuc1ear factor (HNF) 3 s . This domain is 
known to be highly evolutionmγconserved. Forkhead 

family is involved in the somitogenesis and tissue-

specific gene expression in liver， lung， and adipose 

tissue as a developmental regulator. Recently， it has 

been reported that some forkhead transcription factors 

are associated with the development of the central 

nervous system (CNS) during the embryogenesis. We 

isolated a novel forkhead transcription factor that 

contained glutamine咽rich domain and was 

predominantly expressed in the brain and the lung of 

adult mice by Northem blot analysis. We used in situ 

hybridization technique to explore the expression 

pattern of this gene in the developing CNS. From 

embryonic 9.5 days， this gene was expressed in the 

ven回 1hom of the developing spinal cord and its gene 

expression was similar to Lim1 expression pattern. 

From the late-stage of development within a few weeks 

after birth， strong gene expression was observed in 

caudate-putamen， neocortex， cerebellum and CA1 

region of hippocampus. During embryogenesis， few 
signals were seen in neuroepithelial cells. Our results 

suggest that this novel forkhead甘anscriptionfactor is 

required for the maturation of postmitotic neurons， 

mainly in motor system， not for neurogenesis. 
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Kohjirin， A novel bone morphogenetic 
protein-4 antagonist derived from 
astrocytes. 

OKanna Kuriyama 1， Takatoshi UekP， Masamitsu 

Tanaka2， Naoyuki Miura3， Haruhiko Sugimura2， 

KohjiSato1 

lDept. Anat. & Neurosci. Sch. Med.， Hamamatsu Univ.， 

2Dept. Patho.1 Sch. Med.， Hamamatsu Univ.， 3Dept. 

Biochem. Sch. Med.， Hamamatsu Univ. 

Chordin and other Chordin-like proteins are 

characterized by their cysteine rich domains， and those 
secreted proteins are known to act as inducible factors 

of neuralization or dorsalization in mammalian embryos 

by antagonizing the activity of bone morphogenetic 

proteins (BMPs). Although the roles of Chordin-like 

proteins in early development have been well 

established， their roles and those of BMPs， plentifully 

expressing in mature brain， are scarcely elucidated. In 

the present study we report Kohjirin， a novel BMP-4 

antagonist derived from rat mature as仕ocytes.Kohjirin 

(Kjr) is a 521 amino acid protein containing N-terminal 

signal peptide and 3 cysteine rich domains to which 

BMP-4 is bound. Kjr is ubiquitously expressed through 

development of brain， and intriguingly it was revealed 

that Kjr is abundantly expressed by astro句tesin adult 

brain. in vitro astrocytes express Kjr increasingly in 

parallel with their maturation， and less express it while 

proliferating. Kjr antagonized BMP-4 and induced 

dorsalization in early embryos of xenopus. Our findings 

raise the possibi1ity that astrocytes may be involved in 

the neural development even in the adulthood. Kjr 

secreted by astrocytes may play an important role in 

neurogenesis and brain development. 

P02-F-14 (MS3-1) 

Mechanisms of riluzole-induced brain-
derived neurotrophic factor synthesis in the 
rat hippocampus 

ORitsuko Katoh-Semba. Kanefusa Kato 

Inst. Dev. Res. Aichi Human Service Center 

We have reported that an intraperitoneal injection of 

ri1uzole causes a marked elevation of brain-derived 

neuro廿ophicfactor (BDNF) levels selectively in the rat 

hippocampus (particularly in the dentate gyrus) and 

entorhinal cortex. In the present study， we examined 

about pathways of the riluzole-induced BDNF 

production. Repeated injections of ri1uzole not only 

maintained at a high level of BDNF but also decreased 

N下3levels in the hippocampus. This condition was 

similar to that of long term potentiation (LTP). 

Therefore， we investigated effects on riuzolかinduced

BDNF production of compounds that regulate induction 

of LTP in the rat hippocampus. An injection of apyrase， 

a nucleotidase of ecto孔:fP/ADP，or CCPA， an agonist 

of adenosine， showed a tendency to reduce a riluzole-

induced elevation of hippocampal BDNF. In contrast， 

DPX， an antagonist of adnosine， not only enhanced 

BDNF levels by itself but also augmented ri1uzole 

effects. CgTX GVIA， a blocker of N-type vo1tage-
dependent calcium channels， markedly inhibited the 

increase in BDNF levels by ri1uzole. A low level of 

adenosine in the hippocampus is shown to induce LTP 

similar to that seen in tetanus stimulation. The present 

results suggest that hippocampal BDNF production in 

ri1uzole-injected rats is regulated through adenosine 

receptors. Since riluzole is a blocker of voltage-

dependent sodium channels， it is likely that the drug 

reduces a corelease of ATP from cholinergic neurons， 

resulting in low levels of ex仕acellularadenosine. 
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bFGF Evokes a Rapid Glutamate Release 
through Activation of the MAPK Pathway in 
Cultured Cortical Neurons. 

OTadahiro Numakawa1.2.3， Daisaku Yokomaku1.2， 

Kazuyuki Kiyosue2， Naoki AdachP， Tomoya 

Matsumoto1.2， Yumiko Numakawa1.2， Takahisa 

Taguchi2， Hiroshi Hatanaka1， Masashi Yamada1 

lDivision of Protein Biosynthesis， Institute for Protein 

Research， Osaka University， 2Neuronics R.G. Division 

for Human Life Technology National Institute of 

Advanced Industrial Science and Technology (AIS'D， 

3a]SPS Postdoctoral Fellow 

Neuronal transmissions require mechanisms that 

modulate the balanced interaction of multiple factors， 

which control functional maintenance and plasticity in 

the central nervous system (CNS). Many factors 

inc1uding growth factors and the excitatory amino acid 

glutamate control neuronal functions. In particular， 

brain-derived neurotrophic factor (BDNF， one of the 
neurotrophins) plays a fundamental role in neuronal 

仕組smissionand plas世city.We previously reported出at

rapid glutamate release was induced by BDNF through 

the glutamate transporter in cu1tured cerebellar and 
cortical neurons (Numakawa et al.， 2001， 2002). 

However， very li枕lestudy has been done as concerns 

the roles of other neurotrophic factors in the acute 

modulation of CNS and peripheral nervous system 

(PNS) functions. We examined the possibility that 

basic fibroblast growth factor (bFGF) is involved in 

synaptic transmissions.羽Tefound that bFGF rapidly 

induced the release of glutamate and an increase in the 

intracellular Ca2+ concentration through voltage-

dependent Ca2+ channels in cultured cerebral cortical 

neurons. bFGF also evoked a significant influx of Nが.

Tetanustoxin inhibited the bFGF明inducedglutamate 

release， revealing仕mtbFGF廿iggeredexoC)ぺosis.The 
mitogen-activated protein kinase (MAPK) pathway was 

required for these acute effects of bFGF. We also found 

that pretreatment with bFGF significantly enhanced 

high K+-e1icited glutamate release also in a MAPK 

activation-dependent manner. Therefore， we propose 

that bFGF exerts promoting effects on excitatory 

neuronal transmission via activation of the MAPK 

pathway. 
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P02・F・16(MS3・3)

change of the expression of glial cell line-
derived neurotrophic factor (GDNF) in the 
rat sciatic nerve after its transection 

OY oshihisa Yamada1， Atsumi Ni仕a2，Katsuji Shim包u1，

Shoei Furukawa2 

lDept. of Or仕10p.Surg.，Gi釦 Univ.school of Medicine， 
2Lab. of Mol. biol.， Gifu Pharm. Univ. 

GDNF is one of the most potent motoneuron survival 

factors that has been iden岨ed，and may be involved in 

the nerve regeneration processes in the peripheral 

nervous system. In order to study the role of GDNF 

during nerve regeneration processes， we examined the 

changes of GDNF protein and mRNA levels in the 

dorsal root ganglia， peripheral nerve仕unk，and musc1e 

following rat peripheral nerve transection using the 

enzyme immunoassay (EIA) system and reverse“ 

transcription polymerase chain reaction (RT・PCR)

method， respectively. GDNF protein level started to 
increase in only the distal segments of the仕ansected

sciatic nerve within 12 hr after the injury， peaked 3 day 

post operation. Following transection of the sciatic 

nerve GDNF and its receptor， GDNF family receptor α 

1 (GFRα1) mRNAs were also upregulated rapidly 

within 3 hr in the denervated distal nerve segments 

adjacent to the transection site. Both upregulation 

peaked 1 week after operation. The change of GDNF 

protein level paraUeled with that of expression of GDNF 

mRNA.τbese自ndingssuggest a long-lasting de novo 
GDNF synthesis in the segments distal to the injury 

site. Immunohistochemical study localized GDNF-

immunoreactivity in Schwann cells of the sciatic nerve 

irrespective of its仕ansection.All results obtained using 

the EIA， RT-PCR， and immunohistochemical technique 

consistently provided evidence for the upregulation of 

GDNF synthesis in Schwann cells in distal side of the 

sciatic nerve after transection. These results suggest 

that the Schwann cells of the sciatic nerve respond to 

denervation or loss ofaxonal contact， and upregulate 

their expression of GDNF. The accumulation of GDNF 

protein in the distal stumps may have an important 

impact on the success of peripheral nerve regeneration. 
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cAMP-dependent protein kinase 
phosphorylates the p75 receptor and 
regulates its localization to lipid rafts 

OHaruhisa Higuchi， Toshihide Yamashita， Masaya 

Tohyama 

Dept. Anat. and Neurosci. Grad. Sch. Med.， Osaka 

Univ.， CREST， JST 

Neurotrophins mediate the survival， differentiation， 

growth and apoptosis of neurons by binding to two 

types of receptors， the Trk tyrosine kinases and the p75 

neurotrophin receptor (p75NTR). A1though p75NTR 

modulates出ea血nityof Trk receptors to neurotrophins 

and increases ligand specificity in cells that express 

both Trk and p75N冗 ，it仕ansducesits own signal in cells 

that express only p75NTR.τ'he most prominent biological 
function of p75NTR may be that it induces cell death， as it 

contains a death domain sequence similar to the Fas 

and TNF receptors. Other p75NTR-mediated activities 

have been proposed， including enhancing axonal 

outgrowth. Although a large number of studies have 

been made on the diverse e江'ectsmediated by p75NTR， 
little is known about the molecular mechanisms by 

which p75NTR initiates in仕acellularsignal transduction. 

We identified a variant of the s catalytic subunit of 
cAMP-dependent protein kinase (pKAC s) as a p75NTR 

interacting protein， which phosphorylates p75NTR• 

Intracellular cAMP in cerebellar neurons was 

transient1y accumulated by ligand binding to p75NTR• 

Activation of cAMP-PKA is required for仕anslocationof 

p75NTR to lipid rafts， and for Rho inactivation， which is 

one of the downstream signals of p75NTR• Lipid rafts are 

cholesterol and sphingolipid-rich lipid microdomains in 

eukarγotic cell membranes， and are believed to function 

in cellular signaling by concentrating or separating 

specific molecules in a unique lipid environment in 

neurons. Proper recruitment of activated p75NTR to lipid 

rafts is of fundamental importance in determining 

p75吋Rbioactivity. 

P02-F・18

Responsiveness of embryonic striatal 
neurons to bone morphogenetic protein 
and neurotrophic factors 

OKikuchi Saya1， Nakarnura Takeshi2， Mori Nozomu2， 

Matsuoka Ichiro1 

lDept. Neuroscience， Grad. Sch. Pharm. Sci.， Hokkaido 

University， 2Dept Mol. Gen.， Nat Inst for Longevity Sci. 

Bone morphogenetic protein (BMP) is known to 

promote neural di妊'erentiationof cells in subven仕icular

zone into the both neuronal and gliallineages. We have 

previously shown that BMP2 and retinoic acid (RA) 

synergistically act on developing sympathetic neurons 

to induce出eirresponsiveness to specific neurotrophic 

factors (NT3 and GDNF) and expression of the novel 

protein family， BRINP (BMP/RA-Inducible Neural 

specific Protein). In the present study， we exarnined出e

responsiveness of striatal neurons to BMP and 

neurotrophic factors. Striatal neurons were prepared 

from E17 Wistar rats and cultured in the B27-

supplemented Neurobasal medium together with BMP2 

(10 ng/ml) or neurotrophins (10 ng/ml). Total RNA 

was prepared from cultured s仕iatalneurons by AGPC 

method and expression levels of mRNA for various 

neural genes were analyzed by quantitative RT-PCR. At 

first， we found that BMP2ωincreases specifically白e
levels of mRNA for TrkC， high affinity tyrosine・kinase

receptor for NT-3 and BRINP2. RA promoted slight1y 

the action of BMP2 on the upregulation of BRINP2.τ'he 
levels of mRNA for TrkA， TrkB， BRINP1 and BRINP3 

remained unchanged by the treatment with BMP2 

and/or RA On出eother hand， it was found that N下3
increases specifically the levels of mRNAs for BRINP3 

and N-Shc， a neural-specific adapter molecule of the 

Shc-family which functions at downstream of Trk 

receptors. The levels of mRNA for other BRINPs and 

Shc family members did not change significant1y by仕le
N下3・仕切伽lent.BDNF had similar effects as NT3， but 

was less potential. These results suggest that during the 

course of physiological development of s凶atalneurons， 

BMP acts on the di任'erentiationof these neurons to 

induce responsiveness to particular neurotrophic 

factors such as neurotrophins (NT3 and BDNF) by 

regulating their receptor expressions， then， 

neuro仕ophinsact on the induction of N-Shc that plays 

roles in the functional differen出.tionof striatal neurons. 

It is also suggested that each member of the BRINP 

family has distinct roles in different aspects of the 

development of these neurons. 



神経化学 Vo1.41 (No.3)， 2002 

P02・F・19

Autcrine action of BMP regulates GDNF 
expression in Schwann cells 

OEmi Kinameri， Ichiro Matsuoka 

Laboratory of Neroscience， Graduate School of 

Pharmaceutical Sciences， Hokkaido University 

Schwann cel1s play important roles in the neural 

development as well as in the regeneration after nerve 

injury by providing neurotrophic supports. We have 

identified various mechanisms in Schwann cells 

regulating the expression of neurotrophic factors of the 

neurotrophin and neurokine families. Recent1y， we 

found that bone morphogenetic protein (BMP) and 

retinoic acid (RA) promote differentiation of 

sympathetic neurons and induce their responsiveness 

ωNT3 and GDNF. 1n仕lep陀 sents加dy，we examined 

whether BMP and RA act also on the neurotrophic 

factor expression of Schwann cells. Schwann cells were 

prepared from sciatic nerves of postnatal 2-3d rats and 

were stimulated with various factors and the expression 

levels of mRNA for various neurotrophic factors were 

measured. First， we found白atcultured Schwann cells 
expressed the receptors for both BMP2 (type 1 and II) 

and RA (RAR type α). Wben stimulated with BMP2 (10 

ng/ml) or RA (100 nM) alone， the expression levels of 

mRNA for NGF， BDNF or GDNF in Schwann cells did 

not change significant1y. However， combination of 

BMP2 and RA synergistically and specifically increased 

GDNF-mRNA (4-fold). Then， we examined the e江'ectsof 

various inhibitors of intracellular signal transduction 

machineries to find a possible involvement of the 

activation of PKC in the induction of GDNF-mRNA by 

BMP /RA. 1onomycin， a Ca2+ ionophore， also 

remarkably increased GDNF-mRNA (10司fold). 

1nterestingly， induction of BMP2-mRNA was observed 

in仕leionomycin-stimulated Schwann cells as well as in 

the sciatic nerves回 nsferredto explant culture. These 

results suggest that， with a possible help of RA， 

autocrine action of BMP2 regulates the GDNF 

expression in Schwann cells during development and 

regeneration of the PNS 
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P02・F幽20

Levels 01 mRNA for Brain Derived 
Neurotrophic Factor are Up-regulated in the 
Urethra of Diabetic Rats 

ORintaro Machino1， 1chiro Matsuoka2， Hidehiro 

KakizakF， Takashi Shibata1， Tomohiko KoyanagP 

lDept. Urology， Grad. Sch. Med.， Hokkaido Univ.， 

2Dept. neurosci.， .Grad. Sch. Pharm. Sci.， Hokkaido 

Univ. 

PURPOSE : Diabetic neuropathy is often accompanied 

by neurogenic voiding dysfunction， which is caused by 

peripheral neural impairment of the bladder(diabetic 

cystopathy) as well as the urethra. However， diabetic 

cystopathy has been the main focus of investigations 

and few studies have been done on the etiology of 

diabetic urethral dysfunction. 1n the present study， to 

elucidate the molecular mechanisms of diabetic urethral 

dysfunction， we examined neuro廿ophicchanges in the 

urethra of diabetic rats. METHODS : Male Sprague-

Dawley rats were made diabetic with streptozotocin at 

the age of 8 weeks. Vehicle treated rats fed with and 

without 5% sucrose water from age of 8 weeks were also 

obtained as con廿01.Rats were sacrificed to extract total 

RNA from the urethra after 2， 4， 6 and 8 weeks of 

diabetic induction. RN ase protection assay was 

employed to quantitate the levels of mRNA for NGF， 

BDNF， GDNF， CNTF， NT-3 and NT -4. RESULTS : NGF-

， CNTF-and NT3-mRNA levels were up-regulated at 2 
weeks of diabetic induction and then， down-regulation 

was observed at 8 weeks， but these changes remained 

in rather small range (1か50%ofcon仕01groups). GDNF-

and NT4-mRNA levels were very low and no obvious 

changes were observed. On the other hand， BDNF-

mRNA levels are up-regulated dramatically in diabetic 
group from 6 weeks. Their levels reached 9 times as 

much as those of control groups at 6 weeks and 12 

times at 8 weeks. DISCUSSION : Up-regulation of 

BDNF-mRNA， and concomitant down-regulation of 

NGF司 andN1予mRNAin skeletal muscle of diabetic rats 

were reported previously elsewhere. Our results are 

compatible wi白 thesereports， because substantial p訂t

of the male rat urethra is composed of striated muscle. 

The changes in urethral neurotrophic factors observed 

in this study may represent an endogenous protective 

and/or reparative response of the muscle induced by 

diabetes mellitus. Our study demonstrates novel 

urethral neuro甘ophicchanges in diabetic rats that may 

be relevant to the molecular mechanisms of the 

development of neurogenic urethral dysfunction seen 

clinically in diabetic patients. 
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Accumulation of nerve growth factor protein 
at both rostral and caudal stumps in the 
transected rat spinal cord 

OYoshiko Furukawa， Yutaka Murakami， Atsumi Ni此a，

Shoei Furukawa 

Lab. Mol. Biol. G出 Pharm.Univ. 

Nerve growth factor (NGF) is a neuro仕ophicfactor for 

small.diameter sensory neurons， sympathetic neurons 

in the peripheral nervous system and some neuronal 

populations in the cen仕alnervous system such as basal 

forebrain cholinergic neurons. Whereas information 

concerning the intraspinal NGF is scant. In this 

study changes in the NGF content in位lerat spinal cord 

during development or after traumatic spinal cord injury 

were examined by using a two-site enzyme 

immunoassay system and an immunohistochemical 

technique. From embryonic day (E) 14 to postnatal day 

σ') 70， the spinal cord contained 200-300 pg NGF/g of 

wet tissue evenly in all regions tested. After complete 

spinal cord transection of P49 rats， the NGF level 

started to increase in the rostral and caudal stumps 

nearest to the injury site at 2 and 4 days， respectively. 
The NGF level of the caudal side returned to the 

original level by 2 weeks， but that of the rostral side 

remained high even 3 weeks， after the injury. At 4 days 

after the injury， NGF-like immunoreactivity in both 

stumps was predominantly localized in the axon-like 

structures of the white matter and in cells 

morphologically resembling immune cells. These 

observations suggest that the NGF was transported 

within the spinal tracts， and that NGF secreted from 

immune cells that had invaded into the injured spinal 

cord had accumulated around the transection site. 

Increased NGF at the injury site may be advantageous 

for injured neurons and involved in mechanisms 

directing to axonal regeneration of the i刈uredspinal 
cord. 

P02・F・22

Effect of neurotrophins on the expression of 
bHLH transcription factors 

OHisanori Ito. Aki N akazima. Shoei Furukawa 

Lab. of Mol. Biol.， G泊1Pharmaceut Univ. 

Neural stem cells are defined as self-renewal 

multipotent progenitors that give rise to both glial and 

neuronal lineages. The basic helix-loop-helix (bHLH) 

factor such as Mashl， Math1 and Neurogenin promote 

determination and/or differentiation of neurons. In 

contrast， Hes1 and Hes5 negatively regulate neuronal 

differentiation， and directly represses Mash1 

expression. However， the factors that regulate the 

expression of bHLH transcription factors are not c1ear 

except for Notch signaling. Since neuro廿ophicfactors 

have been reported to induce neuronal di旺'erentiation

from neural stem cells， we examined influences of 

neurotrophic factors， especially NGF， BDNF or N下3，

on the expression of bHLH factors. Neural stem cells 

were cultured from the telencephalon of mouse 

embryos on embryonic day 14，廿eatedwith 100 ng/ml 

NGF， BDNF or NT-3， and expression of bHLH 

transcription factor was evaluated mRNAs using RT-

PCR. When the cells were treated with neuro廿ophins

under the growth conditions containing FGF-2， the 

expressions of Mash1， Math1 Neurogenin2 were 

significantly increased. Neurotrophins did not have 

influence on expression of Hes1， Hes5 and NeuroD. 
Furthermore， neural stem cells仕eatedwith respective 
neurotrophins normally proliferated and formed 

neurosphere in位lepresence of FGF・2.When the cells 

were treated with all neurotrophins in combination， 

Mash1， Math1 Neurogenin2 mRNA levels were higher 

than those of the cells廿eatedwith each neurotrophin 

alone. The expression of NeuroD was accelerated much 

earlier in neuro甘'Ophin-甘eatedcells than in non-treated 

cells a仕erdeprivation of FGF・2.These results suggest 

that neurotrophins stimulate expression of bHLH 

factors such as Mash1， Math1 and Neurogenin2， and 

promote determination of neuronallineages. 
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Shp-2 Tyrosine Phosphatase Regulates 
Trophic Effect of BDNF through Activation 
of the PI3-K and MAPK Pathways 

OSatomi Takai， MasaωOkada 

Dept. Oncogene Res.， Ins. Microbial Diseases， Osaka 

Univ. 

Brain-derived neurotrophic factor (BDNF)， a member 

of the neurotrophins， promotes differentiation and 

survival， and regulates synaptic plasticity of several 
types of neurons. BDNF binds to加 dactivates TrkB， a 

receptor tyrosine kinase， initiating the intracellular 
signaling that exerts the functions of BDNF. Shp-2， a 

Srchomolo幻T2 domain-containing cytoplasmic tyrosine 

phosphatase， is involved in neurotrophin-stimulated 

intracellular signaling in PC12 cel1s and cultured 

cerebral cortical neurons. To examine the roles of Shp-2 

in BDNF-exerted trophic effect on cultured 

dopaminergic neurons from rat substantia nigra， we 

ectopically expressed the wild type， phosphatase-

inactive (C/S) mutant， phosphatase domain-deficient 

(delta P) mutant and constitutively active (D61A and 

E76A) mutants of Shp-2 in cu1tured dopaminergic 

neurons using recombinant adenovirus vectors. We 

found that the wild-type Shp-2 enhanced BDNF-

promoted survival of the cu1tured dopaminergic 

neurons. In contrast， the C/S and delta P mutants of 

Shp-2 did not affect cell survival. In addition， the 

constitutively active D61A and E76A mutants mimicked 

BDNF and promoted survival. Inhibiton of PI3-K and 

MAPK blocked the enhancement effects of Shp-2 on 

BDNF-promoted survival of dopaminergic neurons. 

These results indicate that Shp-2 positively regulates 

BDNF叫exertedtrophic e妊'ecton cultured dopaminergic 

neurons through activation of the PI3・Kand MAPK 

pathways. Further studies are necessary to understand 

the molecular mechanisms by means of which Shp-2 

regulates downstream signa1ing and neuronal survival. 
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P02開F-24

Autocrine action of acidicFGF to stimulate 
cholesterol metabolism and apoE secretion 
of rat astrocytes 

。'Jinichilto， Yuko N agayasu， Shinji Y okoyama 
Dept. Biochem.1. Nagoya City Univ. Med. Sch. 

Production and secretion of apoE and cholesterol are 

highly upregulated in the astrocytes (M/W cells) 

prepared by one-week secondary culture after one.司

month primary culture of rat fetal brain cells in 

comparison to the cel1s 仰/Wcells) obtained by a 

conventional method of one-week primary and one-

week secondary culture. We have found in the previous 

investigation that aFGF stimulates biosyntheses and 

secretion of cholesterol and apolipoprotein (apo) E of 

the W /W cells and that the conditioned medium of the 

on争monthprimary culture of brain cells (4W-CM) has 

an aFGF-like activityωenhance secretion of cholesterol 

and apoE also. We studied what neuronal cel1s produce 

aFGF-like factor in long-term primary culture of rat fetal 

brain cells. The expression of aFGF mRNA was 

markedly increased during primary cultue of the brain 

cells for three weeks.τ'here was hardly any neuron in 

over two-weeks primary culture， suggesting仕mtaFGF 

was produced by astrocytes themselves. Not only the 

4W-CM but also the conditioned media of the M/W 

cells and the cells 仰/Mcells) prepared by one-week 

primary culture and one-month secondary enhanced 

markedly the release of apoE and cholesterol from the 

W /W cells. The conditioned medium of W /W cel1s has 

no activity. The aFGF-positive cells were observed 

much more in the M/W cells than the W /W cells by 

immunocytochemistry using anti-aFGF antibody. The 

mRNA expression of aFGF in W /M and M/W cells was 

ex廿emelygreater than that of W /W cells.百leheparin-

binding protein contained in the cytosol of M/W and 

W /M cells cross-reacted to anti-aF、GFantibody.百lese

findings suggested仕latan aFGF-like trophic factor is 

produced by astrocytes and plays an important role in 

intercellular cholesterol transport in the cen廿alnervous 

system by upregulation of biosynthesis and secretion of 

the apoE/HDL of astrocytes through the autcrine 

action. 
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A brain-specific EGF-like family protein， 
NELL2， is a novel survival factor for 
neurons 

o Masato Horie1， Koutoku Aihara 1， Katsuyuki 
Tanizawa2. Shun'ichi Kuroda2 

lSecond Institute of New Drug Discovery， Otsuka 

Pharmaceutical Co.， Ltd.， 2Department of Structural 
Molecular Biology， Institute of Scienti自cand Indus仕ial

Research， Osaka University 

Background: Neurotrophic factors have generated 

considerable excitement for their potential as therapy 

for a wide variety of neurodegenerative disorders， such 

as Alzheimer's disease. Thus， identification of novel 

仕ophicfactors for neuronal cel1s is of great interest to 

many， from academic researchers to pharmaceutical 

companies.τbe NELL2 has been iden岨edas a brain-

specific gene白atencodes a protein containing an N-

terminal thrombospondin-1-like module， five von 
Willebrand恥 torC domains， and six epidermal grow仕1

factor (EGF)ーlikedomains. NELL2 is secreted from the 

cells as homotrimeric glycoproteins. Objective: 

Al仕10ughthe involvement of NELL2 in neural functions 

has been inferred from its expression and biochemical 

profiles， biological effects of NELL2 remain uncertain. 

This study aims to examine廿ophiceffects of NELL2 on 

neurons. Methods: Cortical and Hippocampal neurons 

were obtained from cerebra removed from Sprauge-

Dawley rat fetuses on the 18th gestational day.τbese 

primary cultured neurons were treated with a 

recombinant NELL2 protein to evaluate biological and 

signaling properties of NELL2. Results: We evaluated 

the survival effect of NELL2 using primary cultured 

neurons from rat fe匂1brain fol1owing仕eatmentwith a 

recombinant NELL2 protein. NELL2 increased survival 

of neurons of the cerebral cortex and hippoωmpus. To 

understand signaling properties underlying this survival 

effect， we studied activation of mitogerトactivatedprotein 
kinases. We found that廿ea伽1entof primary cultured 

cells from the hippocampus with NELL2 enhanced 

phosphorylation of c判nN-terminal kinase QNK). 

Conclusion: NELL2 is a novel c1ass of survival factor for 

neurons activating ]NK 

P02・F・26

Changes 01 the gene expression in the 
injured site of therat spinal cord 

OManabu Hashimoto， Takuya Hori， Shoei Furukawa 

Lab. of Mol. Bio.， G通1Pharm. Univ. 

[PURPOSEI To identify the genes that participate in the 

regeneration of the central nervous system， we 
searched the genes whose expression changed in the 

injured site of the spinal cord， and also examined the 

expression of neurotrophins and their receptors. 

[METHODSI Rat spinal cords were completely 

transected at the position TlO. The tissues adjacent to 

the transected site were col1ected， and examined about 

mRNA expression of neuro仕ophinsand their receptors 

with RT-PCR. To search other genes that change the 

expression， we performed cDNA subtraction method. 

[RESULTS AND CONCLUSIONI NGF and NT-4/5 

mRNAs were increased， and NT・3，TrkA， TrkB and p75 

mRNAs were decreased in the injured site. Immunoblot 

analysis showed the decrease of NT-3 protein in the 

injured site， whereas potent immunostaining signal was 
found in the neurites adjacent to the injured site. 

Further， we found three genes that changed the 

expression in the injured site by cDNA subtraction. 

These included MCP-1， a chemokine， NAP-22， a 

molecular similar character to GAP-43， and an 
unidentified gene. The RT-PCR for these genes show巴d

upregulation of MCP-1 and NAP-22 mRNAs， and 

downregulation of the unknown gene mRNA after 

injury. The immunohistochemical staining 0ぱfMCP-1 

demonstrated that motoneuron-like cells and 

ma悶a舵cro叩pha昭g巴争-/microg副凶lia-叫cecells were positive. We 

further investigated the expression of MIP-l alpha， 

MIP-1 beta， MIP-2 or RANTES， a family of 

chemokines resemble to MCP-l， and found their all 

upregulations in the injured site.τbese results suggest 

仕1atdownregulation of N下3，TrkA， TrkB and p75， and 

upregulation of chemokines attribute to the 

unsuccessful nerve regulation after spinal cord i吋ury，

although upregulation of NGF， Nτ4/5阻 dNAP-22may

to some extent compensate these. 
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Neurite outgrowth effects of withanolide A， 
withanoside IV and withanoside VI in Aβ 
25司35・inducedatrophy of neurites 

OTomoharu Kuboyama， Chihiro Tohda， Katsuko 

Komatsu 

Res. Ctr. Ethnomed.， Inst. of Natural Med.， Toyama 

Med. & Pharm. Univ. 

We previously found that withanolide A， withanoside IV 
and withanoside vl isolated from Ashwagandha (roots 

of Withania somnifera Dunal) had neurite outgrowth 

activities. Withanolide A-treatment predominantly 

extended axons in normal rat cortical neurons， whereas 

withanosides IV-and VI-treatment extended more 

dendrites than axons. In the present study， we 

investigated the neurite outgrowth effects of these three 

compounds on damaged neurons. Cortical neurons of 

rats (SD， E18) were treated with As 25-35 (a partial 

peptide of s -amyloid， 10μM) for 3-4 days. 
Approximately 30% of neurons were dead， and 

extension of MAP2-positive (dendrites) and 

phosphorylated NF-H-positive (axons) neurites were 

inhibited in remaining neurons. Addition of withanolide 

A， withanoside IV or withanoside VI (1μM each) 

simultaneously with A s 25-35 increased extensions of 
dendrites and axons over to the control level. When 

added each 3 compounds 4days after the同 atmentofA 

s 25-35， outgrowths of dendrites and axons were 
enhanced compared wi白 vehicle-addedneurons， but it 
did not reach the controlleve1. The most potent 

elongation ofaxons was shown by withanolide A-

treatment， whereas dendrites tended to be extended by 

withanosides IV-組 dVl-仕eatment白anby withanolide 

(¥-trea凶lent.A s 25-35回.jnducedneuronal death was not 
protected by these 3 compounds. These results suggest 

that仕eatmentwith withanolide A， and withanosides IV 

md vl induce predominant outgrowths ofaxons and 

:iendrites， respectively in A s 25-35・inducedatrophy of 
Ileurites， even after the impairment has already 

progressed. 
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P02・F-28(MS1・8)

Expression of tau isoforms containing 
exon2 and 3 during synaptogenesis in vivo 
and in vitro 

OChikara Kitamura， Yuta Wakayama， Masaki 

Masuno， Miyuki Noro， Tomoko Tashiro 

Dept. Biochemistry， Col1. Science and Engineering， 

Aoyama-gakuin Univ. 

Tau is one of the major neuronal microtubul守associated

proteins enriched in the axon. In the CNS， 6 tau 
isoforms are produced企'Oma single gene by altemative 

splicing of exons 2， 3 and 10. Among these， exon 10 

contributes an additional microtubule (MT)-binding 

repeat， and confers higher MT-binding affinity to 

isoforms containing this exon compared with those 

without this exon. To elucidate the physiological 

significance of exons 2 and 3 which remains poorly 

understood， we examined the expression of these exons 

at mRNA and protein levels during early postnatal 

development of the rat cerebellum (in vivo) as well as in 

cu1tured rat cerebral cortical neurons (in vitro). 

Isoforms of mRNA were examined by RT-PCR whereas 

protein isoforms were detected using exon-specific， anti-

peptide antibodies. Synaptogenesis monitored by 

immunostaining with anti-synapsin 1 antibody took 

place in vivo between postnatal days 10 (P10) and 14. 

With a primer pair selected in exons -1 and 4， only the 

shortest mRNA without exons 2如 d3 was detected up 

to P4. Significant amounts of the two longer mRNA 

isoforms containing exon 2 and exons 2+3 were 

detected at Pll and rapidly increased relative to the 

shortest isoform between P14 and P21， reaching the 

adult isoform composition at P21. Protein isoforms 

containing exon 2 or 2+3 were first detected at P7， and 

increased between P10 and P21. With cultured cortical 

neurons obtained from E18 rats， synaptogenesis took 

place between 6 and 8 days in culture (DIV). Tau 

isoforms containing exon 2 or 2+3五rstincreased within 

出istime interval， which was followed by a second rapid 

increase between DIVI0 and 13. Tau exons 2 and 3 are 

thus expressed and up-regulated at the time of 

synaptogenesis， suggesting their role in the maturation 

oftheaxon. 
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Dynamic morphological changes of 
migrating neurons during the cortical 
development 

OHidenori Tabata1， Kazunori Nakajima1，2 

1Dept. Mol. Neurobiol.， Inst. DNA Med.， Jike Univ. Sch. 

Med.， 2PRESTO， JST 

During the development of cortical plate， neurons 

generated in the ven廿icularzone migrate toward the 

pial surface of telencehaplic wal1 and terminate the 

migration beneath the marginal zone.τnese migrating 

neurons had long been thought to have a thick leading 

process and a thin仕ai1ingprocess and to use the radial 

fibers as the scaffolds of migration. Recent1y， another 

mode of migration， somal translocation， was directly 
observed， in which migrating neuron has a long process 

reaching the pial surface and con仕actsthe process as 

the cell soma translocates toward the marginal zone. 

We recent1y estab!ished a gene-transfer system to 

mouse embryos in utero based on in vivo 

electroporation. When we introduced the green 

fluorescent protein (GFP) expression vectors to the 

embryonic brains and examined a few days later， we 

observed that the majority of GFP-expressing cells in 

the intermediate zone had multipolar morpholo邸入This

morphology was completely different from those of the 

classical type migration or somal translocation. We 

made tim守lapseobservations of the migrating neurons 

on the cortical slices of the brains that were transfected 

with the DsRed expression vector. We found that the 

mu1tipolar cells were extending and retracting thin 
processes in various directions very dynamically， 

advancing slowly toward the pial surface. We named 

this movement as multipolar migration. We are now 

investigating the origin and fate of these cells. 

P02・F・30

Lateralization of thalamofugal pathway 
before light exposure in developing chicken 
visual pathway 

。MamikoKoshiba 1，2， Tateki Kikuchi2， Masfumi 
Yohda1， Shun Nakamura2 

1Tokyo Univ. A&T， 2Natl. Inst. Neurosci. 

The 1ight exposure to one eye induces functional 

latera1ization in developing chick visual pathway. In the 

normal developmental configuration， the right eye is 
exposed to light illumination， leading to the dominance 

of the anatomica1 development of the left thalamofuga1 

pathway. We have shown廿latthis lateralization can be 

inverted by the right eye-occlusion using retrograde 

仕acers(Koshiba M.， et al.， Neurosci. Le比， 318， 113-6， 

2002). Then， we asked when this lateralization starts. 

To address this question， we introduced a 
histochemical staining of a subunit of nicotinic 

acetylcholine receptor (α8) with a monoc1onal antibody 

(Mab305 ). This staining revealed high neuropiles 

expression of the receptor in the dorsolateral anterior 

thalamus (DLA) and the anatomicallateralization within 

DLA. Thus， it could be a nice landmark of the 

development of the lateralization. Surprisingly， we 

found thatぬeleft DLA is already dominant before the 

critical period of白islight-inducing lateralization in白e

dark-reared embryos (E18， n=6)， though a few 

exceptions were found. Furthermore， this dominance is 

morphometrical1y obvious without the antibody 

staining. The right eye occlusion inverted the 

latera1ization revealed by Mab305 or morphometry 3 
more days after hatching. These data suggest仕latthe 

thalamofugal visual pathway develops to be left 

dominance without light exposure and is ins仕uct巴dto 

be either left-or right dominance in depend on the 

light experience during the critical period (e19・P2).

Next， we asked a mechanism of the anatomical 

lateraliztion revealed by the retrograde tracer 

experiment.τne results using Tunel and BrdU staining 

methods suggest白紙thecell death or growth is unlike. 

τnen， ano白erpossibi1ity like as neurites extension and 

S戸1apticformation should be considered. 
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Is Otx1 essential for the establishment 01 
subocortical projections from the visual 
area? 

Koichi Ando1， Chikara Kubota1， Hideshi Yagj1， 

Takashi Nagano1， Shinichi Aizawa2， Toshio 

Terashima3， OMakoto Saω1 

lDept. Anat.2， Fukui Med. Univ.， 2CARD， Kumamoto 

Univ.， 3Dept. Brain Sci.， Grad. Sch. Med.， Kobe Univ. 

Cortica1 pyramidal neurons of layer 5 innervate many of 

their targets by collateral axon branching in a area-

specific manner: those in the motor area project toward 

the pontine nuclei in addition to the spinal cord， while 

those in the visual area extend toward the superior 

colliculus in addition to the pontine nuclei. These 

apparent cortical area-specific sets of projections are 

established from the unique prototype of projection that 

is formed transiently during development. Cortical 

axons extend toward the spinal cord as well as the 

pontine nuclei and the superior colliculus in this 

prototype. Later in the development， some of the 

col1aterals are pruned resulting in the adult type of 

mature area-specific patterns of projections. The 

homeobox仕anscriptionfactor Otx1 is expressed in the 

subcortical projection neurons in the vistial area of 

cortex， suggesting仕latOtx1 is involved in area圃specific
formation of cortical projections. Actua11y， Weimann et 
al. has reported白紙Otx1is required for the refinement 

of exuberant axonal projections別euron，24: 819，1999). 

In this study， we explore a potential role of Otx1 for the 
establishment of subcortical projections then reveal社lat

it is un1ikely that Otx1 plays a pivotal role for the 

establishment of visual cortex-specific patterns of 

connectivity despite the previous report. In the Otx1 

null mice， cortical areas shifted rostro-medially 

resulting in a shift of projection neurons extending 

toward the spinal cord within the cortex. Details will be 

discussed at the meeting. 
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P02・F・32(MSl-2) 

CRMP・2and axon 10rmation 

OYuko Fukata， Kozo Kaibuchi 

Dept. Cell Pharmacol. Grad. Sch. Med.， Nagoya Univ. 

Collapsin response mediator protein-2 (CRMP-2) is a 

mammalian homologue of Caenorhabditis elegans 
UNC-33 whose mutations lead to abnormal axon 

guidance. We recently showed that CRMP-2 is highly 

concentrated in growing axons of hippocampal neurons， 

that overexpression of CRMP-2 in cells induces the 

formation of multiple axons and that expression of 

仕uncatedCRMド2mutants suppressed the formation of 

primary axon.τbus， CRMP-2 appears to be critica1 in 

establishment and/or maintenance of neurona1 polarity. 

However， it remains largely unknown how CRMP-2 
exerts its function. Here， we identified α-and s-

tubulin as CRMP・2・interactingproteins by using CRMP-

2 affinity chromatography. Alpha-and s -tubulin were 
coimmunoprecipitated with CRMP-2 from developing 

rat brain extracts. CRMP.・・2directly bound to tubulin 

heterodimer， formed a hetero仕imercomprised of one 
CRMP-2 and one tubulin dimer， and co-polymerized 

with tubulin dimers into microtubules. On the other 

hand， CRMP-2 weakly bound to taxol-stabilized 

microtubules as compared with .a well-known 

microtubule associated protein (MAP)， tau. Dark field 

video microscopy revealed廿latCRMP・2promoted the 

assembly of microtubules in vitro and that the region 
responsible for this activity was determined to be 323-

381 amino acids within CRMP-2. Studies in NIE-115 

neuroblastoma and primarily cultured neuron revealed 

that CRMP-2 promoted neurite formation or axon 

elongation acting on microtubule assembly. Taken 

together， our results indicate that CRMP-2 regulates 

microtubule polymerization dynamics in a different 

fashion企omwell-known MAPs， and that CRMP・2plays 

an essential role in axon formation through the 

regulation of microtubule assembly. 
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Conformational changes of Pur α 
concomitantly increase in ssCRE binding 
activity 

OChe-Hui Kuo， Ling-Hui Zeng， Naomasa Miki 

Dept.Pharma∞1. Osaka Univ. Med. School 

Accumulated evidence indicates that Pur α， a single 

stranded (ss) DNA binding nuclear protein， seems to be 

a mu1ti-functional protein in terms of affecting on白e

replication， transcription， cell cycle and cell growth. 

We have reported由at1) Pur αis an abundant protein 

in the brain， 2) Pur αbinding to仕lessCRE is enhanced 

by a heat stable endogenous activator， and 3) the 

activator was identified as a calmodulin (CaM) by the 

purification. 

During the study on位leinteraction between Pur αand 

CaM in the presence of ssCRE， we found conformation 

change of GST-Purα. It is easily detected on the non-

denature gel by the silver/Coomassie brilliant blue 

staining or by the non-denature gel/ western blot 

analysis with anti-Pur αantibody. The Pur α 

conformation change induced by ssCRE reveals as an 

increse of intensity of Pur αstaining or increase of 

immunoreactivity of Pur αagainst anti-Pur αantibody. 

Endogenous Pur αin soluble fraction from mouse brain 

and in extract from microsomal fraction by NaCI 

treatment was also analyzed. The conformational 

change of GST-Purα/ endogenous Pur αwas depended 

on the ssCRE concentration in a sequence-specific 

manner and was further enhanced in the presence of 

CaM in a dose-dependent manner in parallel with the 

binding activity of Pur αto the ssCRE estimated by a 

band shift assay. 

From these results， we conc1uded that Pur α 
conformation change induced by ssCRE/CaM is closely 

associated with its ssDNA binding activity. 

P02・F・34

Cytoplasmic p21 c刷/WAF1regulates neurite 
remodeling by inhibiting Rho・kinaseactivity 

OHiroyuki Tanaka， Toshihide Yamashita， Masaya 

Tohyama 

Dept. Anatomy and Neuroscience. Grad. Sch. Med.， 

Osaka Univ.， CREST， JST 

p21 Cipl/WAFl has the cell-cyc1e inhibitory activity by 

binding to and inhibiting bo出 cyclin/Cdkkinases and 

proliferating-cell nuc1ear antigen (PCNA). Here we 
show that p21 Cip1/WAFl is induced in the cytoplasm 

during the course of di妊uentiationof chick retinal 

precursor cells. Ectopic expression of p21 Cip1/WAFl 

lacking the nuclear localization signal in N1芯115cells 

and NIH3T3 cells affects the formation of actin 

structures， characteristic of inactivation of Rho. 
p21 Cipl/WAFl forms a complex with Rho-kinase and 

inhibits its activity in vitro and in vivo. Neurite 

outgrowth and branching from the hippocampal 
neurons are promoted if p21 Cipl/WAFl is expressed 

abundantly in the cytoplasm.τbese results suggest白紙

cytoplasmic p21 Cipl/WAFl may contribute to the 

developmental process of the newborn neurons that 

extend axons and dendrites into target regions. 
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活動抑制による細胞死に先行して起こるシ
ナプス廃止

。小倉明彦1.2，橋本典和冨永(吉野)恵子1.2

1阪大・院・理阪大・院・生命機能

仔ネコの片眼閉鎖実験などから、シナプスは活動によ

って発芽・新生し、不活動によって廃止される競争下

にあるとされる。いっぽう、小脳頼粒細胞の脱分極培

養実験などから、神経細胞自体の生存も活動依存的で

あるとされる。しかし、シナプスの維持と細胞の生存

とがどのような因果関係にあるのか、機構上の関連が

あるのか、についてはほとんどわかっていない。 こ

の問題に手がかりを得る目的で、種々のラット海馬培

養標本にテトロドトキシン (ττ玄)を添加して、自発
活動を抑制した後の細胞構造の変化を追跡した。切片

培養にTfXを加えると、細胞死に先行して樹状突起の

退縮が起こった。グリア島上の単一神経細胞培養につ

いてのタイムラプスビデオ観察でも同様の経過をたど

った。分散培養について、培養1週経過後からTIXを

投与すると (1週までは差なし)、シナプス部位の減少

→樹状突起の減少→細胞体のアポトーシスの順で変化

が起こった。投与2日以内にTIXを除くと前二者は回
復し、細胞生存率曲線は対照群と平行に戻った。さら

に、シナプス部位について詳しく観察すると、 PSD95

陽性スポット(シナプス後構造)が、シナプトフィジ

ン陽性スポット(シナプス前構造)に先行して消失し

た。 これらの結果は、細胞の廃用退行に一定の順序

があり、シナプス廃止の極限形として細胞死があるこ

とを示唆する。
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Dopaminergic neurons derived from mouse 
midbrain maintain synchronous oscillation 
of intracellular calcium in primary culture 

OFumie Yasumoto1， Takayuki Negishi2.4， Yoshiyuki 

IshiF， Shigeru Kyuwa2， Yoichiro Kuroda3.4， Yasuhiro 

Yoshikawa2.4 

lDept. Biomed. Sci.， Faculty of Agri.， The Univ. of 

To匂0.，2Dept. Biomed. Sci.， Grad. School of Agri. and 

Life Sci.，官leUniv. of Tokyo， 3Dept. of Mol. and Cell. 

Neurobiol.， Tokyo Metropo1itan Inst. for Neurosci. ， 
4CRESTJST 

It is known that primary cultnred rat cortical neurons 

burst synchronously and periodically without any 

stimulation， which is caused by glutamatergic neurons. 

This phenomenon can be visualized as the periodic 

changes of intracellular Ca2+ concentration 

(s戸lchronousoscillation). In the present stndy， we first 
observed synchronous oscillation in cultured mouse 

midbrain neurons， and confirmed participation of 
endogenous dopamine in this neural network. 

Midbrain and cerebral neurons were prepared from 17 

days old fetal ICR mouse. We detected a few 

TH-positive (dopaminergic) neurons by 

immunocytochemistry. Synchronous oscillation in 

midbrain neurons was abolished by the application of 

te廿odotoxin，voltage dependent Na+ channel blocker， 

suggesting that these neural bursts in synchronous 

oscillation in midbrain neurons were accompanied with 

action potentials as well as that of cerebral neurons. 

Synchronous oscillation in midbrain neurons was also 

abolished by the application of R(-)明2・amino-5-

phosphonopentanoic acid and 6-cyano駒7-

nitroquinoxaline-2，3-dione which are NMDAR and norト

NMDAR antagonist， respectively， suggesting that it was 

generated by glutamate. R(ー)-SCH・12679，DIR 
antagonist， stopped synchronous oscillation in midbrain 
neurons. This suggests that endogenous dopamine 

maintained仕lIsphenomenon. On the other hand， SCH-

12679 could not stop synchronous oscillation in cerebral 

neurons. We are now investigating the effects of 

agonists and antagonists for various DAR subtypes. 

Synchronous oscillation of midbrain neurons would be 

useful tool for in vitro researches in various neural 
disorders directly and/or indirectly caused by 

dopaminergic neurons. 
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Disparity of cell death and mossy fiber 
sprouting in kainic acid-treated 
hippocampal slice cultures 

o Chunxi Han 1， Yuriko Furukawa1，2， Keiichi 
Torimitsu1，2 

lNτT Basic Research Lab" 2 C R E S T 

Hippocampal cell death and mossy fiber sprouting 

匂rpicallyarise in experimental animals after repeated 

seizures and may con仕ibuteto the hyper-excitability of 

the epileptic brain， It is unc1ear， however， whether 

kainic acid (KA)ーinducedmossy fiber sprouting results 

企omneuronal cell death or the seizure activity， In order 

to examine the relationship between cell death and the 

mossy fiber sprouting response， the entorhinal cortex 

attached and unattached to the hippocampus was cut 

from brains of wistar rat pups (postnatal day 1か12)and 

slice cultures were prepared， KA (total concen仕ation6 

μM) di1uted in the culture medium was applied to 

cultures for 24-48h， After KA廿eatment，cultures were 

transfe汀edto a fresh medium washing-out residua1 KA 

and further cultured for 2-4 weeks， The degree of mos冶y

fiber sprouting and cell death were assessment from 

Timm staining and cellular uptake of the f1uorescent 

dye propidium iodide (PI) respectively， Significant 

pyramidal cell death occurred in the CA3a/b， but no 

significant cel1 loss was observed in the CAl pyramidal 

cell layer after KA treatment， The cell death was 

accompanied by cosiderable mossy fiber sprouting in 

the inner molecular layer of the dentate gyrus， 

Interestingly， some of the cultures without KA 

treatment was also arose slight1y mossy fiber sprouting 

in the case of cutting hippocampus afferent axons from 

the entorhinal cortex， These results suggest that 

sprouting of mossy fiber was induced by cell death， 

repeated seizures and loss of afferent con位。1in the slice 

cultures of rat hippocampus， 

P02・F-38

細胞形態測定装置を用いた神経細胞の突起
伸展評価

。田中史子，清水博喜，隠岐徹，長谷川嘉一

エーザイ(株)筑波研究所

[目的] 従来、神経細胞の突起伸展評価は、主に顕微

鏡下での目視観察により行われてきた。この方法は、

客観的な数値化が困難で、あり、多大な労力を用するた

め多検体評価には向かない。そこで我々は、神経細胞

の突起伸展作用を促進する化合物をスクリーニングす

るために、多検体処理、数値化が可能なELISA法を構

築した。しかし周知のとおりELISA法は細胞固定、抗

体反応、 washなど、ステップ数が多く操作が煩雑で

あるというデメリットがある。 近年、特定の細胞形

態を抽出し数値化・定量化する機能を有する細胞形態

スクリーニング装置HTS-50ANAX (九州松下電器)

が開発された。我々はこのANAXを使用して神経細胞

の突起伸展を評価し、 ELISA法および従来の目視観察

との比較検討を行った。[方法1PC12細胞において、
神経成長因子 (NGF)による突起伸展作用をスケール

とした目視観察により、検体の作用をスコアリングし

た。同じくPC12細胞のELISAでは、突起部位の主要マ

ーカー(リン酸化ニューロフィラメント)を抗体で認

識させ、突起伸展量を定量した。またラット脊髄後根

神経節 (DorsalRoot Ganglion)細胞は、目視観察に

より突起保持細胞数をカウントした。 一方ANAXによ

る解析では、 PC12細胞、 DRG細胞の各々において突

起長、細胞部面積を測定した。[結果・考察1
ANAXによる測定結果は、 PC12細胞における目視観察、

ELISAによる測定結果およびDRG細胞における目視観

察の結果、いずれとも良く相関するというデータが得

られた。これにより、神経細胞の突起伸展評価におい

て、操作の簡略化、目視に頼らない数値化、多検体評

価の自動化が可能となった。さらにANAXは固定や染

色を必要としないため、生きたままで同一細胞の形態

変化を経時的・定量的に追跡することも可能である。

また蛍光観察機能も有しており、細胞形態解析以外へ

の応用も期待でき、現在検討中である O
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Transglutaminase expression and its 
implication in goldfish optic nerve 
regeneration 

OKayo Sugitanp.2.3， Toru Matsukawa2.3， Keiko 

Homma1•2. Satoru Kato2.3 

lDept. Lab. Sci.， Fac. Med.， Kanazawa Univ.， 2Dept. 

Mol. Neurobiol.， Grad. Sch. Med.， Kanazawa Univ.， 
3CREST 

In contrast to the mammalian optic nerve， the fish optic 
nerve can regenerate after transection. A coarse 

retinotectal connection is re-established by 20-40 days 

after axotomy. We have used this regenerating goldfish 

optic nerve system to search for factors involved in this 

process. Transglutaminase (TG) is one of enzymes 

which are induced after nerve injury. To investigate the 

molecular mechanism of fish TG in optic nerve 

regeneration， we examined en勾meactivity， protein and 
gene expression during regeneration. The peak of 

retinal TG activity was 20-30 days after optic nerve 

transection. We further isolated a cDNA c10ne for TG 

from a goldfish retinal cDNA library. The predicted TG 

protein comprised 679 amino acids that showed 65% 

homology to the human tissue type ofTG. We made a 

recombinant protein and thereby obtained an antiserum 

against TG. Western blot analysis identified the TG 

protein of 70 kDa in the retinal extract. 

Immunohistochemical experiments showed that the 

most significant change during optic nerve regeneration 

was an increased staining only in the ganglion cells and 

their axons 15-20 days after axotomy. The specific time 

course and cell localization in the regenerating retina 

was confirmed by northern blotting and in situ 

hybridization. Using an explant culture system， neurite 

outgrowth from mature retina was c1early inhibited by 

adding anti-TG serum. These results suggest that TG 

activation is necessary for optic nerve regrowth 

(regeneration). It is also important to identify 

endogenous substrates for TG during optic nerve 

regeneration. We are now investigating possible 

candidate proteins in the retina. 
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A member of collapsin response mediator 
protein(CRMP) family has a potent neurite 
elongation activity in nerve regeneration 

oYasuhiro SUZUkp.2， Saya NakagomP， Naoyuki 

Inagaki3， Kozo Kaibuchi4， Hiroshi Kiyama1 

lDept.Anat.Grad.Sch.Med.Osaka-City Univ. 

2Dept.Med.Asahikawa Med.Coll.， 

3Div.Sig.Trans.NAIST， 4Dept.Cell Pharm.Nagoya 

Univ.grad.Sch.Med. 

百lecollapsin response mediator protein (CRMP) family 

consists of five members， CRMP-l to -5. Their 

functional consequence during embryonic development 

particular1y in neurite elongation is demonstrated， 

however their implication in nerve regeneration is still 

obscure. We examined the functional significance of 

CRMP family members during hypoglossal nerve 

regeneration. Among the members， CRMP-1， -2 and -5 

mRNA expressions were increased after nerve injury， 

whereas CRMP-3 and CRMP-4 mRNA didn't show any 

significant changes. We next examined CRMP family 

mRNA expression using NG108 cells， which elongate 
neurites after forskolin treatment. During the nerve 

elongation， only CRMP-2 mRNA level was transiently 
increased， whereas CRMP・1and -5 mRNA levels were 

transient1y decreased. The other members did not show 

any altered expressions. Taking those results into the 

consideration， it would be plausible that CRMP-2 is the 

most potent among the members in terms of neurite 

elongation activity after nerve injury. We therefore 

examined whether over-expression of CRMP-2 in the 

injured hypoglossal motor neurons by means of 

adenovirus vector accelerates the nerve regeneration. A 

re仕ograd争tracer，FluorかGoldwas used to evaluate the 

number of re-projecting motor neurons. CRMP-2-

overexpressing motor neurons demonstrated 

accelerated re岨projectionin speed. The present study 

suggests that CR乱1P-2has a potent neurite elongation 

activity in nerve regeneration in vivo. 
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神経周膜の修復・端側縫合移植モデルにお
ける神経再生

。岡島誠一郎小田良平川永徳小橋裕明久

保俊一1 J ulia Terzis2 
1京府医大・整形パージニア医学校

[目的]末梢神経損傷の治療成績はマイクロサージャ

リーの導入により飛躍的に改善した。今回われわれは

末梢神経部分損傷の一形態であるperineurialwindow 

モデルを作製し、その修復過程を電子顕微鏡を用いて

観察した。このperineurialwindowモデルに端側縫合

による自家神経移植を追加し移植神経に再生神経が形

成されるかどうか検討した。[方法]SD系ラット(雄、

200-250g)の左坐骨神経を顕微鏡下にマイクロ用契

万を用いV字形に神経周膜および神経の一部を部分切

除した (perineurialwindowモデル)。損傷後6時

間ふ7，14，21日後 (2匹ずつ、計10匹)1こ2%パラフオル

ムアルデヒド・ 2.5%グルタールアルデヒド溶液にて

滋流固定を行った。このperineurialwindowlこ同側の

遊離伏在神経(約1.5cm)を縫合し手術後1，2ふ12および
24日に同様に潅流固定した。これらの組織を2%オス

ミウム酸による後固定、アルコール脱水を行い、エポ

ン包埋ののち準超薄切片を作成しトルイジンブルー染

色を行い光学顕微鏡にて観察した。超薄切片を作成し、

電子顕微鏡にて観察した。また右側の坐骨神経を展開

し外科的処置を行わずそのまま閉創しshamoperation 

群とした。[結果]perineurial windowモデルでは損傷

後6時間では損傷部は陥凹しており損傷部に線維芽細

胞の集積、勝原線維の増生が観察された。損傷後3日

目には髄鞘の変性とともに損傷近位部より再生神経と

考えられる神経線維が観察された。損傷後21日白にお

いては惨原線維の増生を伴う神経周膜の再生が観察さ

れた。端側縫合を行った実験においては術後24時間で

はドナー神経内に再生神経が観察されたが移植神経に

は再生神経は見られなかった。術後48時間では移植神

経の基部に少数の再生神経が観察された。術後12日で

はいずれの損傷群においてもシュワン細胞の細胞質に

固まれた再生無髄神経が移植神経内に観察された。術

後24日では薄い髄鞘を持つ再生有髄神経が移植神経内

に観察された。

P02開F・42

Damage Induced Neuronal Endopeptidase 
(DINE/ECEL) Expression Is Regulated by 
LlF and a Deprivation of NGF 

URyuichi Kato1，2， Sumiko Kiryu-Se02， Hiroshi 

Kiyama2 

lDept. Uro1. Sch. Med.， Sapporo Med. Univ.， 2Dept. 

Anat. Grad. Sch. Med.， Osaka City Univ. 

The expression profiIe of DINE (Damage-induced 

neuronal endopeptidase) mRNA， which was isolated as 
anervかinjuryassociated molecule， was characterized in 

the dorsaI root gangIia (DRG) after sciatic nerve injury. 
A substantial increase of the DINE mRNA expression 

was observed in relatively smalIer-sized DRG neurons 

after nerve injury. This expression was mainly observed 

in TrkA positive and IB4 negative neurons， and the 

expression profiIe is fairIy simiIar to that of the 

neuropeptide， galanin. More出an80 % of DINE mRNA 

positive neurons simultaneously showed galanin 

immunoreactivity after nerve injury. In cultured DRG， 
the DINE mRNA expression was enhanced by 

leukaemia inhibitory factor (LIF)， but not by other 

growth factors and cytokines. LIF treatment to rat 

sciatic nerve induced the DINE mRNA expression in 

DRG， and conversely the in仕a-nerveinjection of anti-

gp130 antibody after the sciatic nerve injury 

significantly inhibited the up-regulation of DINE mRNA 

in the DRG. Furthermore the nerve growth factor 

(NGF) deprivation， which could induce the galanin 

expression， also enhanced the DINE mRNA expression 

in vitro and in anima1. Both LIF appIication and NGF 
deprivation additively enhanced DINE expression in 

vi仕'0.These results suggest that the gene expression of 

DINE is regulated by both LIF and a deprivation of 

NGF separately， and this regulation pattern is pretty 
similar to that of galanin gene expression. 
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in vitro selection of brain司migratingcells 
from immature bone marrow cells 

UKenji Ono 1•2, Ken Yoshihara1•2, Kenji Tanaka1， 
Takemasa Takii2， Kikuo Onozaki2， Makoto Sawada1 

lJRDTAID， Inst. Comp. Med. Sci.， Fujita Health Univ.， 

2Dept. Mol. Hea1th. Sci. Grad. Sch. Pharm. Sci.， Nagoya 

CityUniv. 

We have reported that a part of bone marrow (BM) 

cells migrated into the brain parenchyma and that they 

expressed ER-MP12 antigen， a marker for the immature 
BM Cel1s， which express part of microglia but not 

monocytes/macrophages. In this study， we investigated 

for a selection of brain-migrating cells from immature 

BM cells in culture. BM cells showed similar properties 

to macrophages in the surface antigen expression such 

as CD45 and Mac-1 when co-cultured with hepatoma 

cel1s. However， it showed different properties from 
macrophages in the surface antigen expression and 

proliferation when co-cultured in the mixed brain cell 

culture αilBC). BM cells in MBC preserved to express 

ER-MP12 antigen and grew about ten times as many as 

macrophages in the cell number for 2 weeks. 

Furthermore some BM cells in MBC had a potential to 

migrate into the brain and sti11 expressed ER-MP12 

antigen in the brain parenchyma. These properties of 

brain-migrating activity and expression of ER-MP12 

antigen were observed when BM cells were cultured 

with the conditioned medium from astrocytes for 4 

days， but not with that from hepatoma cells. A fraction 

of ER-MP12-positive BM cells by MACS preserved the 

brain-migrating activity and decreased the peripheral 

tissue-migrating activity. These results suggested that 

ER-MP12 antigen might be a key marker for the 

selection of brain-migrating cells企omimmature BM. 
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Challenge to raise monoclonal antibodies 
against galectin-1 

U Koichiro HorP， Kayo FujimakP， Kazunori 

Yoshimura1， Toshihiko Kadoya2， Hidenori Horie3， 

Masahiko Nomura1 

lDept. Physiol.， Saitama Med Sch.， 2R&D Center， Prod. 

Dept.， Pharmaceut. Div.， Kirin Brewery Co. Ltd.， ， 

3Adav. Res. Center， Biol. Sci.， Waseda Univ. 

We have no sure and rigid method to promote nerve 

regeneration even for peripheral nerve， although仕lere

have been many investigations to regenerate various 

type of injured nerve such as axotomy and nerve 

degeneration. Recently Horie and colleagues isolated 

and identified the oxidized galectin-l as a novel factor 

promoting nerve regeneration， which secreted企oma 

kidney derived cell. However， we do not understand仕le

histological dis仕ibutionof reduced or oxidized galectin-

1 and those involvement in nerve regeneration very 

well. Therefore， we have been廿iedto make monoc1onal 
antibodies against reduced and/or oxidized human 

galectin-1 using recombinant human galectin-l. As a 

result， we obtained several monoc1onal antibodies. In 

this study， we present characteristics of one of the 
monoc1onal antibodies， 3D11. 3Dll reacted with both 

reduced and oxidized galectin-1 on ELISA and 

recognized several different cells on 

immunohistochemistry of different勿peof tissues企om

adult rat.τbe neurons in primary culture企omrat E17 

cerebral cortex were a1so immunostained wi白3D11.
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脱髄モデルマウスへの神経幹細胞の移植

。松本路生鹿川哲史1 Francois Lachapelle2， Anne 

Baron-Van Evercooren2，池中一裕1

1生理研・神経情報， 2INSERM U546， France 

多発性硬化症 (MS)をはじめとする脱髄性疾患の治

療法として、神経幹細胞の移植が注目されている o

我々はこれまでにPLP遺伝子を過剰発現させた自発性

の脱髄モデルマウスPLP-4eTgマウスを作製した。 MS

を始めとする脱髄性疾患の治療に役立てる目的で、

PLP-4eTgマウスに神経幹細胞を移植し、ミエリンが

再生されるかどうかを検討した。移植には全ての体細

胞でGFPを発現させたグリーンマウスより調整した細

胞を用いた。正常なPLP遺伝子を持つグリーンマウス

の胎生 14日経前脳のganglioniceminanceより

neurosphereを作製し、それらを脱髄の進行した8か

月齢のPLP-4eTgマウスのcoゅuscallosumlこ移植した。

移植後20日目に、移植した細胞の一部が、ミエリンを

形成していると思われる成熟したオリゴデンドロサイ

トに分化している事が分かつた。

P02・F-46

Two novel sulfated oligosaccharide: 
derived from PO of bovine peripheral nervE 
myelin 

。Ji創U10ngYan， Kunio Kitamura， Masahiko Nomura 
Dept. Physiol.， Saitama Med. Sch. 

Sulfated N-Iinked oIigosaccharides of glycoproteim 

have been found in the glycoproteins in the PN~ 

myeIin， such as PO and PASII/PMP22. Thes正

glycoproteins are involved in the interaction of cell 

membranes and play some important roles in the 

formation and maintenance of myeIin sheaths. These 

functions of the glycoproteins are due in part to the 

oIigosaccharides in their molecules. Recently， the 

structures of the major oligosaccharide of PO and 

PASII/PMP22 were reported， showing社lateach of the 

proteins contains a su!fated glucuronic acid (S04-3GIcA 

)， which is known as HN長1carbohydrate epitope. Here 

we report the structures of two novel multi-sulfated 

oligosaccharides containing HNK-1 carbohydrate 

epitopes obtained from glycoproteins in bovine PNS 

myelin， MS1: S04-3GIcAs 1-3Gals 1-4GIcNAcs 1・2Man

α1-6(S04-3GIcAs 1・3Gals1-4[S04-61GIcNAcs 1-

2Man α1・3)Man s 1-4GlcNAc s 1-4 (Fuc α1-
6)GIcNAc.MS2: Man α1-3Manα1-6(S04-3GIcAs 1-

3[S04-?lGals 1-4[S04-61GIcNAcs 1-2Manα1-3)Mans 

1-4GIcNAcs 1-4(Fucα1-6)GIcNAc.In the meantime， in 

order to know the p訂entproteins企omwhich the MS1 

or the MS2 originated， we determined the 

glycopeptides conぬiningeither MS1 or MS2 by amino 

acid analysis and sequence analysis. The resuIts 

showed that both MS1 and MS2 were from PO 

glycoprotein. 
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P02・F・47

Structural studies on the glycoprotein-
derived oligosaccharides in the peripheral 
nerves increased during maturation or by 
nerve crush injury 

OKunio Kitamura1， Yuriko Yoshin02， Jianhong Yan1， 

Masahiko Nomura1 

lDept. Physiol.， Saitama Med. Sch.， 2Dept. Gynecol.， 

Saitama Med. Sch. 

We investigated the changes in oligosaccharide 

structures of rat sciatic nerve glycoproteins in the two 

cases， one during growth and the other after nerve 

crush injury. We previously reported that the high-

mannose-type oligosaccharides were abundant in 

premature (与dayto 14-day) rats and also in the nerves 

atdegeneration/regeneration stages of the nerves after 

crush injury. We also found some changes in the 

amount of other oligosaccharides in both cases. Among 

them， we focused on four oligosaccharides; two of 

出em，OIBAl and OIBA2， increased during maturation， 

and the other two， MOR01 and MOR02， increased 
more evidently than the others after nerve crush injury. 

We analyzed the s仕ucturesof the four oligosaccharides. 

Neuraminidase treatment revealed that those were 

sialylated oligosaccharides. The molecular weights 

(Mw) of desialylated OIBA1 and desialylated OIBA2 

were the same and so were their retention times on 

HPLC， indicating出atthe core s仕ucturesof OIBAl and 

OIBA2 are the same.τbe same thing happened in the 

case of MOR01 and MOR02.ηle Mw of MOR02 was 

bigger than MOROl by just the Mw of N-

acetylneuraminic acid， indicating that MOR02 was 
sialylated additionally to MOR01. MOR01 and MOR02 

were not su!fated， but OIBA1 and OIBA2 were 

suggested to be monosulfated by time-of-flight mass 

spectrometry. Further studies suggested that the 

structure of the desialylated OIBA1/OIBA2 was the 

same as that of a monosulfated form of immunoglobulin 

type-H oligosaccharide. Because we have studied on the 

oligosaccharides obtained directly from the nerve 

tissues， we do not know so far what type of 

glycoproteins from which the oligosaccharides 

originated. Assingments ofthe parent glycoproteins of 

白eoligosaccharides are now under investigation. 
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P02・F・48

Mechanism of myelin sheath formation in 
shiverer mutant mouse 

OHiroaki Asou1， Jin Nakahara1久 ChikaSeiwa1 

lDept. Neurobiol.， TMIG， 2Dept. Anat.， Keio Univ. 

The shiverer mutant mouse (shi/ Shl)is an autosomal 

recessive mutant characterized by incomplete myelin 

sheath formation in the CNS. To investigate the myelin 

sheath formation in shi/ shi resulting企omthe absence 

of compact myelin，自rst1ywe developed new methods 
for generating oligodendrocyte precursor cells (OPCs) 

企oman E17 mouse brain， and examined homozugous 

shi/ shi OPCs with respect to myelinogenesis in vitro. 

Following treatment of shi/ shi OPCs in vitro with 

PDGF or/加 dbFGF， proliferation of shi/shi OPCs was 

enhanced similar to that observed in wild-type OPCs. 

However， the majority of cells from the shi/ shi 

remained as A2B5-immunoreactive early OPCs. To 

determine which molecular events affect the 

di旺erentiationof shi/ shi OPCs， we determined the 
signaling pathway that could be responsible for 

activating myelin sheath-specific proteins. Treatment of 

shi/ shi 0 PCs wih dbcAMP had significant effect on the 

di妊'erentiationof OPCs that became MAG-expessing 

oligodendrocytes. To further determine the possible 

mechanism involved in the activation of JNK was 

markedly stimulated by treatment with dbcAMP， and 

the phosphorylation factor ATF司2was also stimulated by 

dbcAMP. We demonstrated that the MAG-positive 

shi/ shi oligo【lendrocytesextend processes around 

axons and finally covered the axon， this was clearly 
observed by immunocytochemistry of shi/ shi 

oligodendrocyte-DRG cocultures. These results suggest 

that ATF-2 coupled to specific signal transduction 

cascades plays an important regulatory role in MAG 

expression at a shi/ shi oligo【lendrocytedifferentiation. 
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第45回日本神経化学会大会ランチョンセミナー1

-日時平成14年7月17日(水 12: 10~13 : 10 

・場所 ホテル札幌ガーデンパレス B会場

r抗痴呆薬の創薬についてj
座長:北海道大学大学院医学研究科脳科学専攻

神経機能学講座精神医学分野教授小山 司先生

演者:エーザイ株式会社筑波研究所

創薬第一研究所 所長杉本八郎先生

共催:第45回日本神経化学会大会/エーザイ株式会社・ファイザー製薬株式会社

第45回日本神経化学会大会ランチョンセミナー2

-日時平成14年7月18日(木 12:10---13: 10 

.場所ホテル札幌ガーデンパレス B会場

『ユビキチンシステムとパーキンソン病』

座長:北海道大学神経内科学教綬田代邦雄先生

演者:}I慣天堂大学脳神経内科講師服部信孝先生

共催:第45回日本神経化学会大会/日本ベーリンガーインゲルハイム株式会社
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日本神経化学会

平成14年度奨励賞選考シンポジウム

Young Scientists Lectureship Award 

日本神経化学会では2000年度より優秀な神経化学若手研究者を対象に日本神経化学会奨励賞を贈

っております。本年度も書類審査を経て、下記の4名のシンポジスト(受賞候補者)が選出されまし

た。4名のシンポジス 卜に研究成果を発表していただいた後、選考委員会で本年度の受賞者を決定致

します。

奨励賞選考シンポジウムは一般の参加者にも公開されますので是非ともご参加ください。尚、本

シンポジウムの抄録は当日会場入口で配布致します。

2002年7月17日 9:00・11:00 July 17 (Wed) 9:00・11:00

D会場(札幌ガーデンパレス2階 RoomD

司会:池中 一裕(国立生理学研究所)

Chairperson : Kazuhiro Ikenaka (Natl. Inst. PhysioJ. Sci.) 

「家族性アルツハイマー病に関連するプレセニリン1変異体は小胞体ストレストランスデューサ一群

の活性化を阻害する」

Disterbed activation of endoplasmic reticulum stress transducers by familial Alzheimer's 

disease-linked presenilin1 mutations. 

片山 泰一 (大阪大学大学院医学研究科)

Taiichi Katayama (Dept. Anat. Neurosci.， Osaka Univ. Sch. Med.) 

「薬物依存におけるdiazepambinding inhibitor (DBI)発現とし型電位依存性カルシウムチャネルの機

能的関連性」

Functional relationship between diazepam binding inhibitor (DBI)expression and L-type voltage-

dependent calcium channels in drug dependence. 

桂 昌司(J11崎医科大学薬理学教室)

Masashi Katsura (Dept. PharmacoJ.， Kawasaki Med. Sch.) 

「神経系細胞のダイナミズムを制御するリゾフォスファチジン酸シグナルJ
Lysophosphatidic acid signaling in the regulation of neural cell dynamics 

福嶋 伸之(北海道大学大学院医学研究科)

Nobuyuki Fukushima (Dept. Biochem. Grad. Sch. Med.， Hokkaido Univ.) 

「脳のナトリウムレベルセンター」

Nax channel involved in CNS sodium-Ievel sensing 

渡辺英治(基礎生物学研究所)

Eiji Watanabe (Natl. Inst. Basic for BioI.) 

(発表は原則として501'引11買ですが他のセッションとの関係で順番が変わることもあります。予めご f承ください。)
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AXONAL TRAN5PORT [AXOPLA5MIC 

POI-E-39 POI司E-55 TRAN5PORT] 

ALZHEIMER POI-F-18(M54-6) P02-E-43 

52-3 58.2 58-3 59-4 05-2 

POトF-I POI-F-2(M52-4) POI-F-3 

POI-F-4(M52-3) POI-F-6 PO卜F-7

POトF-8POトF-9POトF-IOPO卜F-II

POI-F-12 POI-F-13 POI-F-14 

POトF-15POI-F-17(M54引

円ll-F-30(M52-1)POI-F-32(M52-2) 

P02-E-63 

P02-E-46(M51-5) 

AXOTOMY 

P02-E-8 P02-F-16(M53-3) P02-F-44 

B 

BA5AL FOREBRAIN 

POI-E-64 

437 

BEHAVIOR 

59-1 59-2 05-4 PO I-E-49 

POI-E-60(M54-7) 

POI不 20(M54-1) POI-F-22 

BETA 

POI-F-4(M52-3) POI-F-30(M52-1) 

BINDING 

POI-E-15 P02-F-9 

BLOOD 

POI-E-4(M56.3) 

BLOODFLOW 

52-5 

BLOOD-BRAIN 

POI-E-55 

BRADYKININ 

P02-E-40 

BRAIN5TEM 

POI-E-52 

C 

CAI 

PO I-F-39(M54-8) 

CA3 

P02-E-I 

CALCIUM rCA] 

51ト4POI-E勾6POI-E-20 POI-E-23 

POI“E-32 POI-E-45 POI-E-53 

POI-E-56 POI-E-58 POI-E-61 

PO卜F-32(M52-2)POI-F-40 P02-E-4 

P02-E-25 P02-E-36 P02-E-42 

P02-E-48 P02-F-II 

P02勾F-15(M53-2) P02-F-36 

CALMODULIN 

POトE-45POI-E-61 P02-E-5 

P02-E-42 P02-F-33 

CAM 

53-4 P02-E-35 P02-E-41 

CANNABINOID5 

POI-E-41(M55-4) 

CAP5AICIN 

POI-E-4I(M55-4) 

CA5PA5E 

POI-F-35 POI-F-37 POI-F-38 

P02-E-42 

CATECHOLAMINE 

POI-E-44 POI-E-56 

CAUDATE 

P02♂F-12 

CDNA 
今ベ
J

d
斗む且ハVP4

 
CEREBELLUM 

54-4 57-5 510.2 POI-E-14 POI-F-24 

PO I-F-25 P02-E-12 P02-E-28 

P02-E-44 P02-F-28(M51-8) 

CHANNEL 

53-1 55-2 57-3 58-6 

POI-E-I(M56-2) POI-E-7 POI-E-18 

POI-E-20 POI-E-21 POI-E-29 

POI-E-53 POI-E-54 POI-E-56 
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CHAPERONE 

S8-3 刊ll-F-15

CHEMOKINE 

SII-3 P02-F-26 

CHOLINERGIC 

Slト4 P02-F-30 

CHROMAFFIN 

POI-E-56 P02-E-34 

CIRCADlAN 

POI-E-66 

COCAINE 

POI-E匂12

COGNITIVE 

PO l-E-60(MS4-7) P02-E-58 

COLLATERAL 

P02-F-31 

CORD 

P02-F-21 

CORTEX 

S2-1 S4-3 S4-5 POI-E-I3 POI-E“57 

POI-E-58 POI-F-44 P02-E-7 

P02-E-39 P02“E-46(M51-5) 

P02-F-29(M51-3l P02-F-31 

CULTURE 

54-3 54-5 58-2 POI-E-2(M56-1) 

P02-E-IO P02-E-21 P02-F-7 

P02-F-37 

CURRENT 

0
6
 

今
'
h
F
U
 
l
 
nυ PA
 

CYCLIC ADP-RIB05E 

円JI-E-26

CYCLICAMP 

POI-E-30 POI-F-13 POI-F-28(M54-4l 

P02-E-36 P02-F-17 

CYTOPLA5M 

P02-F-34 

CYT05KELETON 

53-4 55-1 PO 1司F-33 P02-E-30 

P02-E-43 P02-E-47(M51-4) 

P02-E-48 P02-E-49 P02-F-28(M51-8) 

D 

DIID-l] 

P02-F“36 

DEAFFERENTA TION 

P02-F-5 

DEATH 

POトF-31 POトF-39(MS4-8)

P02-E-54 

DEGENERA TION 

58-1 POI-F-17(M54-3) 

POI-F-19(M54-5) POI-F-24 

円ll-F-25POI-F-41 P日2-F-35

開l2-F-47

DEMENTIA 

59-5 POI-E-63 POI-F-44 

DEMYELINATION 

S8-6 P02-E-19 P02-F-45 
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DENDRITE 

510-2 P02-E-35 P02-E-44 

P02-E-46(M51-5) P02-E-63 

P02-F-27(M51-7) 

DENTATE 

POI-F-31 P02-E-15 

DEPRE5SION 

05-2 

DE5ENSITIZA TION 

POI-E-ll POI-E-22 

DEVELOPMENT 

S4-1 S4-5 S5-5 S6-1 S6-2 S6-4 

58-1 S9-2 S9-3 OS-3 05-4 

POI-E-5 POI-E-24 POトE-62

P02-E-7 P02-E-9 P02日E-IO

P02-E-ll P02-E-17 P02“E-51 

P02-F-l P02-F-5 P02-F-8 P02-F-9 

P02-F←10 P02-F-ll P02-F-12 

P02-F-19 P02-F-29(M51-3) P02平 31

DEVELOPMENTAL DlSORDER 

OS-3 

DEXAMETHA50NE 

P02-E-62 

DlABETES 

PO l-F-9 P02-F“20 

DlFFERENTIATION 

56-1 S6-3 56-4 S6-5 P02-E-12 

P02-E-17 P02-E-51 P02-F-2(MS3-4) 

P02-F-6 P02-F-7 P02-F-IO P02-F-I3 

P02ド18P02-F-22 P02-F-32(M51-2) 

P02-F-34 P02-F-48 

DNA 

POI-F-31 POI-F-44 P02-E-49 

P02-F-33 

DOPAMINE 

SI-3 S2-2 POI-E-ll POI-E-17 

POI-E-19 POI-E-35 POI-E-38 

POI-E-42(MS5-3) POI-E-43 

POI-E-46 POI-E-48 POI-E-50 

POI-F-21 POI-F-27 

DOPAMINERGIC 

P02-F-36 

DOPAMINERGIC NEORON 

POI-F-47 

DOR5AL 

P02-F-IO 

DORSALROOT 

POI-E-34(M55-2) 

DOR5AL ROOT GANGLION [DRG] 

SII-2 POI-E-54 P02-E-21 P02-F-38 

P02-F-42 

DROSOPHILA 

59-1 59-2 P02-E-52 

DYE 

P02-F-l 

E 

EEG[ELECTROENCEPHALOGRAM] 

POI-E-64 

ELECTNIC 

S3-1 

EMBRYO 

S9“3 PO l-E-5 PO l-E-24 

EMOTION 

OS-l 

ENTERIC 

PO l-E-34(MS5-2) 

ENVIRONMENTAL 

05-4 

ENZYME 

POI-E-47 

EPILEP5Y 

POI-E-62 

ER 

/
n
v
 

今

LPA
 
I
 
nυ ny
 

ER [ENDOPLA5MIC RETICULUM] 

S9-4 POI-F-23 P02-E-26(MS6-4) 

P02-E-27 P02-E-54 

E5TROGEN [ESTRADlOL] 

POI-E-37 POI-E-51 POI-F-41 

P02-E-29 

ETHANOL 

P02-E-25 

EVOLUTION 

05-4 

EXERCI5E 

SII-3 

EXOCYT0515 

S5-2 S7-2 POI-Iミ18(MS4-6)P02-E-34 

P02-E正4 P02-E-65 P02-E-66 

F 

FATIGUE 

S2-5 

FATTY ACID 

P02-E-58 

FEEDBACK 

POI-E-43 

FEEDlNG 

51トl

FILOPODlA 

P02-E-45(MSI-6) 

FLUORESCENCE 

P02-F-l 

FOREBRAIN 

P02-F-l 

FORSKOLIN 

P02-E-36 P02-F-40 

FRONTAL 

寸
t
ε
J
 
E
 

ハリpa
 

G 

G PROTEIN5 

53-2 05-2 POI-E-13 POI-F-8 

POトF-18(MS4-6)

GABA 



S7-5 

GABA [GAMMA-AM別OBUTYRIC]

P01-E-3 

GABAERGIC 

P01-E-38 

GAMMA 

P01-F-8 

GANGLIOSIDE 

S10-3 

GENE 

SI-3 S6-2 S9-3 OS-1 OS-4 

P01-E-23 POI-F-18仰S4-6)POI-F-43 

P02-E-41 P02-E-55 P02-E-64 

P02-F-3 

GENE EXPRESSION 

OS-5 

GFAP 

GFP 

P02-E-1Q P02-F-5 P02-F-7 

S5-4 P01-E-22 P01-E-32 POI-F-42 

P02-E-45(MSI-6) P02-F-43 

GLIA 

S4-4 S6-3 S6-4 S8-1 S8-2 S8-4 

S8-5 Sl1-1 P01-E-16 POI-E-17 

P01-E-19 POI-E-30 P02-E-3 

P02-E-6 P02-E-12 P02-E-14 

P02-E-16 P02-E-18 P02-E-19 

P02-E-20 P02-E-62 P02-F-8 

P02-F-1Q P02-F-13 P02-F-19 

GLUCOCORTICOID 

Sl1-3 P02-E-62 

GLUCOSE 

P01-E-63 

GLUTAMATE 

S8-2 POI-E-lQ POI-E四14

POI-E-33(MS5-1) POI-E-38 POI-E-39 

POI-E-51 POI-E-63 POI-F目44

P02-E-23 P02-E-37 

P02-F-15(MS3-2) 

GLUTAMATE RECEPTOR 

POI-E-26 

GLUTAMATE TOXIClTY 

POI-F-47 

GLYClNE 

POI-E-33(MS5-1) 

GLYCOLIPID 

P02-E-32 

GLYCOPROTEIN 

P02-E-32 P02司E目61P02-F-46 

P02-F-47 

GOLGI 

P02-E-32 

GROWTH 
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GRP [GLUCOSE】TEGULATED

PROTEIN 

P02-E-33 

GUIDANCE 

P02司E-30

H 

HALOPERIDOL 

POI-E-59 

HINDBRAIN 

S6-5 

HIPPOCAMPUS 

S4司1S4-2 S5-2 S5-4 P01-E-13 

POI-E-37 POI-F】13POI-F-31 

POI-F-41 POI-F-43 P02-E-l 

P02-E-15 P02-E-17 P02-E-18 

P02-E-23 P02-E-29 P02-E-37 

P02-E-60 P02-E-66 P02-E-67 

P02-F】9P02-F-14(MS3-1) 

P02-F-37 

HISTAMINE 

S2-4 P01-E-65 P01-F-45 

HPLC 

P02-E-53 

HSP [HEAT SHOCK PROTEINj 

POI-E-37 

HYPERACTMTY 

POI-E-49 

HYPERALGESIA 

POI-E-36 P01-E-40 

HYPOTHALAMUS 

Sl1-1 P01-E-52 

HYPOTHERMIA 

P01-E-49 

HYPOXIA 

S9-4 

I 

IMAGING 

S2-1 S2-2 S2-3 S2-4 P02-E-56 

IMMUNOREACTIVITY 

Sl1-5 P01-E-52 

INmRY 

SI-5 S8-5 P02-F-21 P02-F-26 

P02-F-42 

INOSITOL 

P01-E-20 P01-E-21 POI-E-32 

P02-F-ll 

INTERLEUKIN 

Sl1-1 Sl1-2 POI-E-57 P02-E-62 

ION 

P02-F-6 P01-E-21 

GROWTH CONE I ISCHEMIA 

S4-3 P02-E-38 P02-E-45(MSI-6) P01-F-39(MS4-8) P01-F-40 

P02-E-46(MSI-5) P02-F-40 P01-F-41 

GROWTHFACTOR I ISOLATION 

S3-3 S7-4 S8-5 POI-F-46 P02-F-24 P01-E-50 

P02-F-25 

K 

KAINICACID 

P02-E-l P02-E-17 P02-E-23 

P02-E-67 

KINASE 

S7-2 S7-4 S7-5 POトF-2(MS2-4)

POI-F-29 P02-E-22 P02-E-37 

P02-E-39 P02-E-46(MSI-5) 

P02-F-25 

KINESIN 

S3-5 

L 

LATERALIZATION 

P02-F-30 

LEARNING 

OS-3 POI-F-12 POI-F-14 

LEUC別E-ZIPPERMOTIF 

S5-3 

LEUKEMIA 

P02-E-15 

LIGHT 

P02-F-30 

LINEAGE 

P02-F-8 

LIPID 

POI-F-7 POI-F-40 P02-E-31 

P02-E-47(MSI-4) P02-E-56 

LIPOPROTEIN 

POI-F-7 P02-F-24 

LIVER 

P02-E-33 

LOCALIZATION 

P02-E-44 P02-E-56 

LOCOMOTION 

POI-F-45 

M 

MAGNETIC 

P01-E-42(MS5-3) P02-E-24 

MEDIAL 

P01-E-57 

MEMBRANE 

問Q-E-3P02-E-31 P02-E筋肉2-E-63

MEMORY 

P01-E-60(MS4-7) P01-F-12 POI-F-14 

METABOLISM 

POI-E-63 

METHAMPHETAMINE 

OS-5 POI-E-27 P01-E-35 

POI-F-45 P01-F-46 

MICRODIAL YSYS 

P01-F-47 

MICROGLIA 

S8-3 P01-F-5 POI-F-15 POl司F-40

P02-E-l P02-ι2 P02-E-4 P02-E-6 
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P02-E-8 P02占，-13P02-E-14 

P02-E-22 P02目E-48P02-F-43 

MICROTUBULE 

S3-5 P02-F-28(MSl-8) 

P02-F-32(MSl-2) 

MIDBRAIN 

P02-F-36 

MIGRATION 

S6-4 P01-F-40 P02-E-7 

P02目E目47(MSl-4)P02-E-68(MS1-1) 

P02-F-29(MSl-3) 

MITOCHONDRIA 

P01-E-6 P01-F-16(MS4-2) 

P01-F】17(MS4-3)P02-E-23 

MONOAMINE 

P01-E-48 POトF-20(MS4-1)

P02-E-16 

MONOAMINE OXIDASE 

P01-F-21 

MONOCLONAL 

P02-E】11

MOSSYFIBER 

P02-F-37 

MOTILITY 

P02-E-48 

MOTONEURON [MOTOR NEURON] 

S6δ POトド18(MS4-6)P02-E-9 

MOTOR 

S3-5 P01-F-33 P02-F-12 

MOVEMENT [MOTION， MOTOR 

ACTIVITY] 

P01-F-20(MS4-1) P01-F-21 

MPTP 

P01-F-20(MS4-1) 

MRNA 

S9-3 P01-F-43 P02-E-35 P02-E-36 

P02-E-63 P02-F戸3

MUSCARINIC 

Sl1-4 POトE-4(MS6-3)

MUTANT 

S9-2 POトE-43P01-E-64 P02-E-19 

P02-E-21 P02-E-64 P02-F-8 

P02-F-9 

MYELIN 

S8-6 S1O-1 P02-E-3 P02-E-7 

P02-E-21 P02-F-45 P02-F-46 

P02-F-47 P02-F-48 

N 

NAD 

4
0
 

今
LE
 

ーハ
υ
D
X
 

NEURITE 

S1O-3 P02-E-47(MSl-4) 

P02-F-27(MSl-7) P02-F-28(MSl-8) 

P02-F-34 P02-F-35 P02-F-38 

NEUROBLASTOMA 

P02-E-41 P02-E-45(MSl-6) 

P02-E-56 P02-F目4
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NEUROENDOCRINE 

P01-E-48 

NEUROFILAMENT 

P02-E-43 

NEUROMODULATION 

P01-E-41(MS5-4) 

NEURON 

Sl-5 S5-5 S6-2 S6-3 S8目1S8-4 

P01-E-5 P01-E-24 P01-E-39 

P01-F-33 P01-F-34 P01-F-38 

P02-E-8 P02-E-12 P02-E-14 

P02-E-51 P02-F-2(MS3-4) 

P02-F-3 P02-F-6 P02-F-13 

P02-F-33 

NEUROPEPTIDE 

OS-l P01-E-49 P01-E-53 P02-E-50 

P02-F-3 

NEUROTOXICITY 

P01-E-31 P01-E-59 P01】F-3

P01-F-6 P01-F-9 P01-F-46 

NEUROTRANSMITTER 

S7-2 P01-E-28 P01-E-31 P01-E-45 

P01-E-46 P02-E-40 P02-F-3 

NEUROTROPHIC 

Sl-3 S7-4 S8-3 S8-4 P01-E-15 

POトF-15P02-E-20 P02-E-51 

P02-F-4 P02-F-14(MS3-1) 

P02-F-16(MS3-3) P日2-F-17

P02-F戸19P02-F-23 P02-F-25 

P02-F-26 

NF-KAPPAB 

P01-F-4(MS2-3) P01-F-37 P02-E-25 

NGF [NERVE GROWTH FACTOR] 

P02-E-31 P02-F-21 P02-F-22 

P02-F-38 

NICOTINE 

Sl1-5 P01-E-37 P01-E-60(MS4-7) 

NICOTINIC 

Sl1-4 

NITRIC OXIDE [NO] 

P01-E-57 P02-F-4 

NMDA [N-METHYL-D-ASPARTATE] 

S7-3 S7-5 P01-E-2(MS6-1) P01自ら7

P01-E-9 P01-E-33(MS5-1) P01-F-1 

P01-F-32(MS2-2) 

NMR 

S3-2 S3-3 P01-E-63 

NODE 

S8-6 S1O-1 

NOREPINEPHRINE 

[NORADRENALINE] 

P01-E-12 P01目E-44POトE-50

NOS [NO SYNTHASE] 

P02-F-4 

NUCLEUS 

S9-5 P01-F-42 P02-E-41 

O 

OBESITY 

P01-E-25 

OLFACTORY 

P01-E-46 

OLIGODENDROCYTE 

[OLIGODENDROGLIA] 

S6-4 P01-F-37 P02-E-7 P02-E-9 

P02-E-1O P02-F-1O P02目F-45

OOCYTE 

P01-E-7 

OPIOID 

P01-E-22 P01-E-56 

OPTIC 

Sl-4 

ORGAN 

S3-1 

OXIDATION 

P01-F-6 

P 

PAIN 

S2-4 P01-E-36 P01-E-40 P01-E-54 

P02-E-22 

PARAQUAT 

POトF-47

PARKINSON 

Sl-3 Sl-4 S2-3 P01-E-17 

P01-E-19 P01-E-43 P01-F-16(MS4-2) 

POトド17(MS4-3)P01-F-20(MS4-1) 

POトF-21 P01-F-22 P01-F】27

PARKINSON DISEASE 

P01-F-47 

PEPTIDE 

S3-2 P01-E-15 P01-E-25 

PET [POSITRON EMISSION 

TOMOGRAPHYl 

S2-1 S2-2 S2-3 S2-4 OS-3 

PHENCYCLIDINE 

OS-5 問 1-E-33(MS5-1)

PHENOTYPE 

P02-E-17 

PHEOCHROMOCYTOMA伊C12，PC目12]

P01-E-6 P01-E-28 P01-F-29 

P02-F-4 P02-F-38 

PHOSPHATASE 

S4-4 S7-2 S1O-2 P01-F-2(MS2-4) 

P02-E-42 

PHOSPHA百DYLINOSITOL

P01-E-51 

PHOSPHOINOSITIDE 

P01-F-45 

PHOSPHOLIPASE 

P01-E-39 POトE-41(MS5-4)

P02-E-5 

PHOSPHOLIPID 

P01-F-2(MS2-4) 



PHOSPHORYLATION 

S7-1 S7-3 SIO-4 P01-F-2(MS2-4) 

POI-F-3 P02-E-38 P02-E-40 

P02-E-43 P02-E-57 P02-E-64 

P02-E-65 P02-E-68(MS1-l) P02-F-7 

PLATELET 

P01-E-61 

POLYAM別E

P02-E-13 

POSTNATAL DEVELOPMENT 

OS-5 

POSTSYNAPTIC 

P02-E-63 

POSTSYNAPTIC DENSITY 

S5-3 

POTENTIATION 

P02-E-60 

PRESENILIN 

S9-4 POI-F-1O POI-F-ll 

PRESYNAPTIC 

S5-2 POI-E-45 

PROGESTERONE 

POトE-51

PROLIFERATION 

P01-E-2(MS6-1) P02-E-12 

PROSTAGLANDIN 

SI ト2P01-E-64 P01-E-65 

P02四E-19P02-E-40 

PROTEASE 

POI-F-l POI-F-36 P02-E-50 

P02司F-5P02-F-42 

PROTEASOME 

P02-E-26(MS6-4) P02-E-27 

PROTEIN 

POI-F-ll POI-F-16(MS4-2) 

POI-F-28(MS4-4) P02-F-33 

PROTEIN KINASE 

S7-1 S8戸2SIO-3 POI-E-7 POI-E-18 

POI-E-22 POI-E-28 POI-E-29 

POI-E司37POl四E-61 POI-F-3 

POI-F-13 POI-F-35 POI-F-36 

POI-F-39(MS4-8) P02-E-2 P02-E-29 

P02-E-34 P02四E-38P02-E-41 

P02-E目49P02-E-59 P02-E-65 

P02-F-17 

PROTEIN SYNTHESIS 

S9-3 P02-E四67

PROTEOGLYCAN 

SIO-1 SIO-2 SIO-3 SIO-4 SIO-5 

PROTEOLIPID 

P02-F-45 

PROTEOL YSIS 

POI-F-36 

PURIFY 

POI-E-34(MS5-2) 

PUR到ERGIC

P02-E-18 P02-E-22 

PURKINJE CELL 

S4-4 SIO目2P01-E-14 P01-E-16 

P02-E-44 
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PUTAMEN 

P02-F-12 

PYRAMIDAL 

P02-F-31 

R 

REACTIVE OXIGEN SPECIES 

POI-F-35 

RECEPTOR 

S3-2 S7-3 Sl1-3 OS-1 P01-E-3 

POI-E-4(MS6-3) POI-E-5 POI-E-7 

POI-E-9 POI-E-1O P01-E-ll 

POI-E-14 POI-E-15 P01-E-20 

POI-E-21 P01-E-23 P01-E】24

P01-E-27 P01-E-32 P01-E-40 

P01-E-52 P01-E-65 P02-E-31 

P02-E-33 P02-E-62 P02-E-66 

P02-F-ll P02-F-17 

REGENERATION 

SI-2 SI-4 S8-1 S8-5 P02-F】19

P02-F-39 P02-F-40 P02-F-41 

P02-F-44 P02-F-47 

RELEASE 

POI-E-20 P01-E-45 

RETINA 

S8-4 

RETINAL GANGLION CELL 

S 10-5 P02-F-39 

RHO 

S3-4 

RHYTHM 

P01-E-66 

RNA 

S 

S9-1 S9-4 S9-5 P01-E-15 P02-E-44 

P02-E-52 P02-E-53 P02-F-9 

P02-F-40 

SCHIZOPHRENIA 

S2-2 OS-5 P01-E-33(MS5-1) 

SCHW ANN CELL 

S8-5 P02-E-21 P02-F-19 

SCIATIC 

SI-4 P02-E-50 P02-F】16(MS3-3)

P02-F-47 

SECRETION 

POI-F-ll 

SEIZURE 

P02-E-15 P02-E-59 

SENSITIZA TION 

POI-F-45 

SENSORY NEURONS 

S6-5 POI-E-54 

SEROTONIN 

POI-E-13 POI-E-36 POI-E-40 

POI-E-42(MS5-3) P01-E-49 

POI-E-50 P02-E-5 

SEX 

S9-2 

SIGMA 

P02-E-33 

SIGNAL TRANSDUCTION 

S6-1 POI-E-26 

SLEEP 

P01-E-64 P01-E-65 

SLICE 

S4-1 S4-4 P02-F-37 

SODIUM 

S3-1 

SODIUM[NA] 

P01-E-6 

SPINAL 

SI-5 POI-F-33 P02-E-9 P02-F-21 

P02-F-26 

SPROUTING 

S4-1 P02-F-37 

STAIN 

P02田E-ll

STEMCELL 

S6目l

STRESS 

S8司3POI-E-38 POI-F-15 P01-F-23 

POI-F司26P02-E-14 

P02-E-26(MS6-4) P02-E-27 P02-E-54 

STRUCTURE 

POI-E-21 

SUBCELLULAR 

POI-F-24 

SUBSTANCEP 

S 11-2 POI-E-47 

SUBSTANTIA NIGRA 

POI-F-21 POI-F-22 P02-F-23 

SYMPATHETIC 

P02-E-51 

SYNAPSE 

S4-1 S5-1 S5-2 S5-4 S5-5 S7-4 

POI-E-14 POI-E-51 P01-F-14 

P02-E-18 P02-E-60 P02-E-61 

P02-E-66 P02-F-15(MS3-2) 

P02-F-35 

SYNAPSIN 

POI-E-58 P02-E-40 

SYNAPTIC TARGETING 

S5-3 

SYNAPTOGENESIS 

POI-E-58 P02-E-38 P02-F-28(MSI-8) 

T 

TASTE 

POI-E-23 

THALAMUS 

P02-F-30 

THYROXINE 

P01-E-58 

TOLERANCE 

P01-E-22 
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TRACT 

P02-F-31 

TRANSCRIPTION 

POI-E-2(MS6-1) POI-E-66 

POI-F-19(MS4-5) POI-F-28(MS4-4) 

P01目F-29P01-F-30(MS2-1) 

POI-F-39(MS4-8) P02-E-9 P02-E-20 

P02-E-23 P02-E-24 P02-E-28 

P02-E回36P02-E-49 P02-E-55 

P02-F-12 P02-F-22 P02戸ド33

TRANSDUCTlON 

S3-3 P02-F-8 

TRANSMISSJON 

S5-1 

TRANSPLANT 

Sl-4 P02-F-43 P02-F-45 

TRANSPORT 

S3-5 POI-E-l(MS6-2) POI-E-8 

POI-E-16 POトE-30POI-E-31 

P01-E-55 POトド8P01-F・10

P02-E-16 

TRIGEMINAL 

S6-5 

TROPHIC 

P02-F-15(MS3-2) 

TUBULIN 

S5-1 P02目F-32(MSI-2)

TYROSINE 

S7-1 S7】2

TYROSINE HYDROXYLASE 

POI-E-43 POI-E-44 POI-E-46 

勺-
今
'
h
E
L
 
l
 
Aυ PA
 

U 

UBIQUITIN 

S8-4 P01-E-28 POI-F-ll POI-F戸12

UBIQUITINA T10N 

P01-F-12 P02-E-26(MS6-4) 

P02-E-27 

UPTAKE 

POI-E-12 POI-E-17 P01-E-19 

V 

VAGUS 

Sl1-1 

VESICLE 

S3-5 

VIRUS 

POI-F-22 P02-F-23 

VISUAL 

P02-F-30 

明7

WATER 

POトE-I8P01-E-29 
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Z 

ZINC 

S7-3 
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複写される方へ

本誌に掲載された著作物を複写したい方は、(社)日本複写権センターと包括複写許諾契約を締

結されている企業の従業員以外は、図書館も著作権者から複写権等の行使の委託を受けている次の

団体から許諾を受けて下さい。著作物の転載・翻訳のような複写以外の許諾は、直接本会へご連絡

下さい。

干107-0052 東京都港区赤坂9-6-41 乃木坂ビル 学術著作権協会

TEL:03-3475-5618 FAX:03-3475-5619 E-mail:naka-atsu@muj.biglobe.ne.jp 

アメリカ合衆国における複写については、次に連絡して下さい。

Copyright Clearance Center， Inc. 

222 Rosewood Drive， Danvers， MA 01923 USA 
Phone:(978) 750-8400 FAX:(978) 750-4744 

N otice about photocopying 
In order to photocopy any work from this publication， you or your organization must obtain permission from the 

following organization which has been delegated for copyright for c1earance by the copyright owner of this 
publication. 

Except in the USA 
J apan Academic Association for Copyright Clearance (JAACC) 

6-41 Akasaka 9-chome， Minato田ku，Tokyo 107-0052 Japan 
TEL:81ふ347ふ5618 F必(:81ふ3475-5619 E-mail:naka-atsu@muj.biglobe.ne.jp 

In the USA 
Copyright Clearance Center， Inc. 
222 Rosewood Drive， Danvers， MA 01923 USA 

Phone:(978) 750-8400 FAX:(978) 750-4744 

編集後記

日本神経化学会誌「神経化学J第41巻第3号をお届け致します。本号は第45回日本神経
化学会(札幌)大会の抄録号です。今回はプログラム号並びに抄録号におけるプログラム

において、タイトル、発表者及び所属を含め、日時、会場等について和文とともに英文を

付けましたので、いずれの冊子体もやや厚くなりましたがご了承下さ~'0これは国際化を
目指す本学会の方針を受けて、海外からの参加者の便を考えて行いました。ご協力頂きま

した発表者の皆様に感謝致します。

今回の大会は、特別講演4題、招待講演4題、オープンシンポジウム1テーマ (6題)、一

般シンポジウム11テーマ (56題)、ミニシンポジウムが6テーマ、一般演題が229題と多彩

な内容であります。さらに今回は、御子柴理事長、宮本副理事長のご尽力と、国際神経化

学会の配慮を頂き、国際神経化学会シンポジウムも企画できましたことを、皆様とともに

喜びたいと存じます。

多数の皆様のご協力により本大会を盛会裡に開催したく、皆様のご来札を心よりお待ち

申しております。

野村靖幸(第45回日本神経化学会大会長)
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Dr Alfreda Stadlin 
Dept of Anatomy 
Chinese University of Hong Kong 
Shatin， NT 
Hong Kong 
Email: astadlinCa2cuhk.edu.hk 
Fax: 852-26035031 
Phone: 852-26096783 
ISN website: http:!.んvww.neurochem.org/
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TECRNOLOGY  

V細胞内タ刈クM ナUJm運搬の慨に日面白司|

Ca十+
NT's/Hormone 
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虚血性状態のラット海馬の染色像(由)

(Provided 坤町 BingrenHu， Miami University 
School of Medicine， Florida.) 

組 P羽優主瞳翠毒璽章一

.Cleaved Protein、PhosphateProteinを特異的に検出・WesternBlot法以外に一部組織/細胞染色・免疫沈殿にも適用
| 第一化学薬品株式会社はバイオ関連総合情報サイ!河町竺?クノ口ジザヤパン広参加山いまホ I 
圃瞳入販売元

関 第一化学栗晶株式会祉
、v'" 本社 干103.0027東京都中央区日本構3.13.5TEL.03(3272)0671((骨

[お問い合わせ先]

試薬統括部・干 103.0004東京都中央区東日本橋2.8.3
TEL03(5820)9408側/FAX.03(5820)9409

<URL>http://www.shiyaku~dajichi.jp/daiichi-p/ 

圃製造元

Cell Signaling Technology， Inc. 
Bever砂， MA0195USA 

<URl>http://www.cellsignal.com 



抗血小欄 |薬価基準収載|

寝!のパナJbEJZJ詰粕10%
.乃若"'ÃP'i~' Panaldine@ (一般名:

実効能・効果、用法・用量、禁忌および使用上の

注意等につきましては、製品添付文書をご参

照ください。

tJ o $. ;.声ぐ 8~ さ 50

固E 堅埜盤主
怒号機溶恕議議機織言語鍛話器:諜犠線機

資料請求先
東京都中央区白本橋三丁目14番 10号

ホームベーシi'yドレス
http://www.daiichipharm.co.jp/ 



マーチン神経解剖学一解説と図譜-
慶慮義塾大学名誉教授嶋井和世

監訳
岐阜大学名誉教授出浦溢之

85判 500頁 12，000円

1 )すべての事項を満遍なく取り上げて記述するのではなく，標題を感覚系，運動系および辺縁系に絞り，

新しい知見を交えて機能解剖的記載を行っている.

2 )各章の目次を単なる解剖学的名称、の羅列ではなく，記載内容の要点がわかるように記述し，読者に

それぞれの章の到達目標を明らかにしている.

3 )付録の図譜，特に付録Hにおいて，中枢神経系の前頭断，矢状断および水平断切片の髄鞘染色写真
とこれを基にした脳内構造の名称を見聞き頁に配置して，実物の認識を容易にさせている.

l ヌT神経解剖学〔第4版〕
慶慮義塾大学名誉教授嶋井和世

監訳
岐阜大学名誉教授出浦滋之

85判 520頁 12，000円

l三重Iロビンス-基礎病理学閑閑|
東京大学名誉教授森 E 

監訳
東京医科歯科大学難治疾患研究所教授 桶田 理喜

京都大学名誉教授山科部男監修

京都大学大学院薬学研究科教授川寄敏祐 編集

85判 900頁 17，000円

〔上)880頁
85判各8，800円
〔下)860頁

7年ぶりの改訂.この間，驚くほどの進展を遂げた生化学・分子生物学およびその周辺領域について，

基礎から応用まで，歴史的業績から最先端の研究成果までバランスよく紹介.

伊ィフサイエンス略語辞典|
ライフサイエンス略語辞典編集委員会編 A5判 400頁 4，800円

I2 ドーか図説医学大辞典〔第~:]版I
86判 3，700頁 15，000円



Single Channel(TC-342B) Dual Channel(TC-344B) Solution in-line Heater(SH-27B) 

HARVARD 
APPARATUS  

日本輸入総代理屈

ハーバードアパレイタス ジャパン

http・//www.ha-j.com E-mail:info@ha-j.com 

販売代理庖

株式会社フィジオテック
干101-0032東京都千代田区岩本町1丁目 6番3号

秀和第三岩本町ビlレ4F

TEL 03-3864-2781 FAX 03-3864-2787 
E-ma i 1: sales@physio-teoh.oo.jp 



毒性 WorldPreds;on InstruIIJents 
• Oavid Kopf/WPIの脳定位固定装置

Model 500962 (小動物用) Model 501409 (猫/猿用)

臨盟 WPI-Japanは米国 OavidKopf社の正規日本代理j吉です。

圃 WPIの精密手術器具
14100 

一旧制問品… 
Tweezer，Dumont #5 Dumonstar，non-magnetic，non-

corrosive，l1cm，O.10xO.04mm tips 

llcm，45
0 
，O.05xO.Olmm tips 

Tweezer，Dumont #5 Medical Biology， llcm， Curved， 

O.02xO.06mm Mod tips 

Adson Forceps， 12cm， T.C.， serrated 

500217 

Iris cissors， curved， llcm， T.C. 

/ 

Vannas Scissors， 

8cm long， 45
0 

angled to side， 5mm blades， O.lmm tips 

Noyes Scissors， 

12cm long， straight 15mm blades， sharp/sharp points 

、~

~上記以外にも多種多様の手術器具を取り揃えておりますので、詳細につきましてはお気軽にお問い合わせ下さい

鵠俗rldP，司edsionInstruments 
c1査v..;;io-:]'ech) 米国WPI社総代理庖

株式会社プイジ〆オテyク

干101-0032東京都千代田区岩本町1-6-3

TEL 03-3864-2781 

FAX 03-3864-2787 

e-meil sales@physio-tech目COJP



BIOMOl 

とAZZ賀OFE222paucOLoarcs

~ Benzod;azep;nes 
Ethyl s -Carboline -3 -Carboxylate ( s -CCE ) 

商品コード:8-102 

3 -Hydroxymethyl -β-Carboline 
商品コード:8-103 

~ Cannab;no;ds 
Anandamide (18: 2， n回 6) 

商品コード:FA-026 

Anandamide (20: 3， n・6) 

商品コード:FA-019 

~ Cho!;nerg;cs 
4同 DAMP 商品コード:C-104 

Hydroxytacrine Maleate 

~ Dopam;nerg;cs 
AJ -76・HCI
Mesoridazine Besylate 

{J H;stam;nerg;cs 

商品コード:C-106 

商品コード:0-101 

商品コード:NS-531 

HTMT Dimaleate 商品コード:NH-103 

R(ー)ー α-Methylhistamine・2HBr
商品コード:NH-104 

{J Neuroαd;ve Am;no Acids 

" Serotonerg;cs 
AMI-193 

Fluperlapine 

商品コード:NS目104

商品コード:NS-109 

AP4 

Gabaculine 

商品コード:EA-101 

商品コード:EA-135 

{J Substance P / Neurok;n;n 

※この他にも多数取り扱っておりますので，下記宛にお問い合わせ下さい。

Substance P 

Neurokinin A 

フナコシのライフサイエンス研究用試薬と機器
日本総代理庖

童子コォコ;.，株式会社
〒113-0033 東京都文京区本郷2丁目 9番7号

http://www.funakoshi.co.jp / e-mail: info@funakoshi.co.jp 

商品コード:P-501 

商品コード:P-505 

試薬に関して:Tel. 03-5684-1620 Fax 03・5684-1775 ト mail:reagent@funakoshi.co・lP
機器に関して:Tel. 03-5684-1619 Fax 03・5684-5643 e-mail: kiki@funakoshi.co.jp 



Oriental Yeast CO.， Ltd. 

-効能・効果、用法・用量及び禁忌を含む使用上の

注意等については添付文書をご参照ください。

• フp--('ザ

エーザイ株式会社
東京都文京区小石川4-6-10

ファイザー製薬株式会社
東京都新宿区西新宿2-1-1

資料請求先.エーザイ株式会社医薬事業部アリセプ卜部
ファイザー製薬椋式会社マーケティングサービス部

AC0109-1 2001年9月作成

オリエンタル酵母工業(棒:}LAセンターにお任せください!

Tgマウス作製、 SPF化、旺保存、系統確立、系統維持、

繁殖・供給も承ります→http://www.Oyc.cojp/fbi/la.htm

KOマウス作 ます→ http://www.lexgen.nejp

著書膚9J:J".髄鶴工黛鯨語会話 バイオ事業部LAセンター
〒410-2402静岡県田方郡修善寺町大野 1868-23
TEL: 0558-72-9090 / FAX: 0558-7ト5977 E-mail: m-kitoh@oycニ盟主 Internet: http://www.oyc.cojp 



デバケコ
テ~fケこi錠
デ~fケジ錠 100
テバケジR錠100
テバケジR錠200
テバケジ細粒200
テ~fケジ細粒400
デバケジシロップ

【禁忌(次の患者には投与しないこと)]
])重篤な肝障害のある患者[肝障害が強くあらわれ致
死的になるおそれがある。]
2)本剤投与中はカルパペネム系抗生物質(パニベネム・
ベタミプ口ン、メ口ペネム、イミペネム・シラスタチン)
左併用しないこと。

【原則禁忌(次の患者には投与しない乙とを原則とする
が、特に必要とする場合には慎重に投与すること)]
妊婦又は妊娠している可能性のある婦人

[使用上の注意1
1.慎重投与(次の患者には慎重に投与すること)

])肝機能障害又はその既往歴のある患者[肝機能障害が

強くあらわれるおそれがある。]

2)薬物過敏症の既往歴のある患者

*f効能・効果」、「用法・用量」、その他の「使用上
の注意」は製品添付文書をご参照ください。

ー"梨浩発事元 [菅料請求先1・~:..::.・器足百四ん l"什嗣羽田

.-.協和発酵工業株式会社
KYOWA 東京都千代田区大手町[-6-[

99.7 

-効能・効果、用法・用量、禁忌・

原則禁患を含む使用上のj主意等

は添付文書をご覧下さい。

1111]"':; 
指定医薬品・ー腕/プラパスタチンナトリウム彊轟壁璽E

.. 、製造販売元(資料請求先)
b 三共株式会社
SANKYO〒103剖2G東京都中央区日本橋本町3-5-1

02.2 



操病・操状態治療剤

護霊長距)リーマ.x溜g
LIMAS@炭酸リ品量盟
注)注意ー医師等の処方せん・指示により使用すること

ぷ語気大正製薬株式会社
資料請求先匂P:lZ-間35?255官官-24田

I禁忌(次の患者には投与しないととl]
lTんかん等の脳波異常のある患者[脳波異常を増
悪させるととがある。]
2重篤な心疾患のある患者比疾患を増悪し、重篤
な心機能障害を引き起こすおそれ力ある。]
3.リチウムの体内貯留を起こしやすい状態にある患
者[リチウムの毒性を増強するおそれがある。]
(l)腎障害のある患者
α)衰弱又は脱水状態にある患者
(3)発熱、発汗又は干痢を伴う疾患のある患者
(4)食塩制限患者
4妊婦又は妊娠している可能生のある婦人[添付文
書「妊婦、産婦、授乳婦等への投与jの項参照]

[効能・効果]
操病および繰うつ病の際状態
[用法・用量]
炭酸リチウムとして、成人では通常 1 日 400~600mgよ

り開始し、 1 日 2~3回に分割経口投与する。以後3日ない
し1週間毎l乙1日通常1200mgまでの冶療量に漸増する。
改善がみ5れたなら[<f':症状を観察しながら維持量1日
通常200~800mgの1~3回分割経口投与に漸減する。
なお、年齢、症状により適宜増減する。

l用法・用量に関連する使用上の注意 : 
l 週量投与による中毒を起とすととがあるので、投 1
1与初期文は用量を填量したときには 1週1ないし l
i 2回、維持量の投与中には1月1回程度、早朝服薬 1
1前の血清リチウム濃度を測定しながら使用すること。 1
1 (1)血清リチウム濃度が 1.5mEq/しを越えたときはl
; 臨床症状の観察を十分に行い、必要に応じて減 1
l 量又は休薬等の処置を行うこと。 1

1 (2)血清リチウム濃度が2.0mEq/しを越えたときは;
i 週量投与による中毒を起こすことがあるので、 l 

l 減量又は休薬すること。 1

- ーーーーーーーーーーーー 」

※その他詳細は、製品添付文書をご参照ください。

LI09B52B 1999.09 

JL出Vヲス錠25・50
(マレイン酸フルボキサミン錠) 指定医薬品・要指示医薬品出

LUYOX@Tab胞
注)注意ー医師等の処方せん・指示により使用すること

*効能・効果、用法・用量、禁患を醤柑海上の注韓国吉野712図説笠懸j持???土
につきましては、製品添付文書をご参照下さい。 資料請時間開工業問医薬事業部 作成年月2棚年3月

B52 
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空17竺ァ11;錠ぞ?盟
※〈効能又は効果><用法及び用量><使用上の注意〉等α詳細については、製品
添付文書をと参照ください。

ウェルファイド株式会社と三菱車京製薬株式会社I~.
2口口1年10月1日をもって古併し、
三菱ワl:J~コターマ棉武舎祉と紅りました。
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に立つ日本の泰 司
理数系学会教育問題連絡会編/代表世話人浪川幸彦/四六判/170頁/定価 (1，600円+税)

い|総合的な学習の時間と科学教育 同|教育にもっと投資を
竺 日本総合学習学会会長上野健爾二二 日本学術会議会員/日本動物学会会長塁 元紀
恒|学力とは何か一日本の子ども¢学力と学E肪の問題煮を突く いq 学力低下の歯止め策一教える中身か，考え方か一
竺± 日本教育方法学会代表理事柴田義松 日本化学会副会長伊藤 卓

問産業人として理科教育に望むもの 日低下する大学生の物理学力一中高の理科教育充実をー
竺 元日本化学会会長化学教育協議会議長舘 糾 日本学術会議物理学研究連絡委員会
同科学記者からみた日本社ムと自然科学教育 物理教育委員会幹事 兵頭俊夫
己 日本経済欄ふ学技術部長高木靭生回教科書作りと学習指導要領を切り離すべきだ
同「ゆとりJの中でいかに科学教育の水準研っか? 同 東京大学大学院総合文化研究科松田良

H司日本の科学リテラシー文部科学省大臣官房審議官寺脇 研じぷ』
名古屋大学大学院多元数理科学専攻浪川幸彦

同|“理科離れ・数学離れ"が何故起きるのか
二二 日本総合学習学会会長上野健爾資料L教育問題シンポジウムプログラム
げ Irゆとり教育」より「考える教育jを 2.新教育課程に対する数学物理化学系諸学会の見解
二二 日本物理学会理事(物理教育委員長) 波田野彰 3.理数系学会教育問題連絡会活動概略
同|文部省の「科学jと「技術jについての考え方に対する疑問 4盆理数系学会教育問題連絡会所属学会一覧
一一 日本化学会化学教育協議会副議長細矢治夫

学特会針セU切ンタ←一関棚西 ;言罫山主訳叩出!叩前♂諮111却廿官官駅れ恥;ムぷ8ムぷ元
(日本学会事務センタ-大阪-ιEイ引刊叩『打ma羽rmIBl仰~山l巾b凶[[w加ca州s匂J.OαLJP 振替大阪 O∞Oω9但悶2剖O一→1一--目1 



[ 靴窒素分析システム Ig{(e]WJ 
濃体クロマトタラフとグリース認欝去のドッキング-ENO-2∞シリーズ

生体試料の測定に最適です

NO  Analyzer 
N02-N03-の測定から極めて測定が難しい
生体内仰の動態を知ることができます

.0.1ピコモルの他に例を見ない高感度

.N01-N03ーをカラムで分離するから高精度
・安定性と再現性が抜群の実績ある測定法
圃簡単操作で高稼動率

・移動相・反応液の空運転防止機能付

ニトロチロシンの測定についても知見があります

マイクロダイアリシス分析システム I g{(e) tll 
超高感度・高安定型微量生体試料分析システム E 

......HTEC..500 
生体肉神握信遺萌賓の高感鹿分析で有周なデータを担保する300シリーズ

HTEC-500型はさらに安定性・感鹿が.tがりました

生体内神経活動をリアルタイムで観察することは、神経科学的

研究を行う上で極めて大きな目標の一つです。
エイコムは今以上の高感度分析には一体化が必要だと考え

HIEC-500 !J!!~7ð成L亥l--;e
送液ポンプ、デガッサ、恒温槽、電気化学検出器を一体化し、

マイクロダイアリシス分析計、モノアミン分析計、エゼリン

フリーアセチルコリン分析計など専用機的な高感度分析計とし

て限りなく目標に近づくことを目指します

安感度はドーパミン・セロトニンで 30fgを実現しています

女一体型になり設置スペースはB4紙程度と小さいです(本体)

食イナート仕様になり起動時の安定時間も短いです

女長期間停止後の再立ち上げも容易です

長 HTEC-SO。

マイクロダイアリシスサンプリングシステムと微量生体試料分析システムの
組合せにより実験動物のフリームーピングの状態で測定することができます

Eicom品_..d..ι

-陶土ヤコゐ
(本社一一I叫干…TEL (075) 622-21 12 FAX (075) 622-21 14 

東京営業所 TEL(03) 381 8-5223 FAX (03) 381 8-4540 

札幌営業所目 TEL(O1 1) 81 3-3268 FAX (0 1 1) 81 3-6001 

http://www.eicom.co.jp E-mail: eicom@po.sphere.ne.jp 
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