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Cell-associated targets of amyloid-beta
peptide (AB): the role of RAGE and
ABAD as cofactors for AB-induced cell
stress.

Shi Du Yan'!, Satoshi Ogawa?, Ann Marie Schmidt’,
and David Stern'.
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Medial School, Kanazawa, Japan.

Recent studies have emphasized a pathogenic role for
Ap in the pathogenesis of cellular dysfunction underly-
ing Alzheimer’s disease (AD). However, mechanisms
through which low concentrations of AB, relevant to
early stages of AD when cellular damage is likely to
be reversible, disturb cellular properties require further
study. We have identified two cellular cofactors for A
which interact with amyloidogenic peptide in the nano-
molar range and magnify AB-induced cell stress: the
signal transduction receptor RAGE (Receptor for
Advanced Glycation Endproducts), and the endoplas-
mic reticulum-associated enzyme ABAD (AB; binding
alcohol dehydrogenase). RAGE is a member of the
immunoglobulin superfamily of cell surface molecules
which engages ligands, such as Bsheet fibrils, via its
V-domain. Interaction of RAGE-bearing cells with Ap
fibrils has different outcomes, depending on the cell
type; for example, cultured neurons display evidence
of cell stress (NF-xB activation) followed by events
associated with programmed cell death (increased
caspase-3-like activity, DNA fragmentation) whereas
microglia become activated (nuclear translocation of
NF-xB and expression of cytokines). Double trans-
genic mice overexpressing a mutant form of human
APP (providing an Af-rich environment) and wild-
type RAGE, both under control of the PDGF B-chain
promoter displayed magnified cell stress (expression of
macrophage-colony stimulating factor, Interleukin 6,
NF-kB activation) which is likely to evolve into cyto-
toxicity (diminished synaptophysin and MAP2 immu-
noreactivity, increased activated caspase-3 antigen).
ABAD is a member of the short-chain dehydrogenase
reductase family with multiple substrates including
beta-hydroxybutyrate. In the absence of AR, ABAD is
a component of the host response to metabolic stress;
cells overexpressing ABAD incubated in medium in
which B-hydroxybutyrate is the principal energy source
display enhanced energy charge and survival. Simi-
larly, transgenic mice overexpressing ABAD in neu-
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rons display increased levels of ATP in the brain and a
smaller infarct volume following induction of transient
middle cerebral artery occlusion. However, in the pres-
ence of AP, the properties of ABAD are permuted and
it becomes a pathogenic factor augmenting amyloid
cytotoxicity. Cultured cells overexpressing ABAD and
APP display enhanced generation of reactive oxygen
species, and enter a pathway leading to programmed
cell death. Double transgenic mice overexpressing
mutant human APP and wild-type ABAD under con-
trol of the PDGF B-chain promoter show accelerated
expression of 4-hydroxynonenal epitopes and heme
oxygenase type 1 by 4 months of age. In addition, evi-
dence of cytotoxic result of such cell stress is sug-
gested by the decrease in synaptophysin and MAP2
immunoreactivity based on semiquantitative analysis
hippocampus and cerebral cortex, respectively. We
hypothesize that ABAD engages nascent Af in the
endoplasmic reticulum, and promotes Ap-induced
stress at the early times, ultimately magnifying cyto-
toxicity. Taken together, these data emphasize the
importance of further analyzing the contribution of
RAGE and ABAD to AB-induced cell stress with the
goal of determining whether antagonizing the interac-
tion of AP with these cellular targets will provide new
approaches to preventing cellular dysfunction in AD.
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under the Control of Ca?** and Reactive
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Calcineurin, the only protein phosphatase under the
control of calmodulin, is a major calmodulin-binding
protein in brain where it modulates a wide range of
cellular responses to Ca2+-mobilizing signals. The
calcium regulation of calcineurin is mediated by two
structurally similar but functionally distinct Ca*-regu-
lated proteins, calcineurin B and calmodulin. Cal-
cineurin B, tightly associated, with the catalytic
subunit, is required for activity. Binding of calmodu-
lin to calcineurin is accompanied by displacement of
an inhibitory domain, exposure of the catalytic center,
and more than 100-fold increase of the Vmax of the
enzyme. The cooperative, Ca’*-dependent activation
of calcineurin by calmodulin allows its rapid responses
to narrow Ca® transients. In crude extracts, cal-
cineurin is also subject to a time- and temperature-
dependent inactivation upon exposure to calmodulin.
The enzyme is protected against inactivation by the
presence of an autoinhibitory peptide and by superox-
ide dismutase but not by catalase. The inactivation is
readily reversed by treatment with ascorbate. Purified
calcineurin that contains 0.9 mol of iron and 0.8 mol
of zinc per mol of enzyme with an electron paramag-
netic resonance (EPR) spectrum, characteristic of an
Fe*/Zn® enzyme, is inactive. Activation to the high
specific activity of the crude enzyme requires treat-
ment with ascorbate, under anaerobic conditions, and
is accompanied by the disappearance of the character-
istic Fe*/Zn> EPR signal at g=4.3, indicating that one
mol of Fe?* at the active site is required for the protein
phosphatase activity of calcineurin. The displacement
of the autoinhibitory domain induced by Ca®/calmodu-
lin exposes Fe* in the catalytic center to oxidative
damage by the superoxide anion. In hippocampal neu-
rons the subsequent inactivation of calcineurin has
been implicated in the sustained phosphorylation of the
transcription factor, CREB, upon prolonged exposure
to Ca® [Bito et al. Cell 87: 1203-1214 (1996)]. Thus,
the involvement of the redox state of iron in the regu-
lation of calcineurin activity provides a mechanism to
couple Ca**-dependent protein phosphorylation to the
redox state of the cell.
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7X—% >V % (Parkinson’s disease, PD) iX R##& 1%
RYTLEHREOHRENERTH S, BHREH
F—,%3 ¥ (DAYRREFRH OB E CHIKEL BT LR
SR THRIZEDE DA PB4 L TRIET %5, PD DF
TR DA =2 — O Y OBRIRNWHKRES T T
HBEHF, IVTER TN YRPIEFTY CHRICHE
M B (Nagatsu, Adv Neurol 60, 165, 1993). PD O
HE B DA #MEE I, ERBEFICRERNT
(WRHELY) MMmb->TBIZ 5, BEEHRSEAEDA K
ZHEIC (1) B et A8 M B 1R Hereditary progressive
dystonia (HPD), DOPA responsive dystonia(AD-DRD,
) %) : tyrosine hydroxylase (TH) ® #i B¢ &
tetrahydrobiopterin @ & B B & GTP cyclohydrolase
IGCHI #1xT% % (Ichinose et al, Nature Genet 8, 236,
1994) ; (2) % %t k%14 8 1% DRD(AR-DRD) © TH #
{z¥2 5 (Ludecke et al, Human Genet 95, 123, 1995);
(3) ¥ R BARE M PD(AD-PD)  alpha-synuclein &
% F % £ (Polymeroupolos et al, Science 276, 2045,
1997) ; (&) ¥R BARFEBEEER I —F V=X A
(Juvenile parkinsonism, AR-JP) : Jii ) #& = ¥ &
parkin(Kitada et al, Nature 392, 605, 1998) T parkin &
Ft i& ubiquitin-protein ligase (Shimura et al, Nature
Genet, 25, 302, 2000) #°% % . AD-PD - AR-JP iZfli#&
MR FEAH B Z 5 HHPD/DRD 3B Z 5%\, PD 3
RIS AEKL BEMEIC. T2 PDEBYWETVORE
412 TNF-alpha % IL-1beta?s & @ proinflammatory
cytokines, TNF-alpha receptor R1, soluble Fas, bcl-2,
caspases 1 and 3 % & @ apoptosis BI#Z [ Hs8in L.
BDNF % NGF % & O #i# %2 NH ¥ (neurotrophins) 3*
# 4> ¥ % (Nagatsu et al, J Neural Transm, in press,
2000).60HDA-PD v + D#iZkic 513 % TNF-alpha
@ ¥ 1 immunophylin # & % FK506 THIE S h b
(Mogi et al, Neurosci Lett, in press, 2000)o =1 5 DAL
FUIPDIC BT 3 BER LM DA 3 apoptosis
THHEELERET 5. BETHEE ESHlHRD
DA =2—u > OBHIC L 2 HRRE - BETHEEL
PD OEHETH 5 (FAEBRE AR EM AR BEF 2B 72
HE (TN)OXEICES).
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FIZTEALHE LRV, HBFEARYNVEEOREGZ
I DRSPS L. RAEWIREICE C TR
HaYy v AF5—E#HET S, KB FARI VG
BRIy v X7 5 —YREEEAEITTRREE
HLIHEEOMBNAT SOy LN ERRN
CERS®S, T0L ) RAEAENERICESE, B
B F ATV 4 0B ERE EE T VTR EIER
PRT. W FAXRYVOERENHEEEZ, 7L
A2 —FHEHEL LToay v x5 9 —EHEHD
HABRIGEWDIDTH S, HEFARINVOBKRTD
AR, BEBIChEEOTLINS I —WREBE
FRRELTHRRTCERENAZHERABRICB
CEENS, BEICEWEREHZATHIERF A
NRINVOBBEIZID, TAYN, T—HEBZOHNEE
oBEICRA DY Y EBTREORBERTIECH
ELTWwWa IR bD LR EZLN
60
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SN FRy VI ENLFT
T4 7147 X

cHi i
FAR KA S

RAMF ABH L LT, BETOBBNREGEREN
A2y VTI— OBWPBERBEBUTETCYS. Th
SOHLVENIZIE, FrLwy £ TOEBRERICME,
AEB TR 2EWEMRERWT T L4414 T2~
T4 AOHLLRERPLETH L. 7 LAORER
ity PI— I BWRRONL TS 77T 142
AL, FEUV-REFEFZEILOETHEFHEEEIC
EonEkoks 2FHICME, ¥/ 2 ETORIE
FOMNERHRPE UBREEHOBETHEEROLEY
HMETHBLZY, BETFRY v 2HORE Y —
UHhLBRERHMEA Y VU — 2 RETAFEL LM
DEELSTETWA.

BADHRECTH, BRIV ABROF—-F =2
WBE, TO7— 7 BT FEoEREsEE
ELTWwS, B, 405 TFoRY HEEE % h
L& LIHROERFERT— ¥y R— X TR, &
FTHHEERARRIGD AT 24 57— X—24{bT
5 EDEEHIZEHL, KEGG (KyotoEncyclopedia
of Genes and Genomes) 72 ¥V = 7 b %M b LIiFi.
KEGG TIXBEFOF— I X—2 L L HITRIG/SA
T cFHESZT A DT R—AFHEELTE
L B, CRICDNARA 2707 LA KBRS
O7 7 A NVRBEER2NATY) y FRIZXD 9 V328
BMHEEROTF -y R—2AEHEAL, RIB/SAT A
bELMKLLEIATDR Yy VT -7 2B - BT 5
DDV AT AEHELTWA.

BETH, KEGG DF—~F X=X &Hh.LICHF4 v b
T=DF—=FR—RAEFNEHOHHRFEIZOV
THA L7z,
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EABREEFROBRNER E N1 A1
CITFRTA T X

CREE R
SRKEN ABFERTR IR F e AR T 7057 B

LN ADRS T Y=V ARRBENRD LS
VBRI T EIKRA P Y =2 2V RAOBRTH 5,
WREN L EBEF VAR CREOEARIHE D
IREFJACERENTVWS [B&E] OLAEHS
PlcEh, £F&Ho TERE] 2R ergHEE
BEELZ->TVE, FORIERDAD LT 7u—F&
L T Expression profiling i~ & % &= FRBHEA » b
V-7 OBIEBATERBINRTVWSO0, BHEM
MEEHOZHEHENIZ I 2EA” R Y VT —2 0%
HTHb, AL, MFRET ) 257 — FF 5 6000
@ ORF # M $iz. THELEERTOHMAAGHLETOHEL
ERE2NA 7Yy FYAFARBEWTRIET A7
Yz 7 & #ED TR (Ito et al., Proc Natl Acad Sci
USA 97, 1143-1147, 2000)s BRI Z @ [#NS- 0 R 7
UYxs MIFOF— FIHEEZIZITRT L, 3000 M3
U EDOHEAREREECHARKOF— 5 £y b
BONBRBLER>TWA, FITHIEE, HiidN
LA T2F4 9 7 AOHREEERFATIDF—
RPN EMOMEER T — 5 e L-EBERH
MEERFT— s N—ADOBEIIMHHAA TS, Zh
SNF— DTS RIERAORLEB->TWHOIF TSI
NAFAL VT HRTFA VI ATHD, BLFBE. 1)
il % DKEANER O AW FNFED S L S 0% B,
2) MEFHBROEE I B A Y FT—-20h
W, 3) TFAL Y XIFEF—T7YZ2B#TE] £
I3 OB CHLRYTAERBYEHEARL VO
RAE, 2 ZHEIZWLOPORAEFBD TS, K
VURIYATIHINGOBIREBAL LS, ¥/
LABREBRITICBIBINAF A V72T 497 ADEK
HEEZ TRV,
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AEVWEAB%E21-K¥3k6 MRS
cDNA DI IERYEEAT

CHl  REE B BT BT, M WK
3 SDNABTFEATE B FHI%EE

MRRORE, BoOBERHRERIZ TRELEQRE]
PEEZRAL I LTRABHSLALATVS, 2§
S DNABFRT T, [R&EL2&AE] IEAL, Th
LbEI—F35¢ MEHEDOES cDNA By 0GR
BT EITo TV b, HLid, WRENICEY cDNA BT
By Eici Witk 7 FTu—FCIRAEVHT o &
BTCERPoL I LBETOEEZWULIITEE
LEREBRLT E220kadbHERNOREY
EDTVE, 1 2HDO7 7o —Fi%, B cDNA # &
EBIRTEERNZHEARZEL TV ETH S,
B 1500 B O BB IR FOBRFIREL TG R E
LT (FHRAH 5kbp TH B DT, 7.5Mbp ##BZ 5.).
AT — 5 —R—2BEShTVwH4kbp L koL
I cDNA BESIOPEEL A4 OFRE LD D THD
LHNTWh, BET T OLNERL T LHAE D)
REVEQEOTM S h 2Bk, MBMAEAR
T F VARERSEE, MBS Ty e BEW
M BEREERNEICSRTE S, 2) HEROKSD:
OIHFEFHAL L TRl us, A vy
EHEB BT M TE L, 3) BHERH TR
THELEFERT—-D%w [KELREHYE] S HR
Dol OTTu—FL LT, BEDEF—T7 %
BUHREAEY 2 F YA BET 2 REMICESRT
BLDIEF—T7 oy TEERRB L. TOFEIC
L DMBBERZERE ) F Y FEA LR EoMBND
HHOEMEMERICE(EST5LE X 50T EGF
BEF—72BEABEOZ L FIBBEICLT.9MEON
BRBEFEHELL. 2099 1 ©oTH 5 MEGFI i1,
2BDEGF BEF — 7753 Cid% 34D H FAY
VEF -7 oM 480kDa DE K GBERETH Y.
% @ mRNA /Mo FR M cRHRREICEET 5,
MEGF1 ZEHE L, /MROSF TR T CEHTHREOEZEL
BREFLMORID) EXTHMBENAFX A 282 &1
L. T RT3 2o e dE L OB,
COEHABEZHIC. REVERHESHEOBE R
BIL T3S % L MIRICH 9 S DNA BT%EHT @ cDNA
Tauyzs VORKOKFEEEBAT S,
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From Genes to Dynamic Molecular Net-
works

°Roland Somogyi, Alan Ableson, Max Kotlyar, Steve
Misener, Hai Pham, Evan Steeg
Molecular Mining Corporation

In-depth understanding of molecular networks
promises much needed insight into complex diseases,
novel drug targets, and integration of diagnostics with
treatments for individualized therapies. Recent
progress in molecular biology, measurement technolo-
gies and computational performance is making it pos-
sible to systematically investigate these regulatory
networks. On the one hand, high-throughput methods
are providing us with global gene activity profiles
characterizing the output of genetic networks. On the
other hand, the challenge now lies in applying
advanced data mining and modeling methods for dis-
covering novel functional connections between genes
and their integration into pathways and networks.
While clustering co-expression profiles may aid in the
exploration of shared regulatory inputs and functional
pathways, we must take the next step of identifying
direct causal relationships, i.e. who is regulating whom
and how. There are several approaches to this problem
of network reverse engineering, ranging from discrete,
to continuous linear and non-linear models. Opportuni-
ties are now arising for taking a major leap forward in
data mining for the discovery of highly valuable pre-
dictive relationships, in silico exploration of global
behavior in network models, and systematic experi-
mental design to provide the biological facts for net-
work inference.
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ATP SERAORREIEREEE @ 4 — /1 —
Ex1—

°E MF
B 37 BR3¢ i B i i A B 2

ATPZBEHREIA T VF ¥ A VAR P2X B L GEA
BRP2Y BICORESMBRICO IR 0§ 5 2 L5
S5RTVAE. BRI > THRAIKBWTED X ) ik
BEEHS TV EPIREBICHLP LY O2H D, B
WWATP A, 3270279 7BVTIREBEMOA S =X A
LR L D2 EREREZ AL T MAPK iHHH, 5 v
TN TRY A A VIR EOER R AR SR
FIERIT I L, EBEMERTILRLINER & B
MWARED & OBERBREERAERT I ERENHS
P olz, TRHIEY T ABBRBOBERE - 4
FHLEEDSOMMBIC ATP SEEIEL BS T 5
BEARRLTEY, SHOMROERIS NS, Z
ST SHOY VURIIATIE., ThOOWMERE—
HMTHREEDOLNRTWLIH A EBW/EAL, AV Ry
TADBEICRoLTREKEWLEL,. #h bl
TRfEERENR D ELEAAOMEDOEHKE T &
O, VURIIAZBNENLEBROTEHEE V- £
IRL, YURIVILADTERETHBN LD
DF—N—Va1—-%15,
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A7 FICBIBATPERES 7Y
CITWRETrEZX X

cAM Ei ek ¥ &8 BT RE ET.AHH
FA, FR #—
B - A > & — R SEET AR e

MRS B X7 ATP 2SR RICB VT, M
BHRorz o, ) THEOBERGE ITV)
L LN, BERALPIENDOODH. BAORER
EBWTEHELRAZEHS>TWLZ LML TWS
IZ7uXYTRBVWCH. RRLVETY—0RBLED
ICATPIC L BV oDl AIO N TS, 4D
IRITITATPEI 20 ) TIZBWT TSI RA3 ) —
rroRMEREL. ZOHRRPIX, VET Y — R4
LTWOHERELTE A,

3707 7iERA HERESLHBOBEISEL
TEMIERI zsuryyrehy), 2oMELZEEE
B EDHMORTWEY, ZOBOMHOREL LT,
BAORERBERMADI 207 ) 7 OEEIRHS
htTwa, 45, Frizcoiror) 7okiths
FETHHERFELTATPIZEAL, #0%E%2 5 v b
MRBEIZu 7Y T EHOTRE L,

MRESHRINE N/ ATPR ADP R I 2707y 7
BTy 7 VEEREREL, BETrEsF T A%
BETAZENHOPEL . ATPR ADPIZE 5
S 7 NVERIZ. BiBAOI VT A EBRFELTHH
EINT, XK OPORVETI =N TET V¥
T b & LTHS NS suramin R PPADS {2 & % Rt
HIZL - CTHHEIRE o2, GREHREEORMMR
BIZE o TR s, LEDZ 5, ATP
2 ADPIZ kB3I arZy7nTy 7 VEBKICE Gilo
EB/BOPY L7y —OBGSRE S, T,
HBEHNOY 7 FMEEFTFLE LT, Iy 7 VEERSM
JaoBEBICHS A LBAMON TV L EEHR G BY
Td 5 Rac DIFMALE ., MBRREROLE TVT Y vk
KXo TR EZAATPRADPIRIZ 0y ) 7
BT Rac DGR RET A EFH L, L ol
Gilo BEE O P2Y L7 % —H 5 Rac DIFEMRALICE S
YTFIVRZICHE L TRBEERANTH S,
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ATPICEA 3707 1) 7H 50 TNF-o
R

% MR A BA L BT, MhE R
KRR FEEREEEFRENRITR

37077 RIGERCRBMEICER LI E 4 0¥
A HLVEEEARBT S, 2095 5. TNF-o it
pREEEE D LREEAGRELS R TEELI,
VIF et M7 R AEFET B, N,
TNF-ouid NF-xB OIEPAL & A+ L CRbAREMEH b 738
T 5o TNDE D% TNF-a DR L AEBMNREIIBES
HIHB S oD H 50, EAMBAY SO TNF-o #E8E
OHWHBBICOVTIIEEAEASN TV v, ATP
B AnF—fe UCHRICHRERT LIREERIC
MIBED»GRET 5, $70, REEREFIIIHES
HHREICHME SN D, Mlast Bl Shiz ATP idE
BIHFETHI 207 7RED ATP ZAERIEET
5,370 7R AE L GEHERER P2Y,
EAF Y F v R VHER P2X, O ATP ZRKDIFAEH
BLPICEhTwSE, 22 CHRERZIZETYTHS
@ TNF-o BT 5 ATP O R EMET L. ATP ¢
TNF-o #MREEH 2O L2 HRR L0 THET
5o

3707075y MRIARKRE D ARE#EL
3707 TICATP 2 {Ef 8¢ 5 L % = TNF-o #
HENGIERI SN, ZhETIT, ATPIRLPSICL S
priming # £ 7237070 755 IL-1p i & &k ¥
BILEWPRINTVE, ENIZH L ATP I X 5 TNF-¢
HERE T priming % % & 43 ATP B¢ TNF-o O
FFEE. EHEEB L HRNA~ORMEEISRE
L7z TNF-o EBIZHBE (1 mM) @ ATPIZX b 3]
ERIIh, RBREM HFETTRI L. 2hbid
ATPEIZ E D IEHAL S h s P2X, RO E % ¥
BLNLBbi, $5I1T P2X, HREYT T=2 M Th
52" -,3" -O-(4-benzoylbenzoyl)-adenosine 5° -
triphosphate iZ & - T3 TNF-a lEBiA5] X Z S hiz,
P2X, 3% 900Da T THOH T % @8 & ¥ 5 pore & I
$ %55 pore o & TNF-o EBEICIXHBIZZD O R
w2720 72 ATP |2 X % TNF-o. 82 MEK BHE 3%
(U-0126) BX U p38 AEIE (SB203580) ik by BE
SN2 PKCHERIZ L 28 ZED Shle b - 72,
#oT. ATPIZE B P2 (B€6 < P2X,) ZAKRENE
1bid ERK 3 & UF p38MAPK {1k % 4 L T TNF-o i
WEEBIERITIL, IZoM A — FIZIRPKC IR
BELsvidmshi, 2ol P2 25654 L
e BDOY T FNOREN DT L HETHET %o
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ATP ZEREDORALEIPEEE L Ca? BRE

AR B, L WFE
B - S

ATP, FHREAKE -7 T OER L BT 28
MR EHREEDEE LTER 24D Tw5,. BEY
R FAEMBTIE, glutamate DHBREIC L 5HS
i 7 Ca® oscillation X U & BHSEHE I N 5 2T,
CHIZATPRIBUC L VIS NE. 2D ATPIC X 280
HWIER L, glutamate FIAERKICHAET 5 P2Y BISH
hEAL, N- b LI P/IQ-BEBMKEEI VYT A
F ¥ RANHFHR SN, glutamate AR SR B2 L
ICERAL T, —~HERRERE7 A P ad A T
13, ATP R X b, P2Y RIS A% 4L 72, inositol-
1,4,5-trisphosphate BEAEIZ & 5 Ca2+ 8K UFF RTHE
CBRERE Ca AR OELE 2T 5 /MMA Ca>
BE ([Ca¥j) LAM¥ZdoSnl. 7AMu$A bh
S5ATP B EINAZ EFHE SN TS, Hidl
72 [Ca*]i LRIE, BRABES527-7A 2o ME
AWOMMTHBRSh, TR ATPERECHEL L.
#oT, BRRIBICL Y ATP PSR, ZoNEE
ATPIZL o THT X FuH A DM [Ca®*HELH
BRENBZIEVPBELN Lo/, BRI X DK
M ATPIC X Y ER X172 [Ca?i £, Ca?
wave &0 TAL < &3 250 pm BN - HIBIC F TFH)
ELZ. fERT ) TSI T 2EMBET, 7
A2 b A MCBBABES 2L, TAPOHA L
Bz Ca* wave ML TiTo 72, T @ Ca® wave &F
FEMRICEE LR, fEMRTBEIh T
Ca* oscillation ¥l s h7z. 2% h, 7A by A
b2 S E S Ao R ATP &%, ARIGEIZHM L /-
DTH5bH. ZhoDOMRIIX, ATP #%insitu Tb, M
AR, 7)) 7B X & I - 7 ) 7RI B O
WEETHIEELZBEBENFCHHLI L EWRRT
25DTH5A.
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ATP SEHOREM (-3 3B HEER

Hl AZ
MR RFERFERE— 3

HEARILEICN T 5 ATP O R FARL 2D, WV
Ty MEBYRICBWCEBEK 2 BLHE L ENARE
B SEAEM (PS) & L7z, ATP IXBREERER
(0.1 uM-1 mM). 22 %1 PS MEIFEH %58 L7z (100
uM Bl ECReM % )o = O ATP/EHITRING GABAA
SRAERER., ¥ o0 RS Rz, /20 ATP
EHED LM EH®P /KT T= X b (ab-
methyleneATP>2-methylthioATP>>>UTP = b,g-
methyleneATP) T3 3% 51, a,b-methyleneATP O
HIEP2ZBRK7 v T=X }TH5HXF 3 V. PPADS
TR sz, BEBEEIC S 5 ATP ORRE#H
57z, 20 FROMEEF - SV 3 — Z0HEHE O PS B
FEEPIz.a v b o - VB CIHALER | R TRHEM
D 30% L% PS ZEHEL ool L, ATP 5
BT 80% T THME L 72. ADP. AMP T% PS 48
MHEDHHNRH, ATP L ) b FOERIIEEL. 77/
IOV EER Lo, BRI,
ATP 28 P2X %584 % 4 L7: GABA H#mE2 #Mm¥
HILiIYBEMMELBERTA. JEERRLT
Who
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ATP SREIC & 2HER Y F 7 XzEOH]
18

chEE BK
HRBEARRAY - K - RH2

BRI - EERE 2 L DR RIRE T 2BV 2 Misst ATP
BEOEHL. RBEEDTF/ e bic, BB
RIET 5 M0 - RPN EMEEEL Co M)
Ry VT ZICEEREERIZLT. ST RTR-
A EL 0 &RYT, ERTHoMEKIIE. 77/
SV T UYAR—FT—, A RBEKY T BITY

v AT, P2X,, P2X, B I U P2X, REHKD
mRNA, P2X, 8 LU P2X, &F@FY 71 = b, b
iz, ATP %%UﬁyFFA%ﬁ# FEICREHAL
TEY, MENTY v R AF A5 =& LR
BHESACBTHLRERAZ AL LTHwS ETFHE
hz, Frid. ATP ZEGRIVBEBNORERS &
RS F S AREEZHBT A L W RFEL LT,
25 4 AEAC, MRIIRENEE =2 -0 v ORE
Py F S ABERB L KRBH DR = 2 —0 v O
WY FIARBRE Sy F 7 5 TETEREL. ATP
O SERERILOBBERIELTE /2, £
OFEE, (D ADF A CHE, (2) MEY tonus #FF, B
T, Q)RS E~ONNIBROZME, YT A
MBCREHTZERENELRL 7Y Y SREEEIER
BIcHEL TV AEEZRVWH LA, 2R s OHlE
B ATP ST F /Y v~OTAF 3 v 2 hERR, ¥
F 7 AH P2X SHRERLIC X A BRI VY I VB
Bl o s ELsTRBFESLTwA, I
50 P2X SHRAERICE BHHEBRN > F 7 AEEOHH
25, IR Y ViEEo ERERE LA
HEAEEBBORELGE Y O E BT EELHRER
el <h IOV TIN5,
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BEZ - EBIX ML XICEYEEIWDY
B1EXF o HKEQASUPOI7O-Z2F
R UKSRERR MR

OBV N0 R LR BT, ®L EW23
nmosges

'BIRRFERFRE PR AETES (HR2E3) #E,
PRBKE - Bt - K - $REETB 3%, *CREST, JST

PREAERBEMAREOS 5, 72 b4 MidEDT
Eics <, BEMBEOMBBE. 5w gl
B’RDboTWREEZLND, TR MIH A bOK
BREAPLANORELRBAT LD, EFY b7
A a4 b &V differential display % 47 V>, {£®
FEAPMVRAKTHEES AT RV F U BER
SUP(Stress-associated Ubiquitin-like Protein) % 7 17 —
=Y L7 SUPIE. 391 T2V E» S 5BHTC.N
KRMIZLEFF UM AL 2%, RRCEKBL DT,
BOKHFIR LA LT/, SUP ORBLUIL. EEBZUS
TH, WbWA/AKEAER L RHBWIZBEIE TNV
BV THFEIN . BEFNRTEZRRE DS,
SUPEA FLATOMBIZBWTEICINV VEBRD
AREICREL TS EE 2 bR/, deletion mutant
ERWLBN S, SUPIRBEEHTH L O L AR S
n, Fi, FOLYFF U AL ViE, SUP OEE
BIZHSLTWD I EIRBENZ, 7794 VR
% BT, SUP @ anti-sense cDNA % Hela {1 2
BEETAMOY A MCEBATSLE, ERETRUE
BEFEHMELIZBIT 5 VEGF 5 Wi IL-6 DMK
wizpish, 72, REMOKEEZER L RICH L.
TAMEY S FOEFRIETFLL, Chdoz i
D, SUPIE, INVIVEBRU/NMNIKEICRET 5H
AYFFUBEAT, HED D CIIHERICA L
TRBI2EAFWIEDY, APV XEEACEES
BEFH > T LHEIRE SN,
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528

/MEFEEEDOHIFIC & 5 MR MRSE
QF:IIL |

SRS RN R AL IO ELER HRES
/O FS5 W FE M FS EL ERS
"KIRKERFIRE AT R R R, R R
PRFEHPIH, H LR & ~ ¥ —HEE, *HSP
BEFEHT, SERK L E =M 2, BRI F
R 0 ZE BN FE 3 A 3

BB RIS X 2 3 M0 B 70 0k T L~ oD ML D 22 & v
SHMAFERTRET LY, TOERE LTRELY
IBOMREE. MBEAS VY LABED LR, B
RREITNaA-2DHEB, 7)—F T HNVDOEAESH
wEsh, ERoEMEMEMABREICBVTECRS
DERFBH D OAhHoTVEEE L ONS, T2,
ek, BIEMOBRIZED SN WML A, o—
VAOREE LD EEZLNTELI BREI
penumbrail BT 7K F— Y XERTHEN Vo0
THEENTWE, TRV 24T MM IIHE
KHHShLBETOBEEZALTREID., 20HM
KHDLIBEELEBEFIRLE 7O -V 7 ENE4
DFEPFBNEINTEL, Ly LS, Blick 3
MR BNT, W LBV I FMEEDF Y b
7= #Eo TVADIH LI TRV,

—RICRI O R ISR R REESEE 5 L M
BT RETILDRAIN LAY A BERKESH
2 UNRIENARENS, BEBMEIZBEVTIEE
Yav iy U BIIREBEENBRA MY VARY VNS E
PREL TV HEESRE S, BIEFICHT 5K
AEOZ P L ABEDFESHOPICE>TE L B
MRBEORTT R Py A FAPIREEREYEET S
MBEDO LT, MO TEMIZHWZIT TR, B
BOMBBHCEELRE2H-Tw5, BERICE
WTHTAMOY A4 MIERERRICH LEMEER
L. Z ® K 78kDa Glucose regulated protein
(GRP78),GRP94 iC I Z Bk 7 0 — = ¥ 7 S 7z 150
kDa Oxygen-regulated protein(ORP150) % ® X b L X
FoNRIDFEENS, T4 I1LZ D ORPISO DRHA %
HEK MR BWT7 v FR UV RIZE YT 52 242
IVERERBECLILATR IV AEZRESELZ L
PROTBY, BMETOHBEMBOAEFIIBVTA
BB ETZZOX L ABAPEELRY Y §/-
LTwaeHlEnG, XY VRYY ATERELES
RMAFEIZ BT B/ AR B L AEE ORP150 D3 H
CHELT, BEFEABIUORATR2NTFES Hw/:
REOEADMRBERLICEEL 2V,
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¥ 7 ZEA, mint family, DRARBTE
EROFBORBEI

gl s, BA B, dE AOR VR iz, pil
'
S ERKFEE RN

MREEWREBUNCE S ¥ F 7 A/NABEREIE Y T
7 A /NI @ Hl K BE ~ @ docking, priming, fusion/
exocytosis, endocytosis % EEORD AT v T THEK S
NTv 3%, Exocytosis I213% { OBEZEHAMES T 5,
Mint (munc18-1 interacting protein) iX/NB#XER T
& % muncl8-1/syntaxinl & HAEHLE R T HHEO
adaptor protein & L T2 1 —=7 7 & (Okamoto and
Sudhof, J Biol Chem, 1997). ¥ F 7 & /g & fusion/
exocytosis ~ D W5 AR S TV 5, Mint {2 {2 mintl-
3 ® 320 isoform '@ Y, mintl & mint2 IR R
WTH5bH, ZDH b, mintl id—F T CASK/velis/mint1
BEHEZER L. XEEREAOMBEA® sorting ~?
ML bMEEhTwE, 20k ey 7AMRER
BED/EAAEEHEZ AL CRREERBICER R
BEEZES TWBDS 2 O PRTE R R 1L O H#&
REREICBT A BRIFHTH 5, K413 E 7 mintl
& mint2 DBWAFBAE & HMBTEL P L, REHR
1t & in situ hybridization D& 2 % 1t mintl ORI ¥
F 7 A K D active zone X BV B R E L, mintl &
mint2 DBAFHDELHA»E L. $%b5, mintl
BABRBRL ST 25 3 VEAMBICERIE L
mint2 IR EHER TITIZY —ICREL Twi, 356
2. EMHEELEZ <7 Xo—B&EEERE TV EH
WTARETS 5 & B # mossy fiber ¢ mint1 ¥t
P —BEIET L. 20860 L R0 705,
mint2 3B MR E mossy fiber I22& ", Bl CA3 T
B DI % A Tze DL E O R il 5 R AR
RaFE BRI A U B /N A B e £ R T 5,
BB Mm% OMBEEREREO A =X 2DV EDL
LNt EOBEEILIEL b b,
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S30
ERAICHEN LRI EMIETE

il Tk
SRKFRZB BT, SPSBS

B ESIIB VTS FEINLHE 4 OREE
ORKBERTH S (WML OFERYE LGRS
BASICE LT, fEkFE LTI ohiEE R RE LT
BELOBEXLENTWS, LI L, 02 H =X
AIBLTRBAELBFHLHIE . BN iGH
R HEMREED BN L FFIEI R v, L MORE
FHAVIFYV—*BRTLIERFMBAEL L. WF
DTN —TRRE20FHOI LV EHNTTO Y 27 b
FHELTE L, BIL, ) TomEoMETHLN
5F - BIEFLRVTCORFORELRITL2D. (2)
SFEYFEFEO A% 53 PET ®° MRI S0 Bk
L ERME L THEMIRIED A H = X A L BRI ERE
L. Q) & rOHRADOFH & ERICERERLOERES
2o BARRICIE. SNV RV TEBRET T 20 5 H4
BeeBmEF Vel EBESHBICEKT 2
HBECAl =2 — 0 Y OBEFEEREARTEICET 244
BB 21T - 720 ZOFKR, HilOo2Hb=a—0
YIBIBVRFA TR TF T - EOBRIBICELT
. AN T AL Ko THEILS R A V3L U HvY
VI—LBEGBTALE. AF T B LBV Y —
AFMIBIM S NBZ E#RA L. T2, FRHA ¥
b ¥y —OEBEGRICE L TiE, CA-074 % E-64c. ¥
%3V B6 (EBRYYFXY—N) SOohs Ty -4
Ye ¥y - BmEEMREL IR T A L2 RR
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Phosphatidylinositol metabolism and syn-
aptic vesicle recycling

°Yasuo NEMOTO
RIKEN Brain Science Institute

To preserve synaptic transmission over long periods,
synaptic vesicles have to be recycled in nerve termi-
nals with high efficiency and specificity. We have
recently identified synaptojanin 1, and its interacting
protein, endophilin 1, as putative regulators of synap-
tic vesicle recycling by clathrin-mediated endocytosis
in nerve terminals. It has been shown that synaptoja-
nin 1 is a major phosphoinositide phosphatase in brain
and that endophilin 1 is a lysophosphatidic acid acyl-
transferase involved in lipid remodeling in nerve ter-
minals.

To test the role of synaptojanin 1 in synaptic vesicle
trafficking, we generated synaptojanin 1 deficient
mice. Synaptojanin 1 deficient neurons accumulate
clathrin-coated vesicles in nerve terminals and display
enhanced synaptic depression during prolonged high
frequency stimulation followed by delayed recovery.
We further tested the acute effect of disruption of syn-
aptojanin 1 and endophilin 1 function by microinjec-
tion into the lamprey reticulospinal synapse. Anti-
synaptojanin 1 antibodies or a peptide that inhibits the
endophilin 1-mediated recruitment of synaptojanin 1
to the membrane produced a stimulus-dependent
depletion of synaptic vesicles and accumulation of
clathrin-coated vesicles. By contrast, injection of anti-
endophilin antibodies resulted in an arrest of clathrin-
mediated endocytosis at early stages and accumulation
of shallow coated pits without constricted necks.

Thus, synaptojanin 1 is required for an uncoating of
clathrin coated vesicles to generate synaptic vesicles in
nerve terminals. Endophilin 1 plays a critical role in
change of membrane curvature during coated pit
invagination possibly through conversion of lysophos-
phatidic acid to phosphatidic acid, as well as in regula-
tion of coated-vesicle uncoating by synaptojanin 1.
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Central nervous system trauma and the
immune system: repair and protection

°Michal SCHWARTZ
Department of Neurobiology, The Weizmann Institute
of Science, Rehovot, Israel

Central nervous system (CNS) injury can cause perma-
nent paralysis because of the lack of neurogenesis, the
poor ability of the damaged nerves to regenerate, and
the spread of damage to initially undamaged nerves.
We hope to elucidate the mechanisms underlying the
spread of damage and the failure of repair, and to find
ways of overcoming them. We found that the injured-
CNS needs immune system assistance for its protec-
tion and repair, provided by active macrophages (for
tissue repair) and by T cells (for protection from the
spread of damage). We found that in the CNS, protec-
tive T cells also are directed against self-antigens
expressed in the damaged CNS. Our findings contra-
dict the belief that immune activity in the CNS is detri-
mental. The "immune-privileged” CNS may only have
a limited ability to benefit from the immune system.
We have shown, at the molecular, cellular, behavioral,
physiological, morphological, and anatomical levels,
that boosting of the macrophage response and of the T
cell response directed against self myelin-associated
peptides promotes repair and protection, respectively,
of the injured optic nerve or spinal cord of the adult
rat. In both cases, axonal injury not only resulted in
self-destructive degeneration, but also awakened mech-
anisms of self-repair and self-protection, involving the
innate (macrophage) and adaptive (T cell) immune
system responses. The ability to self-repair and protect
and override the spread of injury will determine the
fate of the nerve. Normally both processes are too
weak or too short-lived to overcome CNS injury; but
we have shown that they can be boosted. Therefore,
beneficialinflaimmation and autoimmunity after CNS
trauma may have clinical implications for the treat-
ment of CNS degenerative diseases.
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Functions of gicerin in the developing and
adult nervous system

°Eiichi Taira', Shigeki Okumura’, Keiko Kohama',
Yasuhiro Tsukamoto?, Naomasa Miki'

'Department of Pharmacology, Osaka University,
2Department of Veterinary Anatomy, Osaka Prefectural
University

Gicerin is a cell adhesion molecule of an immunoglob-
ulin superfamily molecules. It has homophilic cell
adhesion activity and heterophilic binding avtivity to
NOF. NOF is a laminin family extracellular matrix
protein and has strong neurite promotion activity. We
have reported that gicerin mediates neurite promotion
activity by NOF and its expression is restricted to the
developmental period in the nervous system in a
chicken. This time we also found that gicerin medi-
ates cell migration of neurons to form layer structure
in the developing chick midbrain. In addition, gicerin
has two isoforms which only deffer in the cytoplasmic
domain. This time, we isolated rat gicerin and gicerin
homologous molecule, LU. Wecould isolate both iso-
forms of gicerin and found that an intracellular
domain of gicerin is highly conserved among species
and its important role was expected. Wegenerated a
cell line which express rat gicerin and found that these
transfectants increased the number!and the length of
microvilli. And we characterized the domain important
for this promotion activity. On the other hand, the third
loop structure of gicerin has high homology with LU
third loop. So, we further characterized the feature of
LU to check LU and found that LU is also expressed
in the brain. While chick gicerin is expressed only in
the developmental stage, rat gicerin continues to
express in the adult brain. We found that distribution
of these two molecules is paralel in the brain.
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Novel neuropeptides implicated in the
control of food intake

°Masamitsu NAKAZATO
Third Department of Internal Medicine, Miyazaki
Medical College

Orphan G-protein-coupled receptors (GPCRs) have
been used as targets for unidentified signaling mole-
cules, including new peptide hormones, neuropeptides,
and neurotransmitters. Recent genomic analyses have
led to the discovery of many orphan GPCRs for which
ligands have not been isolated. The search for endog-
enous ligands of these orphan GPCRs is a useful
method for the discovery of unknown neuronal func-
tions and development of new drugs. Orexin, mela-
nin-concentrating hormone (MCH), and neuropepetide
Y (NPY), orexigenic peptides located in the hypothal-
amus, have been identified as ligands for CPCRs.
Very recently, we discovered important bioactive neu-
ropeptides relative to the central regulation of feeding
behavior using cultured cells expressing orphan
GPCRs. We here present the way these novel neu-
ropeptides interact with other neuropeptides including
orexin, MCH, and NPY.
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BISE L TRBASNNOpHEA A F X 5 — ¥ ZICEBY
rrE:bh3,

#R{E%  Vol. 39(No. 3), 2000

§76

Za-O743X42 MDY Ty MERK
& HiFRAERE

H{ T
GRS YN S N ey 28

RS % E S B BN LOREIXITIZT-ETHS
A, HlREEEESNEVRRIE, RO EHE
KRB CCEORERESTVEILLT 5. 22TH,
Za2—-074 94 NF)EOOBREEIEILIC
Yo TELLETTAZ L3, NFOREERPLHXE
EZoFHE LTEETHS, Zhid, T—7¥—FAD
BETHRIZECERIIHLT, BYBREOEEITF
WHEETHY, JIREEREHOBE (BXIhRTX)
WHERETADEEZONS, 22Tk, v MER
BB O R 2 LIS, NF O Y EBYEIRERY 7
2=y MR MNERE - OB Y ¥ & . NF 0%
BB ICOWTEET 5,

NF O=ZHEO Y 721= v b &H (NF-HNF-M,NF-L)
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Slow Axonal Transport of Neurofilaments

°Anthony BROWN
Department of Biological Sciences, Ohio University

Neurofilaments are synthesized and assembled in the
nerve cell body and transported along axons by slow
axonal transport. Previous attempts to demonstrate the
movement of these cytoskeletal polymers in cultured
nerve cells using fluorescence photobleaching have
been unsuccessful, and this has led to considerable
controversy concerning the mechanism of movement.
To confirm that neurofilaments are transported in cul-
tured nerve cells, we adapted the classic axonal con-
striction paradigm to single cells by constricting single
axons with fine glass fibers. Neurofilaments accumu-
lated proximal to the constriction site in an energy-
dependent manner and at an estimated average rate of
3.1 mm/day, consistent with net anterograde move-
ment by slow axonal transport. To investigate the
transport of single neurofilaments, we used live-cell
fluorescence imaging to observe GFP-tagged neurofil-
ament polymers in naturally occurring and pho-
tobleached gaps in the axonal neurofilament array of
cultured nerve cells. The neurofilaments moved rap-
idly, with peak rates of up to 3 pm/s, but spent most of
their time pausing. Approximately 20-30% of the fila-
ments moved in a retrograde direction. These data
indicate that the slow rate of slow axonal transport is
the result of rapid bi-directional movements inter-
rupted by lengthy pauses. This suggests a general
model for slow axonal transport in which the move-
ment of cytoskeletal and cytosolic proteins is rapid,
intermittent and highly asynchronous. The neurofila-
ment polymers may be transported along microtubules
by the action of plus- and minus- end directed motor
proteins.
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F v PRBEETIZ. SEHEL2ETORERRIIC
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KIBREIZBIT 28R AFERPBRERTRICY
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BLTWAZ .M E R N=F< 7Y TH
BTV F TR RBEXRN 2R 2o L
EhTwd, DEoKREIE, L-Ser BEDAF 4 L—
#—tLTinvivo TRELTVSIEBEETHIRLT
w5,



272

§83

iEMEAL Akt 13 p53 I & 3 HiEMIAISE % S
T3

O L ES OEER, BE B, EN -3
Ay EE WE B, =L OER

KR F R SRR B 3%, CREST,JST, 2EIE
HREE B

Y SALF =Y - FF—F Ak RERTICL
Y. PI3-K 24 LTV B L% 2 L S ., #igH
BIZBWTHTR =V AEHL 2. ThE T, Akt
DR EE B LTI, Akt 2%, TR F— ¥ 2R
¥ C@ <. BAD. Caspase9, FKHRL1 * EHEY v &
T5HZEICXy, ThODERZAMNT S L%
HEENRTW S, —F, BIRETFL LTabhs ps3
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AR HEE SR, AL BT LI LS
WEEN TS, 4H, F4iL. p53knock out ¥ 7 X
OMRFREMIARE R, Akt ZRFIRB LR BT 7/ 7
ANWZAERANT, Akt 25 EBREPLCNOICLYFES
hapsS3 pERTZAEMRELARL. ToB#ED
—2k LT, p53 2% 3 Bax $OEEFWL Akt H°
WEF B EEWLPICLzDTHET 5,
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ITYZRARIF O RBREEN L -HEEE
MBI ORE & MmOl

oML BB MO AETL AR HRT MG
RS, BiE Ea'?

TR R P RE R A SRR A 3, 2= ML
RAEGRERTTERT, KR LKEE

BEDFEES E—BEO S VS I V8 (Glu) DR
AP ERR T S, TOFE NMDA 2EADBAEIC L
BHBANDOH N Y 7 AOBRTAGEL, HFEME
AL DRI BEEZLRTWD, REMERIZERE
REICARLE BEMETLLTCHAORALY XURL
F v (EPO) DEETHFERNIIL, MTHHBIN
AT LML ATE, Bt aEREDr > ORENE
HAEH SR T3, 8 L/NMRERMESe. PCI2
HBIZ EPO #1EH 84 5 & Ca2+ K- AR REY
B ORI A I X 1, EPO W2 X A HPRIFER IR,
BB 20 B TRKICE Lz FR & fIRZR 3 EPO
Lt 7% —n7 T= X }Tdhs EPO mimetic peptide
(EMP) i2X o THRENAH, Cys % Ser iCBEH L
FREET o7y TR Oh2d o/ EPOIC X 51
RSO Y 3 F—FOREFRTH S genistein TH
Bk ofeds, RiEWT O Y ThS genistin T
BREBIN LD o7, 85I EPO 2B &€ 5 & JAK
oFay Y rBAEFTES . MBI
glucose BRE T C KCN #/EH S, fbEmMZR I S
® 5 EEER Gu AR bWz, YT RN
BB EHEET 2 BRERY Y R AHRICL o TEM
24 % Glu B S M s hiz, EZEMmMIZ L2
Glu fitHiid EMP iC & » THEFICHE S hiz, FELL
WEHEZ 54 A% 205 EMLZEMAEETT S L. 24 K
#%12 CAL Rk THRMIEL T 2T Shld,
EMP #{Efl &€ % L Z2O/BMEEIEL CBR S
2o WLOEENS, EPO L7 ¥ —DEHALICL -
THREILEF O Glu OABUIEAER S h, FREIIS T
T ABHANONMDAZERE R LIz AT A DBR
WAZMZ A L2y, BEDSYEYToMEHEE
ROBER SN S WEEENFE R LN,
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N ERRE T AMBRRE S H =X LD
h

Frin FL2IAR WML AR AR
it

KBRS BB RAT AR RELIE S (BH2452),
B () BRI, *CRES TRHEBATT

Bill. TWINA 2 —HPREMTREI NS L)%
AEMRRIEA /M (ER) %kifis 3+ AMEETH 5
LRI NEEY T, ER WSS E R ARSI %
HLT, EREOEERHDBEAEZTISHTH 5,
Tunicamycin %> Thapsigargin ® & % 7 ER ¥k % #El
FTAHBUIC L o> TERAICHT h BAORELBARNE
BT HIREE ER A b LR LIRR, T ORBAER
CEMBRIZT R =Y AROMBAE LT ERI T, L
PLEOHMAEA D XL WL TIREV, R
ZERX F LR %A LBROMIE S 7+ VAR ERE
2oV THEF MM SK-N-SH e % AT, ER X
FURETTR. R ICHR Y A VEZ L, &
AT EEEC X BRI VR T 5, RIS,
ERBZHBTFICE IR 2T 72, #F vV
~O ¥ BiP/GRP78 3 L TFER R F L ZDBRIZ, RN
{IEHAL & 1 5 Caspase-120°ER A b L A B FFRFIZER
POMBEICRBEINREZEERML, T2 Zh
2T % 5725 C Caspase-3 EHRO LR L 20
BOWRILEMES 7THE -V ABOBRELZEHEL
72 ARFEL T, O BiP/GRP78 K U Caspase-12
DHSBE~DERENERR + L ABOMKRIES 7o
BRI ED LI ITHE U2 2 FRm LIV,
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X8 F 2 COBER ML UL B HEM
RSEMHITIR

W Ek,ER FA, il B, Bh K
KBUK & VR FeaT A B F

Fridsy VpFgEgEPR- -0 2 HY, BE
F(50%) ST CHFE I BMBIEICOVTHREE
FToT&7: CORBFT7TRIN-TATH)H, COAR
T, VAFA v SuF7—¥f YLEY—DVEDT
HBHVAYFUCOMRNAB L URHED RS LR
TAHIERZRBLE, YA¥F Y CRERRYYVYY—A
WOV AF4 v 7usr7—¥Thrbh 77V YBHB
TULICHENICEHE, cho2ldHETI LS
MHhTwS, LML, BERCBIZ=2—ua v
BB D A BRBICOVTIH LN R - Tk,

SEKE 4. BBREATICI-THFES LI H#
FIZBWT, VAFF Y CHEDL) REH%H-T
VADPEHLPIZT B2, PCI2hMIBD Y A ¥ F &~
CREFRBMEEII L, ZOMBEIEREANIC
WL THROHEZR L, 220 T OMBFEIHZR
BYRAYF Y CORBBICKELL, E512. 20%)
BRYZRIF L COITF T VHEERIZLEDT
HEDPERARDL LD AT TV VHEHTHS CAOT4.
E-64c. T4 RTF Y ORMEREXTo72, LAL, &
DEACBCTLHMBEAWBRIRD SN do
770 COERIZY XY F L CONMBEEARNDREZD
HFTTVREERAEBRRZBEIILDLDDTHS
WEEEZRB LT3,  PCI2h MRS AR E
BE, KREE=2—arikowTh, YX¥F-C
PREBXE, YAYF Y C OMBEAHIIEICONT
DENLIT->TEY, FHEHARZE TV,
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FESEN =1 -0 OFPRM—=2RiCH
(3 APP BT - DR

¥ B WN =25, 287 HL, HN AW
WK - SR - sEawe

THINAZ-FHT I 04 FRBREREEAE (APP).
THAPPEYS 32— OV ICBEICRIEL TV EE
EREBEHETH S, LI L, invivo B X invitro 4
FTTHERT=2—1 2 APP69S * BERE 3¢5
&, D20 3 H AN B3 0EBLEE TR
P—VRAEEIT, —H, IREELL=T MY RN
AAER -2 — 0 OREALI OXBRTERET S
L TRV PRI BH. 208, APP DEBIEF
RE LR THRNIC APP IR PERT 5., 2h
LOHRAPSH, a2 - YWIZAPPAEERTHED X
N—E3FERLSh, FEFIC APP HE2SH A3
JORBELRBbOEHEEND, T TSEIL, BE
PRI a—uryoEBENMRE (TR X)
WZBWT, APPRTH OER L H A 3—F¥ 3 OiEHALD*
Rohb»E\EhE. v 7 AEF (E12.5) OFHAE
(DRG) % Fiv TR kib 2 mic ksl Lz,

<7 AW (E12.5) » H3% M L7 DRG # F it -
T N7 74 VAH L, ABCEB X UM AEIC X
0 SRt & 4T > 72, APP O CEBIZ I B HK(ACT)
THET S L, DRG R =X WM 2 & CHVRIERHE
FRTHBREONL, ACI REBEMAKRNE X
TUNEL BH# 2R L. BOEELEDONIZ, ThbHD
AC SZ BRI L. BYERA 23— 3 R vHE
WCEoThRIhi, —F. APPOMBA RN AL
WHEET HENR A 23— B 3 OLIAS] (APP661-
664) O N A5 O Wik 1 FE R 80 2 5tk 28 (SAC.LAC)
FEH L TRERMETTH L. DRG ATHHATY A
EhaflhrBons, /2. BEPCTEI—V R
PRI DT EFHME SN TV L MM, FERifA.
AN B &L PR TRV RIER T2 R TR
BEHLHN-. E6i2, DRG DERYA#HERELT, IF
RS AN~ ¥ 3 EFRATA L SAC 7213 LAC T
B35 e, WHICREREEZRTHARSZD LN,
NOOEERENS, —a—nryoREPicBIs Iy
T AMMBEIZB VT D APP- H AS— ¥ 3 RhE X,
APP DEREFERFIC, # X —¥ 312k ->THHSh
72 APPRTR S EBT AL ESI NS,
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EMBEICLS -1 —0OCEEI IR
\) 7R SH A DT

S ST
B ATERIL I, 2 A SRS

EHRRE, EERBRORRER T2 —urEE D
EBTTHBORHEE L THIRIN TS, 22T
WHHRE I L 5MREOBRICERIENLT 2 8EFO
BEERA. ZOERI IV FYTICa—-F&h
5 NADH dehydrogenase subunit 4 %% fa %€ ©
commitment point (FEWERE 12 KE) THA L T/
e, IFPAVEYTEI-FINZBOBEFOR
BEFET, 623 bay FY 7RSSR, MR
M ATP &, cytochrome ¢ DI EA~ORHERVI + o
YENTOBRBMIIOVTRERESOBFNE(LE
%ﬁ&f:o

NADH dehydrogenase subunit4 IX BB ERHBF L )
ZORBAMET L. 24 RHHICEIHED 60%L T T
¥ L 720 ATPase subunit 6 DRHid 6 FE#% I3 R
D I0%YTFIBI L, ZORDIL 24 BE T THV.
Cytochrome b & cytochrome oxidase subunit 1 D 5]
LEEBRERHBBELSH20%RI L., 2O 24
R % TV 72, Cytochrome oxidase subunit 2 & 128
RNA B EBRFEEL 6 ~ 12 FH T, & 20%0RHEBL
RO A 24 BB TIZHBEICK - 72oNADH
dehydrogenase subunit 1 121212 L A L EBISR S vz
Polee I FaY FY 7HEEMHO complex T R IV O
HHETIREBREEZ 2HETROLAL, B0
complex DEHOBRFERER 24 BHTET LT
LiLl, 2a—0rOATPERIZ S RFEETHERTL
ot TPV FYTHHMBE~D cytochrome
cORBMIIMERZER 6 R THRATE L. —HI b
YEYTOMBMOETIZSHETICROOALRD >
720

PDEOERI V2 — 0 Y RICVLELBRERE 125
TR E TV BIFES complex NREIVOFRET L
cytochrome c DM A5 S0%MEIC L 3 =2 —1 YD
RECHELTWREELONS,
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NR2B &R NMDA SR/&% 743X
MCKBZ7RI—-XDFE

A WY, wF HE KBB R
JbkE K FREIRERIRILFE

AFF X VANRITNVE I VBRBEOVDEDT
» 5 NMDA 54k, Ca* ZBUEHFL. 7=y
F NR1 & NR2 2SR SN TwWS, NR2IZIZ 420
#7547 (NR2A-2D) 7% 1) . KMk E Tt NR2A
R UNR2B %3 L TV 5,450, NR2B EHRENMDA
SRKT ¥ ¥ T X b Difenprodilic & h FE S h 54
BHEHEZDAHZZMIDNWT, Ty FRIKEED
REGEWEHIL 2 Vv TR~ .

7 v MG (JFRiE 18-20 H ) » 5 KBS B % 3
8 L. 53 9-10 H B OMIKIC ifenprodil (1-10uM) A3
Z1~2HBHEfTo - MREROHREE PRV T~
Yot L PRLBRB K EREE (LDH) BB X D flE L,
H %A% Hoechst 33258 1 & 2 ¥ 4ufa J UF DNA Wil
ROBIICE Y 7R =Y 2ABMBAEOH E* FH
720 Caspase-3 & X H X7 F FAH (Ac-DEVD-
MCA) 2B CHllE L7z MIJaN Ca? B HEAE
Indo-1 Z 72 ACAS570 IZ X A HEMHTIZ L hillE
L7

ifenprodil DEMIC & D MALA Ca IRE DT 2A&
S, REEFHICHERRESFESAZ, oM
MaF il NMDA 2847 I=X k Th 5 NMDA O
ko TR SNz, F72. ifenprodil DIEEKIFIIC
caspase-3 DIEE LABA OGN, HORE - BALRT
DNA M LA R EN 2T 2, TR M-V ATH
5 Z AR E Nizifenprodil i X 2 MIMFE L. caspase-
JHAEFORIMC L o TRl SRz, T2, HERER
F T % insulin-like growth factor I (IGF-I) & UFbrain-
derived neurotrophic factor(BDNF). % » 7327 G4 Bk
ERTd 5 cycloheximide i, ifenprodil I~ X % caspase-
3DEHALR T 7Ry — Y 22L& F L2

DED LS, 553 10 BRI T v b KB EME
ML TIZ NR2B 2 &1 NMDA SHKOBEEIC L - T
caspase AL Z A LT HE - AXFHH X R,
NMDAZBEE A Lz 7 F VRBOEFHEFE~OR
EFRShiz,
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PKC 13 PC12 #ifa D M EERIABMAE 2 11
]

kA A—,EH #—
AR - K - ®E

(B #] EEHA TH % methamphetamine(MAP) 3.
B R HEANC 8 S h., dopamine neuron DZEW: K U
BHKELSERI T TOBBIIoWTIET4IC
BH IR TV, MAP IZ & 2 RN OMBBIEIC
%3 % apoptosis B 5-. Z D #EF T protein kinase
C (PKC) D5 122w TH 651§ 572012, PCI2
cell VTR L7,

[FiRUwR] AEBaMmRERERD PCI2 cell %,
MmiEfHFAT. DMEM B CRZEL, 1 ~5mM MAP
ZIML. 6~ 48 FFHT%1C erythocin B & V7o 5%
B cAERLHE LA 25, BER CEHKE
KK F L. TUNEL BiEdfilengidmml 72 7,
Giemsa F:fa CREOBRFIEHR 5N /zo caspase DI
B RMEEN z-VAD-fimk i3, £FEROETHHABL.
caspase 2K L-MIRIETH S Z AR SNz, L
% L. DNA i{t (ladder) ¥ o#/h, WAk, 7
R -V AMEBREZEDEVI EICE Y, BB,
TR —VALERRS,

M MFC 1L PMA (PKC activator) THI# S h, PKC
BH#E#H|T& 5 calphostin C. bisindolylmaleimide T4&
EENz, MAPIRINC & b, PKC iEMI 24 BRI £
TEHHE LA L5, ZOMBEIE MAP IC X D IEEAL
ENBPKCIZEIWHFEINBI LRI, K4
PKC-a.. 8 DRI EH safingol, rottlerin {2 & ) 4
FROETHIEDONL o722 5 PKC-a. § 1.
MAP 2 L 2HIfAZEICHES LT v i g S i,
Western blot 2 C PKC O REX BT 5 L BRI
PKC -¢ 25418 E 4 O #llaf~ translocation L TW 7z,
—7 . antisense PKC — & i3 MAP IZ X %8278 % 35
K472, 8510, glutamine BEA KR MKS01 i3
MAP (2 X 2 M2 E L. £O%hE i PKC BEH
X IR s hiz,

[Z#] MAP i PC12 cell IZHIIIE% 5] & 2545
#i¥y 1 apoptosis Tkl v, €OBE T, PKC -& 25
AL s, PC12 #if1> MAP I & 2 M35 % 3% L <
WA Z EARBEE N, PKC #° glutamine %Ak %
UrBitL, Z0oRREBEHETALSZ LI, PKCe it
glutamine %A% 4+ LT, PCI2 Mil® MAP IZ &
BRI EAE LT A YD 5
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NAIP suppression of the cell death
“requires a 4 alpha-helix BIR domain

Erin YOSHIDA N!, Harumi SAKAI', Asako
OTOMO!, °Joh-E IKEDA?

'NeuroGenes, ICORP/Japan Science and Technology
Corporation, 2Department of Molecular Neuroscience,
Institute of Medical Sciences, Tokai University

The neuronal apoptosis inhibitor protein (NAIP) was
isolated as a causative gene for spinal muscular atro-
phy (SMA), a neurodegenerative disease characterized
by the loss of anterior horn cells in the spinal cord, it
eventually leads to death in the most severe Type 1
form. During the same screen for SMA candidate
genes, an independent locus named survival motor
neuron (SMN) was also identified. With regards to
NAIP’ s anti-apoptotic function, it was first shown that
ectopic expression of NAIP rescued Rat-1 and CHO
cells from menadione-induced cell death. Subsequent
in vivo analyses have shown that increased expression
of NAIP protects rat hippocampal neurons from
ischemic damage, granulosa cells in the mouse ovarian
follicle from developmental apoptosis, and mouse neu-
rons from kainic-acid induced injury. NAIP is being
known as an inhibitor of apoptosis protein (IAP) that
contains baculoviral IAP repeats (BIRs). IAP proteins
have been shown to protect cells from viral infection,
receptor-mediated apoptosis and chemotoxic stresses.
We tested NAIP's ability to suppress cell death caused
by various apoptosis-inducing compounds and defined
which regions of the protein are essential for this
activity. We found that clones which expressed an N-
terminal fragment containing the 3 BIR domains sup-
pressed cell death due to menadione, but not death
caused by various other cytotoxins. Finer mapping of
this activity, we found that the BIR domains are neces-
sary, and in particular, that the BIR2 is essential. As
well, all four BIR2 a-helices are required as truncation
of the fourth helix eliminates inhibition of cell death.
Considering that previous studies have shown that
NAIP does not directly inhibit caspases in vitro, and
since the region upstream of its BIR2 motif does not
show conservation of key residues that are known to
be involved in caspase 3 inhibition, NAIP may block
cell death via the BIR2 domain using a caspase-inde-
pendent mechanism.
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ANEFUIC L3 LIFHEHBRO 7R
R— 2B B H X8 — B IEKTFRG B

AT HZL,IE FI b EHK
Ui E RERF R R R M, HLIRER
RERFERIRAF 30

e F ~id microtubules DREAZRAEL., BEEH
EREHET L0, Ay P72 OBREICL A
BHMREROEFTVRERHICBEICBYLHR S
neurotoxin TH 5, ¥FET v M LFHEHMBE L
LFTRET S L HBETFNICHRESER S
720 C5-NBD-ceramide % B-tubulin ifk 7% &% Hv /-
il L) ZORELTHEZE L2, 2 OMMFEIX TUNEL
BB CH b | Hoechst Fefa iz X D B OB R ALAHER
SNz, B A ¥ 3 OFHHERREHBLEL Y
o HAN—E 3 DFBAHIRISLICLLIDLT,
ZDMEH Ac-DEVD-CHO TIZMBIE L AL O Wb b
Rl shedh ol —F. AAN—EO—RELHEE
#TH 5 z-VAD-fmk TRAEDEH1LIZIIH S -2,
MREZO L DRI LR sk ol —
FH. vV r7ar7—¥oRERTH S TLCK L HM
THHBILEE L CHBL. 8512 z-VAD-fmk L # A
AbETHVWAZ LICE > THELDBESR LN,
s, ave s o ERT HMREDETL, BOK
AL ERZo0HEHOMARDLEIZL > TERIC
HWHEShs e FETHRERBICLIVBERI .
TPCK. U A RT3 ¥, APMSF 7% £id & o5
FHH Lot TOE LHEELL. Iy P LHE
BT I veF BT R L. AN EITK
LR RREEFEENLHREAERFFES
N, BECRTLCK B0t »7o77—E¥IE
BEhBEAE R LTWS I EARE N,
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BMP ELF/ALBICK-THEEIh DM
BERNHEREFOTOE— 2 —#iF

chfr RFEL RS OB IF BELMM ZHT,
BAE R FR EFL BRI
bR R E A B LB SR 0BT, 2 R
FRERFENTA O F Y 25T

ZhETIELA L, BIEERTF BMP) ELF ) A >
& (RA) %, ZRAEOEMMICAER L TR
FINTHIREREFET L L Z2RWELL, 20
VERBBEZHL NI T 572012, BMPRA L - TH
BENLBETYERL-EZS, ARERMLER
BEFFRWZEN:, COBETFREMNOEAER L
B2 AR LR -2 VHS0KDadFHERE % 7 —
FLTWaA, Futd v 7 %% 1% 40KkDa nEHE
ELTHETAI MR I Nz, AT OH
HBETORIRGEB LS, 12T 5401, &=
T LR @A L7z,

1 4 OB FHILMI % v T Dual-Luciferase-Assay
B D, CoRETFEEROBREREEZME L. €
DFER, L7V Y 1 OBRERGBA LD LY 45kb £
TOERMICTHE—F —FEHRFRZ IR, S5
COWEBEFMICEIT L2 A, Ei# 340bp T T
WLLTORAKoEE 2RO —H. 22V 1 L
# 4. 5kb T TOHKIZIZ BMP / RA IS T 5B &R
FINFHETHI L bR IN, B, COFETO
BREZHOHICTE-DICEEFREAT Y X 2 ERP
Thh., #MHrfz ESHBREHILI-LZATH S,
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HLH #&ERFICLSFUT7 > RAadS
b RE LD

SR LA WM AE ERL S ®T,
g —#

Y e ) S 3K [P T R AR A BRI T AR AR, 2
6K 2 7 A BR 22 BT FE i A AR A BT SR BR

ReY 9 7AYo A N—TF-~1) v A (bHLH)
R ERFIIMENRSsE+ AN T HEELSF T
HIENMLNTVS, BAIMEFORZEZIIBY
TAHYIFv Fad{ ro@mlizEs b Mashl 12X - T
R XN, Hes5, Ids 2 £ HLH BEERFIZ L h D
WHICANZZT T LB Z R LA, KE1, F
YIF Y Fad A iR CG4 & b b, b
FHERBEEMET OIS HLHERER THOMELE
HEEgLL,

CG4 ML % F DIEFEWHS S BI04 MR OREE LF%
BrExAIFy Fad A MIHMEFEEZ T A E, F
VIFY R4 MR REL RS CMITL,
72 B RI112 13 70% DRSS O4 Bk R 53
5. Mashl mEHE D DNA K&tz sy vy 7 b7y
LA EFAWCHET 2 ., FEBEBRBAELELY
RONT2BEMBIIZEE L. & 2 A A O Mashl-
mRNA OEIIZIL L 2o 72, 1d2. 3. 4-mRNA i
EERBE — B RBEITEE L 72 BRI I3 H U5 <
RELTL B Edhh o, $4bb Mashl HIH
OFEREN N EHETAIGSORBEICL - TICHAN S
NTWAHBI ENEZ LN, —F. CG4 Mg % 20% i
FHRETEEZEL, TAMaY L FAGLEEE DT
B%iZ b Mashl @ DNA &6 HI3HE TS, TR
$ Mash1-mRNA BIZZ/b-4-9, #5507k Ids ORFH L
AXR SR, 20 CG4 MMLIZ HesS % 1d2 % MHI5
Blawsl, ML EBNrRRBEIR O,
HLH RS R FHPERICHR ML TwA T L
PSR X N7z, HIZ Mashl 2 FEENICARRE SET
LR EZIZIEAERON o7, SO DR
BEFILosL, AIBMBEIASFYITFY Fuys b
27 X bAoA bAOMBT LRI IZIE L T Hes5
2 Ids 12 & 5 HLH RERTFOFHEBREIR SN 505
FVIFy PO L PG T 2RI A%
Mashl OFERERFVELTHIENE L bR, B
fEMashl 2 v 7 77 bI RO A EDTVEDT
b THRE L,
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7 v MRIKERD Neurospheres 1858 &
HMECBIBREMBPTOFGF LU
EGF B&EMICDOWT

oHl fedrda, iz AR
b N e AT

H89 - BB i hE e i - AT AT B % <
70—44 b2 b — (FCM) %4> T Sorting T5 &
%A~ M TREIREMNT 5 LN TELH
40 (E12) O#MLIEL 5B L 721 12 Basic fibroblast
growth factor(FGF-2) % 7- i3 Epidermal growth
factor(EGF) TH#$ 5, L& L, FGF-2 X 'EGF
W2 & B ER Tk, neurospheres Z K L. W5
THRMICECHFRDOND, ZDOFGF2 EEH L
EGF IS &M D spheres D@ Wit RAEBBTED LS &
ERVBLDEASL DT, HME~NOHEIZONT
B %17 o7

Kk 7 v MAHF (B12) Rl 5 FCM 12 & - TEMl
§4 % Sorting L ,Transferrin,Insulin,Heparin % &
DMEM/F12(TIH/DF) iZ FGF-2 & % \» % EGF % &
LTERZTNFEL:, EECTOBBHELEZFAN
57:®1Z. BB L 7 spheres & neurosphere formation
assay L. “HZE THERIT L2,

R BBV TIIFGR-2 BEN MK AL,
spheres Z M % 4%, EGF 6D spheres 1280 &
Nhdpolze LA L. BEEY (10 HPK) <id. FGF-
2I6 &4 spheres I2FER L 72 %, 3% 1= EGF S &4 spheres
DREBRAED b Tzo F 7o BB E 0 b 5 FGF-
2 B spheres & BERBINICED 5 5 EGF BE#%
spheres @ ¥i J& ## #7 ¢ 1. FGF-2 J& % ¥ T i3 FGF-
receptor & EGF-receptor 3£ i2B5¥C & - 745, EGF It
&M CHFGF-receptorD A Bt Tdh - 72, & 512, FGF-
2584 Tl Nestin, Tujil Map-2, A2B5S Bt TH 5 DI
*$ LC. EGF I6&M Cid Nestin & A2B5 2SR R L
72.EGF B spheres % 353 20 H H ¢ differentiation
medium (28] D ¥ 2 % L  .GFAP RUO4 Bt TH - 720
ER RAVB OB ORI IE FGF-2 REEAE
HHNBHH. Thid FGF B X U EGF-receptor D¥H
RHOEICL MRS ERDOECE LTHAS Z LA
RREN. T2, HERITO&RL Y, FGFIS&H
DB Neuron 5%, EGF G & H0%MMIE Glia %
~NEMEDFMBERNLEND Z LARBE S iz, B
L &) asymmetric (253583 2 %MK & O Neuron &
TuV ey —DORBITHEEDE S, R0 S B HEH
TREENBY, GliaR7OV 2=y —ORJAKYPIZO
WTIRESBRBRET LT & v,
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HREEMRICH T3 BDM1 DRSS

oA M, KK R, hH Bz HHE &
BFK - B - &1

BRAEMICHA_RERORBERBICBV CRES WA
THBETELTELXIEBIml 2270 —=>7 L,
Bdm1 mRNA SEILH & DBEIC 0 AH S 15 Bdml
., VoAU 2~ ANH T =N, BN
YLLK I T4 THEICL B/AEER) R ML AR
R RO EEREREA~O LI REYFET S
RTP/Drgl/Cap43/hitd42/Ndrl & . MEHAH ., Zhbd
FBIZF77IV—2BELTWAEEELSNLHV
ThiBEELZorFREBWM TR v, Bdml ®
BREZBEONICTHALDY U IBOEE, 75t
YARNA BEIC L oL 2 A T3 GST-
BDMI BE Y 37 BICH§ AHik# R LY R ¥
y7uvy MIXbh BDMI 24#7 L7z, ¥ 7 pEGFP X
2 # —iZ Bdml cDNA % 7 v F ¥ » A F il A#k.
ChEPCI2MIIRIZF SISV R 722 FPLOREWNICT >~
FEARNA2RBHTAMMB ASHEKE) 270 —-=
7 L72.PC12 M~ DEEWN DNA &AL RT-PCR I2
L DR L, ASHIE L IBOMELIC NGF T4/ S
HHBOREDMELLR L 72, (1) T v MEOMERS
BEIZHVTBDMI B KEHF3I 7 uy —ABH5ICHE
L. BRik# L 4SkDaDs Yy FE LTHRBE A, &
DN FERIZOABRD LN, BEISH»HEHE 10
FIZ 2 TRBAA M L7, BDM1 it 2%Triton X-100
CEh3Izuay—allighomEpfbahsz, (2) AS#
BiIZ9M s - =7 L, 7HIZEWTHEY Bdml
mRNA 5 X U'BDM1 ORBAIET LTS T L & H
Bl 2hoo ASHIEO NGFI2 X 21RO
FEEINBOMEO b DI THE SN, BDM1 &
7 3 BRI OPSORTHN i/ MRS 5 5 4
T 20BN BEREIN, ThidFe OERE
RLD—HT 5, KDELEFI%ELAINL T4 F2Y)
VEHMEROICOFELAEEROBRICLFS TS
ZEDHEINTVS, BDM1 ZEBO#EEIC L
BREMERICHNCTWBREIELIONS,
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BEt <7+ 1) 5F. SemadD - plexin
YIFIVEE

oRRiH ., EE L3, ME #X
RERFEFHRRELFAR ANV —T

SWEHYr<7+) YO FRERNELBEIELH
BRERFLLTRAE I, 2ORETHS Sema3A
B EBHAE. RENEZEOXHEHELIE
LVWENICHES L -00RERTO 128 LTHE
LTWBIZEPHLMPIZEINTWS, R TiEza—
Oy Y EESL, —ao—nv¥y v ENLTEENSS
RPHMFEOBBEFNERIT I EAN1997 RS
A, ma—olY CHFIIMBAICERE2RLB L
BTERV, 7V VALV 7 FVRERDRE
TEDSHELE, E XN, 2OFMX T ZZAHT
b, —H BEREL<72+YVERREHWINE
o, BMENKBEGTTHELEZONTVEDED
FHHIE L K A h o TR, B, —HROBEH <7 +
YUBRTVI I VERKETA IS RESR, L
VYRBEMEYT ) VS TOEBEORERELTY
BRELTVAZEIWRBENLY, ZOFMITTIER
WTHb, RFEINTITIZIA T4OERE<T +
Y UBFIZOWTRART X7, SemadD T FKERRH
ERMBICEBECEET Y7+ Y V5T THD,
GERTIETRUB Y ¥/ SBk7 &2 A sk
BHEL. B v ROGEERCEFREHITH. —H.
ARRTOBERT - AHTH S, SemadD i1}k
ARMHLARERICEEL, BRFHECHSLTY
LU RE I N A DY FhEPEMTIEHIZES
TERTVWEW, FZFR TV Uy EEMBEHWT,
SemadD D7V ¥ ¥ VG DERREEOT T F NI
DWW,
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FRiE AR R MM, CAD, DMEICE T B AL
EFVUCEKERETOTAXFT—END
B REMEADEE

ok BE HUI Mm% Ul #
WRAFREERLHFRAACFBTE

HNVEF2Y EERTOF AL ¥ —E 1 (CaM ¥
F—F ) HARRICSEEICHFLEL, YF 7AW
WYL R LOEABEORMICER 2 XHER
LTV, BEIR, ABELEFRABERICBVTH
FICRBE I EICX DR L. KBRS M
BREROMBIIEELBAALR T IEZHLIIIL
720 ABFR TR R O CAD g Tt
RBEEGETICEABREORBOEL L ROME O BHFR
Z N U720 CAD HIBIZ= 7 X #EE S HHAL L 7N
Thh, ElECEETLIILICLY, HMELRER
HRETE2ENH SN TV 5, KBIEIZBWT, cAMP
OTMZE > THHMEPFREZ VB EFWP L o
720 CAD #lfa % BIMIFHEER cCAMP HMIC X b 51k
B4, CaM ¥+ —F¥ I EEMET LI EICL DA
BEAFEXNL L RVIE R, SMEBB 1 B
THEMIZ2-3E 20, 5 HOBEERhE VG
Bahl, 2REMEFESRHTICLHEPLIEIZ—
FEOHEHAVTHMELS. £/, CADMIBIZ CaM ¥
F—¥aisoformcDNA X BA LBE*RBL-HE
. MMEEFIC LB THEREESBE SN,
NSO EN S, CAD HIFLICB W TABE N R
CEELRAZESTIENMNE R, —H K
BEIAEHOTA YV 74+ —A (a,b,gd) EHLTE
D, FhENRRBLOBEL - ZHMCHB STV
ZEdms T, CAD MIROSLARIZBWT
3. YD L3 RTA V7 +— AHES5T 59 RT-PCR
XD LR ATA V74— BERELRTAY
TF—ALTHLIEVHADPELR ST dTAV T4 —A
WIRATIA S YT QRGBS TEFFRETHIEN
HHhTwBED, ROMEMIB T, EELTd2 T4y
TA—ARRBEL, HMUZELRVAATAV T+ — 4
BERL, A794 v IFEATEIEREIE
ot. DEoERE»S. CAD MM EFLICELD
CaM kinase [l & s h. ABESREMBICEER
BER BT IEREL A E RoT, T2 HMEIZE
BRVRLRZATIA VI TERFERT L E R
5. MEWEBRELERA T4 Yy TRBIFET ST
EXERNE R0 T
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W FROBRBEMRDENEORE &
fERORE

HHE T8, AR P TNVIA AR BOTF
BILENENAFNERT AT ENFEN > 5 —

[BI] ek, VF TARREREST 2D ERET
HIEERHMEL, ZOEBLLIMRERMELTE
BlLEZ8EWOARAZ Y —= 7 % human
neuroblastoma SK-N-SH M 2 AV THiT->T& 72 %
DR, DAEROEBEOA Y /- VI FRIZLS
FRERMEEHL, 2) BB X ASERNTHSH
L, FRBLA, RFRETIE, BEASY / -V ILF R
OGRS EE - BEL, 35120 ER L@
THZEZHAME L, [FE] F2BRKENA 7 1
% %7 (Rehmannia glutinosa Liboschitz) ORERAR (4
W¥) »oAY - VIFALWMMLE, B—LEDW
PRALITCIXIAQOSEEERMELERYEL 2. W
BB Y SK-N-SHA B OB 82 = % A W4
iz 6 B, sS0um M ELoEE0EE P H 35
BoOME%EHILRDA, REELYAITH MAP2 L
b Bty v B{LR neurofilament-H Jofk & . $L
MAPs §ifk & D#llAA DY T ERBEITo 72, [HR
CER] MhE L RBFEOBOEN. EHEF IS
WA Y A FIEEWICRR TR LYEZ L. X612
49 FA FIEBEPoEEFrRVEREEZHEL L,
EBBEDORAY J—NIFA (Sug/ml) BLHIZI D, H
ELRMRERMBIEDONT AF /- VIFAD
Zu okl AERES (5 ug/m) iZFRBEDOA Y ) —
VIXZREDLWMNERELD - 2. HREEMEESE
ZHA P70k VAT EERESOGEE ED &
B, B ALAYrHE IR, (R Jio-A) o HEEIZD
WTRBERN P THLIVEMDOAL ) ¥4 FLEdhe
BRZAHTEREND 5. Jio-A . AREFENIC (05-
10 pg/ml) HFRZEEEMHE S, Fi2 100 pm L LD R
WEROMEZ FEICRE Lz, HELLEROKXE
SRR ERT—I—DO MAP2BERTH Y. B~ —
B —TdH 5 Bt neurofilament-HIZ Btk D28k 11
Rohhdrol, b, iEd oMgeefiRgiig
PETHRGRBEL, Thiie LTRREEL M
BXgarl brermeli,
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L) LEMICETET Y PAKEE
R EERRO SR RIEK D Rho-
kinase &5

BA W, PR ML MA HERER ERT RET,
# FHE RE fE

KEARERERRE RN ARRAERS - MR
[ 12

ok, 7y PR E AR BRIk OMRER
LB 12 B T 5 Rho-kinase(Rho-associated kinase) #
FEIZOWTHRE L7z, #inFEH 4 CdH 5 Neurobasal/
B27 % v 734, Rho-kinase DEERMEHETH S
Y-27632 RABERICO TP EHRLIRIZE 2d o
720 2 THH 4 IX Neurobasal/B27 2 &5 KEDA
VA VA Rac BEEERICEBLRIZTILE2ER
L. AVAY v OEEY AR LS LR L, W
MBOBRENELZRENICBRE L. 1 ¥RV
DA EZERNICHBEERICELEREZE o7
Sug/ml BEDA ¥ 2 ) Y AT Tt 1AM BED Y-
27632 OEBRAREEREHRICOARLON . LE
Le A YA YIEEETIZBW TR, 10pM BED Y-
27632 DFRE I L o THEZEETHE. —MRbD
MREEREE. —HifEd -y AREEREKITT
NLFRIWMA L, EHI. A YAV VIEFATIC
$v:T, protein phosphatase 1 DIEHIFHETH % 5nM iR
£ Calyculin A D352 & o THAEZSEBH BRI
Bl&®Z Shize ZHid Rho-kinase iICHHL L THC &
E2OoNBMY YBAEBEOWHIC L > T, Rho-
kinase DFF B L - HERL TV S, ChHOHK
S, Rho-kinase 2SS OAMIC BV TIBEEMICEH
S LTwAWEEIVRSE SRz,
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NG108-15 M@ hicfFET S 1 /¥ b=
) RRERAHICHZL Vv 5-HT2C 234
# mRNA Dig%

I GEALEA WL EH B, Bl )

RN AR EIER FE AT A W AR, 2 K
REF BT T E, GIRK PR BEIR B
FeR o R R R

£1 b= 2C BRMEF T 5 4 7 (5-HT2CR) iE. +
b ICRBEABT 42 =) YIRERE (PT
REH BT HEFRLLASRTE Y, T MEH
B HIOELOPEMBEETHI L DS HES
NTw5, 5-HT2CR oMl A MG L Ch G EYOE
MBEEBET S LB T, BRMBRAOFEIISH
BhEMES ST EMFEENSE, L L, WERIC
5-HT2CR 2 RFTFTHHRMAPBROMEZIZIELA LR
Lz, 4l NG108-15 Mg @ 5-HT2CR mRNA
DELEIZODVTRFE 2T RV, TORRICHERKD 54
RABon-ocHE T %5, NG108-15 Ml & b @i
7=/ —IVEIZE ) RNA 23l L, BEEUSIC X -
T—A$# DNA ZAH L7z, S-HT2CR O I MKEAN
VTR % BT A primer 12 & D PCR % 4T
ol ZAh, TZULTIFFNVEOFHENLYS
FEY A X400 bp DALBIZ. 2KDEE LNV FH
Bohl, ThFhoRL F2YYB LK 4%
HHEL, BB LA 1 XKES Y b5
HT2CR EEFI &, $ 5 1 &KiZ~ v 205 & =4l —3
L720 NG108-15 Mo PI RRBHIOWTHRE L& 2
S, k0 b VHIBICEBRHEAS )Y FP—VY VBE
DERIBD SN hd o7z, HE, S-HT2CR 126k, 8
IR — 78Iz BT, RNA splicing 3 & UF RNA
editing 1= X B BMiA AT 5 2 LAHME SR TV, 2
T, ZOMSERHET S primer X HFTLTPCR K
WEFL-7: 25 %D 5-HT2CR OB L h b5
WHE—NY R LN, FORFIEBITLI-EZS,
NHEFRELTWBIEF WL o, UED
#A& LY, rat glioma & mice neuroblastoma ¢ 4% Ml
B TH D NGI08-15 fiffadicit, ~7 AL 5 v Ml#E
{ZFICHRT 5 5-HT2CR mRNA HHET 54, Z0
RNA i splicing {2 & 0 2 HEF DD THBH T L,
Z07:% 5-HT2CR EHIZAR S h$, PIRB#ZAEL
TWI EHRBE NIz, 5%, Z OV 5-HT2CR #K
FOEBBERIZOVWTORS2ITLI TFETH S,

281

1D1420

Fluoxetine (Z& B3 /5—% >V UiREF I
Z vy MREETOIHFME L-DOPA B K—
INS VIR DRI R

KA WL AR R0 R R K
i
VLB A2 A A BRI, L NIk B85
3

[BE] chEckRLBA—F VY UHEFLT Y b
2B A5 L-DOPA D F—2%83 v (DA) ~OHR
WE A~ OBRBIItO b2y o2 —a Yy Tffh
RAEZEZHOLPIILTEL, LA, kb=
Vo a—urOIEENCEEE S 2 5% L-DOPAH
kDO DAKMBICE LR S5 2 AU REEIEL LRS-
FUVURIE-TALNE ) OREBOBRFIIHL,
BIRME O b= O HIY ALKBEER (SSRD HLIXL
IBER S NDA, SSRIA /S —F Y ViEREE[LSE
LETHRERIVOPFHEINRTVWS, £OREIE
HOEPZERTWRWA, SSRIStO b= =a—D1
VI % T L T L-DOPA Hi3kE® DA il & 8A &
STWAHAEIEL OND, £IT, N—F V¥
WEFNVT v FOREEMBA DARERZf 70y
A7 AEEM- TERBHIZHMEL, SSRIKESFIC
& o TL-DOPA Hi3k® DA B HFEALT 508 bk
WME L7 [HHE] 2 v oW 6EIe6-
hydroxydopamine (8 pg) ZiEA L TR L7278 —F &
VUREFNVOAMBREERICEER U - TERE
L, ALBEHZ W L CEIL 2 EWEF O DA BRE
% 25 I HiBE L CAH L, L-DOPA (50 mg/kg i.p.)
O3 5. B, Fluoxetine (SSRI, 10 mg/kgip.) + L-
DOPASE B, WAY-100635(5-HTIAT ¥ # T= R },
2 mg/kg i.p.) + Fluoxetine + L-DOPA §f il THE L
720 [R52R] MlA DA BERAMIZ L-DOPA HE
T 257.5 £ 16.0 fmol/50 pL, Fluoxetine + L-DOPA $#
JR 58T 126.6 £ 14.7 fmol/5S0uL & %2 Y, Fluoxetine
12 & o T L-DOPA k0 Millast DA B iX Fluoxetine
FIR G D 49% 28 L7z (p < 0.01)s WAY-100635
+ Fluoxetine + L-DOPA $tHI# Tl 179.3 = 16.4 fmol/
50 UL Td Y L-DOPA B L HEEN b o 2o [#
#] Fluoxetine iX L-DOPA HI3k® DA Bl # A REIZHK
HERFT, ZOREIXS-HTIAT7 ¥ ¥ T= A MCHE
L7:Z &% %, Fluoxetine ® 5-HT1A 7 2= X MefE
HickoThkuborvma—0 HEZERTH S S-
HT1A S840 3 S 71T L-DOPA H3% DA B A58
VLdbDEEZOND, L72A5 T, SSRIWZX SN
—F ¥V VERDEALIZ SSRIPL-DOPA HE D DA B
MEBRLESEBZEBFERO— DL Lo TWH I LN
HESNRS,
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BRERFRNICRRAT 373 G protein-
coupled receptor :&{=F Gpr88 D Eidk

KE ML M 2 P R
'EIRKE D AT BRI F R B AR ST, R RS
ERRHERTZERT e b AR L 5 — BN

AR AR R I IR AL R IR b L 2 B Bl i
FIZLVBREINTE) . ABUHRNICRRAT 8
BEFRBENLORBEPREIIRBMETLLEERD
5, T4 I3 HK differential display % v, v +
BOEBMIBVTRENER Y — Y &R HA#
BFORE LT RA TOABRTREBIHERN 2 cDNA
Wi ez RMLA ST seR7u— 2B L
A, 385 T I/ BH;S% T NEEEE G protein-
coupled receptor (GPCR) family A & 2 — F§5 & FR
ShaHH cDNA B 5N, 2 D#IETIE GPCR ©
BT RATF AL > TGpr88L Bt bhiz. 5 v
I Gpr88(rGpr88) M %31 inssitu hybridization iZ & ¥
MEARRNTHS Z EPRER I, GPCR 4L
THEREEADIT Y FEREBIZDbE > Tw b A,
Gpr88 & SHT1D receptor, beta-3 adrenergic receptor &
BREBEFERICBVTC, TNEN25%, 22% DM %
7~ L. biogenic amine Z Y # >~ F &4 5 WAV
EEZbNRD, EHLIECLIFBIFTYRAFERY
(hGPR88, mGpr88) % HML72- 5 rGpr88 L7 3
JBVNVT 95% ORHFIRE R L7, hGPR8S B
X U mGpr88 #1x113% { ® GPCR &15T & Fikic
ORFIZA v burz@®Y. FISH EIZTHWIZ
syntenic %z & b 1p21, ® 7 X 3Gl B~y 7S h
720 % 72 Northern blot 3 X U in situ hybridization 2
FoT, B FBIURTRCBVTHREKICERY
TRASHEES N BB IR Y-V |
bEEICREE SN/ Gpr88 I E B EBTEI O A%
DOREGBREBICHETITREEIGVEELI SRS,
B, Gpr88 BIZTORMEHRENREIOZ THE L
B SPICT B0 T T T EROF & F R
BT 2EERTORELZEHTVS,

fRE{L2E  Vol. 39(No. 3), 2000
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BEXFAZ22HAVWVAEKHE LI B
SRARNIC & 3 ERK ISEDEAT

SR IEBLER HE, wmR A
WK RS IR T2 2R

FERICBVTTI NG I VBEZEKRENT H5ABHE
ZHH5CIIBUEASFEINIERIZEE (oMl
HWIEHREERDBEE LTvwb, &0 Th, MAPkinase
FRIEAOBEREELHHATABB L LTEELEY
o TWw5h, 40, v ABHER T4 AEEE R,
HRHBB VY 3 VBEASH (mGluRs) ERF LB
O extracellular signal-regulated kinase (ERK) it % % %
¥ L 720 Group I mGluR ORI iZ (S)-3,5-DHPG %,
group II {2 (18,3S)-ACPD %, group Il iZi% L-AP4
F7IT=AbE LTHW, HHE ERK 3 ~ 1t
ERK §ifk % VTR L 7o Group L IL I W3 b
1047 T=A FH#lc Ly, 72X FREKTF
MIZERK DML ZE U2 £E7 =X+ (100 #
M) F##EOBEELTE, WFhdlEEs B
¥ 10 T ERK D&t % 39, 20 LR TR
WL DR % Z W72, Group I mGluR FIEIZ X - T
PLC DG LA S % 2 &4 6, PLC FIEA] 1 UT3122
DOFRERE L7z, U73122 i DHPG 2 & %5 ERK @
TEYEAL 2 3B\ L 72 4%, ACPD, AP4 12 & 5 ERK
DERAC T EE R Db o0 —H, groupIl, I
mGluR FIFIC & - T adenylyl cyclase 7Pl Eh 5 =
EXRPEIN TS, R T A4 X% forskolin T
H$ 52 LX) ERK OFHALIED 57z Group II,
III % 4+ L 7z ERK D& #ALIC 1L adenylyl cyclase D3
PDAOBERFETV S EE X, ERKIBEICHT 55
0% —YMEH | Genistein DR LR L7z
Genistein iX DHPG i< X % ERK O AL % # 40%,
ACPD 2 X 5 iEMAL 24 65%, AP4 \Z X A1EHALE#H
T5%RBEIH Lz, Zh b DRSS, Group ImGluR
Tt PLC B82S ERK HEHALICBS LTHY, Group
11, III "CiZ adenylyl cyclase #EBRIZIZHKFF L %2V ERK
HHLBBIEET I EZZ b0, £, wiho

SHEMFICHIEL T, G EHRH beta/gamma ¥ 712y

MEATBF O Y FF—-ERPERKIERILBREO—
BEiHoTWwWaE I LIRS,
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Sy MNITERIBREOE /73 U E8ICH
(33 NMDA Z2&84H%7J21=y h NR2BD
RIS

SR REEL IR RV EBA RFE WML BB
BREES

KRR B IR R AT AR AR IR IR 2, 2R I L
REERIREE, TR E iR fb 8

FF. N-methyl-D-aspartate N\MDAY B 7 L 5 3 >
BEZBEEOSTFHEFHI LY, ASEETHBET
2972y FOBEBEOBUNED LR TV 5,
NMDA Z74kix. WHEISTEATE K E (mPFC) 2B T
E/T7IV-ca-uryoFEBENETsILICLD,
DABERBEICHE LT AN D 5. RIT. B
HAREFEBE ORI BV TINMDAZAKDOY 7=y
FO—D, NR2B ORBlOMMBME I TEY, &
CIZTNR2B &/ 7 I VROERFFRB NS, 40
OWFETIE, NR2B A mPFC D€/ 7 I Vi#EsIcls
LTWARERERIET S0, 5y bmPECIZB
3 2 MA F—233 ¥ (DA) B LU+ T k=¥ (5-HT)
LU 95 NR2B 7 > % T= X | ifenprodil. 3 &
U eliprodil DB % . RMBH EE BT, W7z,
Wistar ZHEHE S v M A HWC, A mPFC [ZIKRZE
FH7O—-7%2WALEET5FERETo 720 2O
HIZBHBENERETV. EEWERS L. EPo
RILE . KOFEPIXL-D 60 FHII2IT - 72,

Ifenprodil O 4 % ## 5 (3-10 mg/kg) B L WEHTH
7u—7%4F 5 mPFC R 5 (1-100 M) i2 & b,
MIESL DA B X OF5-HT L XL O BAF BARAEE IS A
bilz, EIZRATRSICE 2MNPFERTSH - 72
Eliprodil » 4 #1825 (30 mg/kg) T b M4 DA 3 &
U 5-HT L XUV O#A A b 7z Ifenprodil (1-10 mg/
kg) DRILEIZ X ) NMDAF + > 31710 v % —PCP
(7.5 mg/kg). % %\ it MK-801 (1 mg/kg) » mPFC DA
30 M) 547 842 3 S 7 o Eliprodil (10-30 mg/ke).
& % \v>it NR2B BLE1EH % 3 - haloperidol (1-10 mg/
kg) DEILE TS, PCP I & 5 DA HBERMNAPEAE L
720 —H. oy 5-HT,,v 5L DA-D, 847 v ¥
=R b+ (K4, prazosin, ritanserin, sulpiride) O]
METIE. PCP OEHOMESA LN Dozl &
5. ifenprodil % haloperidol DY i1X = h & DT Ek
OEREHEA LB EEZ I, DLEoiE
i, NR2B #*mPFC i28\WT DA 8L U 5-HT &8 %
PFECHE L T2 TEELRE L CHB Y NR2B T
YF T X MINMDAF ¥ Y XA IVOEBY RS Iz
WY ANEICE EELLNS,
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Sy MARMBEEMICRIBL T3 Na* &
FET V2 3 UBEEA (GLT-1) &AEQO
goo0—=>%

MU BE, &3 H &l FAN
WK AR AREULEHE, HRAE RER

S5y FORREEEEHIIHHERIVESTHE R
SRR FWT AN CH B, HERK
FEid, BREAMRASA S bV R2GWT HMBIZ. TV
I vBAEMBEEREEDEE LTHY, A7 b2
VEABRRAICHBMLTwAIEEHELMIT L (
Yamada et al, 1996) I SNz v ¥ I BRI Na 4K
TSV F 3 BEEAE (GLT-1) I X b M ~B%
WEND, T4bb MRS AR, 7
VEIVBYTFLVORLERPFLELTVWE LD EE
2bhb, AHEIZBWT., BEMAED Nat K%Y
VI UBEXREDCDNA 20 —= iAo 7,
Ty FREKCDNA 54 75 ) =05 1 MEORY
F4Tru—rw Bk, Toru—rid. £K228%p
o S62MWMOT I/ BEI—FLTWwS, ZOK
ZERIHET I /B —REEBN > O, AR
BLTVDGLT-1 L CRKMD22 T I JEBENFRLSD
FLuikER e EZONL, COFHBERED
mRNA 377U H Y AHTAFBMBICHEAL, 7V
FIVBROWYAARERENEL2E A, FEEM&
WRBELTWAZ VY 3 bk FEkIC, Nat &FF
B L- 7% I VB L-TANSE VBERY AL
Edbrot, BEOEREIL. 7y MAREHR
I, IR GLT-1 R B0/ FRBLTEBY, 773
CEBOBRINVAFAELLTHBELTVWLEERHL
b A
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HEMITL2I BN AR—%2—
EAAT-1 #BR&IMICH 75 CREB DS

ibE  IEAT, KRR BT, EH k2
"B B IR B R R IR, SRR R R KRB
WERAHT AR TR R AR

AR EET7 I BB MY AMEEROR D A
ABBICLoTRESH RS L VEBECHEFIIRT
Wi, REML EOREBRTIE, TORERTI /R
WY AABERPFE L TV LIEBHSIICERTY
5o COREWT I VBINY AABBICBEBKELTVS
FIVRE=F-DI L, BAKIEL BT HZ LN
MENTWBDIL EAAT-1~-3 D3FEHTH 5. H
TEAAT-1 £ EAAT2 X7 X ba ¥4 b2, F 72,
EAAT 3 iXREMIEICRBL TV A, ZALD 5 U X
K= —DIL, BRIV IV BIBEOKEFIC—F
KELHEBRMLTWADIZEAAT-1 THAEEZONT
Bh., FOEHRGEET. BE, BR. MRS,
FIVAR=S—DY VBALOZ L NAMIZBWTHR
ENTWE, AT, 3FXTLEFEORERT
12 & % EAAT-1 #BUSH T 21ER E28E L2,

KB E 0% 10% FCS #74E T 12 DMEM s T4
BEL BELCEC -2 EIATIY TV /I
LoTHHL, BUBE LS, SOICEMET 2 AR
BELE, FERTEMIT2AMERELL, v
RAFr7ay Mk o T EAAT-1 ORBEZBRF L7,
bFGF 3 & UF IGF 3¥AZ - EAAT-1 ORBAFE L/
DIZxF L. TGFB, CNTF % & UFIZ HGF.iX EAAT-1 %
BRI LTI LALEBY RS d o7 PDGF &
EGF 1. B Tidzh 3 5 EAAT-1 % FHE L 72 25,
dibutyril cCAMP #£4E F T3 3 < F# L 72, bFGF & IGF
12X % EAAT-1 BHF Iz L, PKA BEX HR9. %
5 TN MEK BIE#! PD98059 & U0126 XRE/EH %
A L72oizxt L. PI3 kinase f ¥ # wortmannin &
LY294002 iXiZ L A LB 52 e h o7z, PKA HE
# % " MEK BEE#]13 CREB G L 238 L2012
L. dibutyril cAMP %% F PDGF i CREB i1t %
HMCREL., UEOFREL D, ChonRERTR
CREB V) Bt %/ LT EAAT-1 ORBRB247- T
Wb ERBEE N,

k% Vol. 39(No. 3), 2000
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AKREEF T bV —LGEICE TS
BHID—t Y > DY) A& & B O

ik ER, EE OB EE ORR, & AEVN
0 ER, AR AT EE EAL AN W2
VEIV RS - i v & — EhRRT SEAT RO AR L SR 3R,
TRREA SRR R R BT R R A

D-t Y YIZHALEWRICBWW T NMDAR V7 3
VESERAENR2BY Ty FEEP L REERL,
NMDA ZB/ED 7)) ¥ Y EHHENICT AT Y v 7 -
FTIZAPELTHERTAEZEDS, Dt VRS
BHRORBICBITZNERRGHTFCTHLEELLORT
Vb, S0, Ml D- Y YREOFMICED S EE
FHLMCTHEHWT, Y7 YA P2AEICBT
A[PHID-tY YOR Y AAB X UTHRBICOWTHRITL
720 D-t U YOKRBEE P2 5 E~DH Y AR EWRL,
WERFE T, BRMICERBIC LA LTl 4 58I
277 PICELY, FHEZEERERE CHART S L
D-t ) YHDAARERIZHEE L. $720 Nat £~
BIUCHAF %A+ VICBHRTEEFNER,
24%. 47% KT L7zo WY AAERIAREE>
THARICBVWTE/ZRTOICH LT, FEREB T
FEEACEREED L P o 72, Kinetics (Km: 483
uM, Vmax: 278 pmol/mg protein/min) 7> & EBIF1R b
TV RR=F —FH LY ABRPTRBR SN KB
BB PH) 7Y ¥ ¥ OB A&H pH6.5-8.5 O
HWHTHVER 2 B->TV 20 LT, PHID- %Y
YE D AKRDEE pH i3 6.5-7.0 T o 720 PHID- + 1
YOWY AAEImMM Z Y Y L o THHR S a8,
BH]Z V¥ > OM Y A&E I mMD-tY ¥ic k> TH
EXNLRDol. INOLHH, D-tY YOWRY AR
TN YT Y AR=F — LFEOE LD AL R
FATHEEZOLND, —FERYATEL PHID-+Y)
YOP2SEHISOBME PHI 7V 2 VBREREL
720 TNVF I VBROBBIER. K A4 VIZEBHE
FBICE DR 24 EALZDIZH LT, D-%) Vi
HoOE K 4 3 >~ 3B X U veratrine & X 5 B3 BRI
$B5ERBZIVTRL 13BHRETH o7, SHIT K
o Ca? A4 % FL—PLTBEN LR, &
o OEERY> SHRoBHBICHEEKERETIV I YA
BERLEVD- &) YRHFROFEIRRE NS,
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PC12D #ifICHEMICEA L 7L
D1 BLURRERT LD
EH

RA EBM, HY BAT, FMEE FERET, AW
B, R

'HRURUER R BR AR TR ST 43 T A R S R P, 2R BR T
SRR Z R BAE R LB I

ThINA -5 (AD) BREEFEY /L =Y
Y1(PS1) X7 3Ium FHilkky v 2 H (APP) 1t
FHCHES L. ABEAZHBLTYWAZESMLRTY
bo BT, PS1 Ry DWEERZTO LD TH B 2w ity
bRERTVEN, HRELTFHLEALSE W, RA
FZNFTTPS]L & APPR# L DBEM LWL, &
PS1 % %3l$ 5 PC12D Mifsi2 B8\ T. APPC KKK @
SHAEBT S &R HE Lz, 2K T PC12D M
BICREICEALZCFPSI BLURRERPS] &
PC12DMIFAA o T3 5 v } PS1 & DBEWVIZDOWT
TR A

v FPS1I BLURREREPS] *RENICRET 2
PC12D #ifa % RIPA R CTHEX H 4 Xdb s Wity 3
BBEREHCCRES M5 L. €fhse b LU
7y FPS1 BLUEDFEALBRIKEB L0844
Ty FTRIT L7 X510, ZOFREXF— 270
%XBBBNCHRDELH)CXBEML. BEEAE L7,
17,000 x gD&ELEE%* PVDFEIZFy 7oy b
L. 5L AB40 B & T 42 Ptk % BT AP & BT
%ﬁ&ﬂf:o

7 v FHEPS1 O N KB EOBRE S b BT
SNz, e b PS1 B L UFERER PS1 @ N KKK I
HEOEWEEHMCEE LTINS, 2208
T APP O C KWK OFEHELHML T, §
72. APA2 DEAEDPS] B FERERPSI A BA L
TR THEICHML, ¢ FEEPS] BLURRER
PS1 ORBHABIEGF L CEB L. LA L, BAL:
t b PS1 & Z2RER PS1 & T PC12D fif2 COFAE
REBLUCAPP DRBRICE L AMBIBVWTERR
Lol ZOI 56, PCI2D ML, BA
L7z FPSI BLUERERPSIIZE B ITERPST &
LTBE, yoWBREN 2B LsEs LTI,
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ERE LD 1IC&3/MadX rL X
oY —-DEMES

SIS IR ITIE SEE S
AR L ER

BUABE - [ - RAEDIE, MK () BRI,
SCREST - IST, “5{ Kbt - Aénte

EBEBT VYN 2= FAD)DKRZEBR L &=
V=1 PSS DIAELVAERIZL > TRIET B, K4
BFIhFTiz, ZRPSLIIMEE (ER) AL AEY
H—Irel DFEWALICEEL 5 2. ER A PV AKX LT
B WAL E2HELTEL, 50, Irel &
R 5 BBTERX FLXRED Y 7 VEZICH
b5 ATF6. PERK &L %R PS1 & O BE > W TRE
L7

ATF6 i1 45+F & 90kDa @ —E R @& E T, ER
DO LIZHFET 5, ER 2 b L ZAEFEICIZ. ATF6 i
ER OB 8 CHIRT S i, MBREH O 50kDa Wi 4%
BIBITL.ERGTF Yy Ry BOESERTFL LTH
95, PERK R ERELICHEET A EERBO-A
IX{EXF—¥T, ERAMVRAMKIZEY, ACY ~
BALICE > CHEBRLE LY, HETH D elF20 2D
BALL TH- - A EAREHET 5,

ERPS1 #RHTAMBETIZER X F L AAMNED
ATF6DERIE 65 COYIWT5 X OPIWTIT - OMIBATH.
EEHARICHEEELTW, ¥7:. PERKOHBETY
YBALB L U elF200 0 Y Y EE(LD . IEEHRIBLIZ LS, #
NERBEL TV, PS1 /v 279 by A0k
MM TIE EE#E & )T ATF6 3 X U° PERK
DOEBALICEERD Sl h o7,

ProZ s, BRPSIICESER R ML RABE
B TFICIE, Irel 7213 T . ATF6 ® PERK ®if
BAEELES LTWAEI EARB I,
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Wnt ¥ FHIUEERICBEWBRZTRT L=
> 1 OHNEIER

SIF Stz M B, EHE BT, Rl RS,
ZAR SORME BB, EE RN

VB RFEMRIE L ¥ ¥ — - FRK BT, Bk
H - BEBHRNRR,ERK - K - Ab—, ‘B
M - ERATO - E@FEML7a V= 7 bS50k - 8 -
STREEYEH LY ¥ — A - ¥ &L

[BM] 7V E=) Y T REREETVINA T —RROE
EEHNEEFTHD, 7Lty 1&B (PS-1)id,
7I0L FRERHUNEACHSLTWAZ LWL,
ERoTETWSD, PS-1 OBEOFHMIIRZEAHT
H5H.PS- 1 HEBAN—D L LT AT VHRAES
NTWa, pAF =ik, BERKICEYS T2 Wt ¥
FIMEERFH-TBY . Wnt OREEZZITH & M
BAB-# 7= U HFERISNBABIT LRIEFRINE
FTHIERHMONRTVS, LELEND, p-hF =¥
ERAE LTS PS-1 X Wnt ¥ 7 F MEERICEAS L
TVAEDPEPEARHTHS, Frid, ZOHEZBHLH
T2, FERTVINAT—RBECEDOR
AERZLDOPS-1H. Wit ¥ 7 FVRERIZED L S
LEBERIZTHIEENT L, [ ]l MHAERPS-
1cDNA 5 & U & PS-1(M146L) cDNA % € h Zhi
FRBAEET AN MNP %2 Wnt3a &5
conditioned medium T L Wnt W# % 5 % 7. Wnt
FEE. MBRCERESNZB-ITF=VEAL)T
oy MZXDBRHBL, FAERPS-1 EERPS-1 & Tl
BL7o 372, Wt Bt ColRN B- v F = D5
WERNTT B 720, Wnt-3A A8, EEAKRMEAR T
Horvru~ndyI FEEBRIZEML, -2 7=
DR BREEEICET L. BAERPS-1 EERPS-1 L
THE L R Wnt3a0fBMIC L 5B TF=0D
L. ZRPS-1 ARBREIE- MR CIITAER
PS-1 ZBERB S MR L EARBNZ EXHLPE
ol T/, Wnt-3ARBTTO R AT =V O5R
FRATLEZ A, ERPS-1 2ARBRBHSE/-MKT
3= 7 7= DSBRAT AR PS-1 BB IC <
ol [KHR1SEOKLOER,S. BRPS1H
Wit S F VKRS BT B B- A T = v OREICH L
THHBYIEHL BB P E oz, ST &6
12, BRPS-1 0 Wnt ¥ 7 F VEERISHT 268
VER ERBW T VoA < — R ORI & OBREOM
BUNETHHLEDIS,
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beta-secretase @ Alzheimer's disease &
MiET Bh 2. 5 b Cortex (28115 MK-
801 M &

°AHMED Md.Mahiuddin', ZIAH #3?, RAHMAN
Md.Khalilu?®, JigE &

WRIRTTA - BE - RAEE, WK - BRH, Y
K- AL

IV FRTF¥—% EC3.4.24.15 (EP 24.15) i385, ¥
THEAB L UCERBRICEC RGNS Ay DL Y FRY
F ¥ —¥TH5D, Rt APP O processing (ZBIET 5 &
S5 2 & 2HB L /- BACE ( beta-site APP-cleaving
enzyme) & IFiZ 1 5 transmembrane aspartic protease @
B 7 processing b Alzheimer’ s disease (AD) {2 B#
LTV 5, BLRTIC BACE O BEE D5 4* beta-secretase
OYRFEERYORZ MM S ¢ HHIREH Sz FuE
72 C 1% Q-sepharose column chromatography @ 75 & %
LT, v FRD EP24.15 2 Wo0IBR, 2L
T QFS, CL-peptide & PZ-peptide D=0 5 & DEH
#{§f L7z HPLC & fluorescence spectrophotometer {2
Yo TRFEEE L MR LIzEP24. 155 & V72T v
} %P3 cytosolic fraction @ Western blot 547, # 75
kDa & 50kDa © molecular mass iZ ME¥ 5D
? R 7z 5EP24.15 immunoreactivity /3¥ FERL7
% v b BACE #i4kT 5 v i ® B bound fraction ®
Western blot 74745, # 55kDa molecular mass 2
#Hit3 5 BACE immunoreactivity 78> F 2R L72. AD
IZ%44 % EP24.15 £ BACE®D WHOERZENRE %
B2, fhzBid MK-801 &\ NMDA receptor
antagonist % AD ORMEREF NV E LTHEAL,
725135 v MK beta-secretase BEF E HBR L.
5 v MR D% B 45 D beta-secretase ~ 9 MK- 801
DHBEWBTETT,
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REIEENFEICLBZTILIYNS T —RE
#Bi T D D-Ser26p25-35(40) BN

AR B BBE B &T M
SR S B = WA R

TUINALT—% (AD) BEMATEABMILEL
ZBTIuL N (AR ¥, THEERICHERMEEEY
EETHANZXLAZHS STV, BAITMEE
EHIZTEILEND AR (D-Ser26B1-40) DA BHEIC
ZORERETH LD, Ty VRNERESHERIC
X b D-Ser26p25-35, D-Ser26825-40 7t & DGR
ERTHIERFEL. 22T, EBEO AD BER
M D-Ser26p25-35 BIME D HFAET 2 H % 2D D-
Ser26p25-35 H RHifk (20.1, 22.7) K UB M IRbUA
(4G8, 6E10, AT-8) %H W CTHMICRE L7z, 201 &
D-Ser26p25-35,-26-35 12, 22.7 i¥ D-Ser26p25-35,-25-
40 IZHERMIZEAL, WThd L&D AR 25T D-
Aspl,7,23 BX U D-Ser8 &4 A ICIFHEE L v, &
R OREE, 20.1 13 AD BE 9H (FH76.8 %)
SO, RkEHIRT—HDOEAB, ghost tangle
BUMB 7 I 0l Fefmliods, EER6H (BB
7758%) Tt er Rk, OB, D-
Ser26p25-35 TN X+, B25-35 CREINSINEho
72. T/, 6E10 BV 2 4G8 L DB RBOKERN S,
20.1 IWEREAR I RAET, RREZEANOIT
B2 RBTHI LG ok. —H, 22T EAR
Rt Lo 785, 7 AD BE o WEeRT,
B CAL, 5L, RAKEOERAEMmL el 2.
EFB6 AT emBtatBoidh ol TOR
i3, D-Ser26p25-40 T MBI E h, B25-40 T
WIS hied o7, T2, AT-8 Bt NFT &4 #&
EO—RH 22,7 TR NS, HULEORERBOK
Bi&, D-Ser26p25-35,-25-40 BHE A, AD BRERD
FEABRERHRMRICEROICHFET A I L ETRR
T5. DEoZkXpikeid, AP BEABICERRE,
TSIV 5 £ 3k S h, THEN O D-Ser2681-40 25%
ABPOBEHL, BANEHESRREZ CEREOFER
& (D-Ser26p25-35 %> D-Ser26p25-40) \TEH# 3 h, £
NoFRENRT I VBT IREREHRIESZ
LItk Y, BERBMBIIEBEYS AL EERLL. —
75, FED B1-40 % D-Asp B AB T T DHVBUNMR
MEREDO-ODRBERTH Y EARICRBTS2E X
72 (BHY 7+ =T KE, CA Miller #ig & Dt
Wrge).
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Iy MNEZEARAAD B-7 I A1 REA D
FACIUBRINIFER-BRIEERS
REEORBE-_aFFEME7EFIVO
YRt OREE

°TRAN Manh Hung, il 13, OLARIU Ana, REN
Xiu Hai, 85 #RE
& B KRR R A TR RS

[E) TAINALT—HORFEIL, EAROEE
BRESCTHE B 7 IO FEH (AR PEELRRY
FRELTWREEZLNRTWD, THETIIEAIT,
59 MRERAN AP FRRICEATS . FEIRE
BEOEHME, BIU=aF  lBICLETEFV
a9 v (ACh) & Fi3 ViR EFBEShs L ®
BELTWE, S0, 2hd ABICE D BRI ND R
HEED A H = XA 2BYT 5010, ACh I
T2HADART I A FOMBERN L 85
2. ABICX 2 ACh EBEOBEICBY 2HEH Rk
BELBBEE (INOS) DREIIOVWTHE Lz, [ER
JF#:] AB(300pmol/day) ¥, 35% 7t F=F 1) /0.1
%Ly 7 LFUBRICEBRL. BEEI=KRC72H
WTF v MIRERANIREMICEA L7, ACh E#EZ
AB DIEABIEA S 11 HHIC in vivo dialysis #: % Flv
TH7 72 NO 3L HPLC 2V CRIEL 2o [#
BB L UEE] ABL-40, 1-42 B X UF AB25-35 DFFfiiE
Ak D, BEHESEICERRL T, KREE - #E58
THZIF U FEREM ACh BEITEFRHICEAS L Ly
L. AB40-1 SR TIRELRZBD Shld o, 72,
AB1-40 D5 X b, BEFMY S 3-7 B HISHESIZ
BWTERZ NO KB OB E Ca FFEFFHE NOS I
HOMMAAD b, X 5T APOREREAICLD,
HEIC BV CTINOSMRNAD BRI T A Z L DAL 72
BHICAB IS 5 Ach BEEOREIZRBIT S INOS O
gz o, 4 o NOS BHEAEHWTHRIE L
iNOS M E# aminoguanidine B LT §-
methylisothiourea % Ap DEAREH & ) ACh #E#EZ
HETAWHETT1IH 1 EES TS L ABICLS ACh
BEOBZIERHICER AN, LLEoRRID, AP
12X 5 Ach EBEOREEICIZINOS ICX W AR ShaE K
BONOPEELTWAZ EIRBEEN,
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FTOP-17 RiICH U 3HLER, ZREB4 D
PR

CEIR ME-L #HE OEW, KR8 AR RAVID
Rivka®, VAN SWIETEN John C.4, J}5  HEk!S

R AR E AR, HLimE K R 285 TM
fa# B4, *Netherlands Brain Bank, *Department of
Neurology, Erasmus University, SCREST, JST

Frontotemporal dementia and parkinsonism linked to

chromosome 17 (FTDP-17) if. EEaAEEEEOR
BHARKERTH Y., BMNLREELE LM
BoBik. MR, L2277y 7R, HoSH
FREREEZ{EIMONTVS, 984EIC, TNHDOK
FTIIBIETFECIZY VB, A2 oy RIBRER
RAIN, ¥y EHBEMREOBEERYE TS LTO
BELREFVELTEHERTWS, 27V Y RIER
OHTH PIOIL ERIZHBNBENSE . HROET
bHENWZELL, BEMEREEZOLNR TS, Th
2L, RAO6W ZERITRAESE . HROETH BV
CEDLBERMERLEZONTWS, bhbhid
P301L, R406W HIMM % Hvy, K, ravn
ABEBRESICBT 2 HAR, ERMY Y OFERE, ¥
YSLER, RECERFHEICL RO, $XT
DFTDP-1T R 7 v ¥ 7Vv A4 vy 72X hft5 &
iz, bhvbhid 3, B4R ¥ 7, P30IL. R406W
BRI RRENICHET 2P EB L. P30IL,
RAO6W X D RB L2V a Y VABBRES %, 7T
Ay r7ay MZI ORI L7z, 0%, P301L K
TIIERR Y 7 OADE LTz, R406W KTzl
AR, ERYSVRBEIFEETREL TV 20
o, BFERICHARPIOILZESBEENIZI 7O
B, ABRMLEICES L TwbZ edbd ol KIS,
P30OIL BT HERB S I oW THBRICEIE LS
H.ABEHy VOB EIIEREL, ERYMY Y ORY
VBREDHLNI, Ebicbhbhid, FEMNY S L
RAO6W ER ¥ 7 Bk s 0= v 7574 —I28
WOHRHRRER LS 22 B0, AEEE SO
AR, ZRMS v 2oMT I L IIH L, T8
Lizs o9 RF 70y MIEIW@BHT AL,
RAO6W BHIZTEE S 2 ERA ¥ 7 ik, BAR L FRICH
Blo) VBEENTwAZ RSt loal, Th
L, UBERESTOERY YL, BABob 0L
WA, ) Y BLOBEME D 72, 29D Z ik, R406W
ERBICBT 5 AEMMEOBEIC, EY Bk
TERENFBES L TVwAE I E2RBLTYS,

fkEfh2E  Vol. 39(No. 3), 2000
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14-3-3 regulates phosphorylation of tau
proteins.

°MITSUKO HASHIGUCHI!, KAZUYA SOBUE?,
HEMANT PAUDEL K3, TOSHIO HASHIGUCHI'
'Department of Physiology, Tokyo Medical University,
Department of Anesthesiology, Nagoya City
University, *Department of Neurology and
Neurosurgery, McGill University

Neurofibrillary tangles (NFTs) are one of the hall-
marks for pathogenesis on neurodegenerative diseases
including Alzheimer's disease (AD). NFTs contain
fibrous paired helical filaments consisting of hyper-
phosphorylated tau proteins. Hyperphosphorylation of
tau proteins impairs tau-mediated stabilization of
microtubules, thus leading to cytoskeletal instability
and tau aggregation in NFTs in AD brain. Phosphory-
lation of tau are thought to be regulated by not only
kinases and phosphatases, but also affectors.

Now we are reporting that 14-3-3, which was report-
edly found in NFTs in AD brain, tightly associates
with tau proteins in brain and stimulates phosphoryla-
tion of tau by cAMP-dependent protein kinase (PKA).
14-3-3( failed to enhancement of PKA-catalyzed phos-
phorylation of the synthetic peptide. We also show
how 14-3-3{ modulates phosphorylation of tau by
PKA. Direct binding assay of 14-3-3( with tau dele-
tion mutants revealed that 14-3-3( binds to tau on the
microtubule-binding domains. Furthermore the West-
ern blottings, using phosphorylated or nonphosphory-
lated site specific antibodies against tau, indicate that
14-3-3 potentiates PKA-catalyzed phosphorylation
specifically on Ser®%% of tau.

These results indicate that 14-3-3( plays a pivotal
role in phosphorylation of tau and may cause tau
aggregation in AD brain.



3B1300

DIV —WE5IC & B2 BA BDNF 5K D3
B aBEREICE T3 MBS REE

i bhoFRL L@ BT BT BT, LW
HWLET HELNR O BKR ARRE @ kE
1M o 0 = —F5E, 2CREST Bl iiip i
H, 3BIUR R R4

B E kMR RN T (BDNF) &, HRELS v B
THMT 22 7N A4<—HmEBEE TR LT
5., BREOABRHBEOEFERLARIGHICEE
TEMEEL TV IENRBEND, B, 14>
F v 2 VIGHEALH R B EHR 0 BDNF &8I § 5% R
FRARTV L S0, BURFEEF V)Y AF v £
W (VDSC) OMERTH Y, HERKMTIHL YN
V=WiZk A5y MiEEO BDNF AROMEESE RV
Lz THET S, £E45 8805 v FEERIZ 20
mg/kg O YNV — BRI & —E 51, {5 O BDNF
BOKRFNENZFHS L, mRNA X4 BET &G
i3 8 BRI TRAK (M 5-10 ) & o 7z ¥ L 72 BDNF
1213, 30 kDa ORISR D 57 b B &, BDNF &1
DEBALIRB SN 5, HBE BDNF OSRFEIZES
AU —VEIL, 15mgkg Y ETH -7z, ML
Bk, UV — S X A MRRIRASE i A 5 T,
BDNF 1§ 55 s ik il o BRAIIE CA R S h. FI% CA3-
CA4 HEBOBSRB I W S5 2 L ARB S hiz,
YNV —id, VDSCHERAL T VF I VB
#MHETLHDT. VDSCHERTHEEY Y REF ¥
(VIN) 705 3 YEBIBHENTH 5 DCG-IV ®
2RAR-4-T I JEY I 24 VK B (APDC)
DO¥eE2RAH»Tz. VIN i, BEPI BDNF 2 ER S €420
A%, DCG-IV % APDC {iH#] & 212 # % ® BDNF % L
REEHTENS, FU¥ I VERUHEAE L BDNF&
BASEIZ IS 0BERS L LD EBRbILD, KIT,
BDNF OB ERN RIS BT 8, oMo
BN H 5 VCIEHRAROSRICEETLEHNE D I
DWTKRE L7z, #ED BDNF 2 —#8#iC LR X4 T
b, MIBIERI I S EEE ah oA, YNV -
% 5 HEERIZS L BDNF # S5EICEo &, 4855
MBI L, COLRGT T, ISV 5 HEM
BEICEERASNZ o7 UV —NVIHERYE
RBALIEDHBEE LTTTIZET IR TVS DS,
S, )V =i R BRSO BDNF 415 % 124%
I, TORKE. oM oMBMRTE % bRk
THLIERRLPICR 7
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1L/ 742U % 2 FIZE 5 BDNF EXE
HEIEA R AEDR

VR 1SR, FIH O, dI RS
R K - % - AW

TRAREREROE X, BRlroETHTH
U, BARNZEBBERELINR TRV, B, ®E
WHHOREE S 5T BA L7 7 4 ¥ MR
DIAFCEELTwB LI BES LI NRTWSED
FOABZAAZOVTIRIIEAEDD o TR,
AL 74N VICHBTHIWEIAL ) 74D YIH
yREBHSHh, fENHADL ChIcE TS, R
T, RENHHNO—DOTHEI7ORAKRY VA
(CsA) iZ2owWT, BB EMERERNT (brain-derived
neurotrophic factor;BDNF) &I RIZTRRB I T
TR O IFI BRIz OV TRET L.

FHEESTS v MEF S O®H) DS X b Fkk
Noz gL, Hix OBEED CsA (0.1ng/ml-10pg/ml) %
24 BRMIER 3 €72, Ligtho BDNF DR BFERE
WEETHELE TS, 500ng/mL ® CsA DEFEHN
X hZEL L BDNF SR L7z, S 512 CsA & kiE
fiCmAzE 79 BABEEZODTR L. £HEME
KIR B, EBRMOBEITHEREICHML Tvi, —
F. 88K S v M< CsA (1.5mg/kg/day) % 7 HFE
R S-3 5 & &5 T4 & BDNF S B Q¥
BEgIShz, ThHDKED, S, CsA i1 To BDNF
EARRMNSELZ LX), WML I
BRI, L L., CsA XREHGIER
PAHT AR, PRERKBHEREL LToMHIICIR
BRERDHDB, f A/ TAVVYIVT L ERLLI T4
VILEATA LIP3 SRESERE SR A I LML
nNTwb, 22 TIP3 5K E OBEHMLOBEEM
INRTF FTHB Leulle KW THBICKRE LK
B, MR EZEWH T 2EHE b2 EWIH L 72,

AFEOR RS S, CsA B O LM
e 2L, 20/EHICIE BDNF OEAFESE %
HBELTWwWAEEZOND, REARER & SR ES
BRELZAIBBTETTLOT, MEERLTELD
ERDEHORES TR THELEELZLNSD, ZOBN
5. BUE Leu-Te ORI IHEH D& EIZO v THRET
EfToTwb, MRRERNFRESTTY ¥/30ThHY
KBS LIIMTOBRIIDEVHRETE L
D, AL TANPYF Y FRZFZOMEWE R LK
SFEWERLHF LT Tu—F 3 Htish i,
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HEFMREICH 1 5 BDNF mRNA OF
2]

CHI MFLEFE B RE MM WA AR
i FLUE OE,ZH WL E SHL PR
ﬁi&

YREBEWMVAE DEE, BERTHNYRE FTES
B A, ST R USA LY 7 — B

FHBFOMBEFMBLE 16 1 & FHER B oMM
JE 15 B3 & U SR IR ARV S o v TR H R B AR SRR
HF (BDNF) ORBE#H~72. N-myc DHIE% 2D
HFHABROMBEEMIE T N-myc ¥z B 4w
Fi4 B O MRSEMIEIE 12 X TBDNFmRNA 05 #
BEABICHETH > %o & 5128, 41X human BDNF
mRNA 2 6 F¥ D splice variants FETHZ L% R
W2il7z, 203 b0 AR OV TR THEARMET
FECRHEZD 2. BEFHIBED 80% L. LI
BDNF %54 TH % TRKB DEREBD L, FEA
BB Cid full-length type O BEI BN TF % BRI
Tid tyrosine kinase domain % /X { truncated type 5%
BURVBEMELZ o ChLDERD O FHIBOME
ZFHlfiefE C ik BDNF #° autocrine ¥ 7z paracrine {245
WENTRKB # ML ¥ FF MEERMPHE S h, #
DR EANAFE A IH X Ncell survival A S L& 2 5
hiz.
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EES v MBES LUEHKRTEMEMIC
HITBHITX bOS > OIFREE

HE DA HR FAHEPT B
RBK 28 0V EBT 7o & B B A A R

IR MaF 3, KR VEY E LTERRORE.
BRASICUHOEELRRLVE D 1DThH b, T2,
LW, FEBPIHBEOERLICLECEDb>TY
A EPAC. AR, RER R, 0%, %
EREDE#HOBBICBWTHELDEAZRIZLTY
BIENbhroTETVD, RBFRTIH. TA MY
UAREBABOBMEBERICIRIEZTEELASL LD
2.9y MEE 19 BEOBEB XURKTH» LR
LARREEARERAWT, APy /Ick 500
EFHERER. BLUTHBRERET L OBRKRICOW
THRE L7 COEERIE. BIZAEHKTHY. 7
VTR EOMBNLEEEIEL T3,

EI9®F v MBI, #ES X TR TIRMEE /8
4 Y CHEL., Z2OEEZRHICENBERBICRRL .
FRC DB, X b5 T4 —)V (10-1000nM) * 3 H
MERXEREZS, ZA T IF—NIZX BHEM
BOLFHFDESR LN, F220%8I1E. =X
fuFURERCHTE T ST A FEXY
T ICEYVHESRA-ZEXY, A FURR
KEHFLEHTHAEEEZON D, T2, A b
Oy SRk aitkE B RERRRBETo A L
A, BESEHROMICIBW TR buy Y E5E
DEREBAR LT

51T, ZOMBAETERDROERBEEE BT
B0, FHRIGEEETTHS. BDNF L offr%
WM L7z A+ I+ — L (10-1000 nM) % 6 BE¥fiE
X 24 B 1EA &4, RT-PCR #1Z X - T BDNF
mRNAEBZHEL-EZA, I00DM X F 5 V% —)b
Bk o BETRIBEVIHIRESR SN, BDNF mRNA
G2 EMM L. CORRIZ. ZAPI V-
& AHBAEEERHRO—EIZ, BDNF #4rLTw
Z2MERERBETEHDOTH S,
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BONF &z FRE 25T 3 4 o070
T—2—EMEDEE & Ca* INEMEER
ERSRIB D AT

*H¥ W, X% BR EE EH
BIEREKX - % - 27ty

i e SR R T (BDNF) sBIZF 1.4 DO S0 € —
5 —(P-L-IL -IIL -IV) I2 X 5 TEBSFHB X hTHB Y,
SRERBEHABESFEEL TR LEEL LN S,
BDNF B{nFid. BOEIZEE S M2 5D Ca> KA
KEoTRAPFEINBLY, Ca* V¥ FHMICL D4
DOTTE—F —OFEEFHEEEICOVTOFMITR
NThb. T4k, IREEAREE2—0r~4D
O BDNF BIZF 70— —FhEFREN T T 2T —
THREFICERELLVE——R2 7 -2 BETFEA
L. RamR@gicsir s Y os— 5 —EBRE(Icown
THRE L 272, $TR#B%0H 5 Pl DIEETL
AV PEDHEBOLDIIPIORELL A Y FOREES
AATz

TORKRKCIBEDO LRI A RKBEE=2—1 ¥
DRI, L- ¥ 4 7 Ca®* F ¥ %V (L-VDCC) & N-
methyl-D-aspartate(NMDA) L 27 % —OR K % &%
f£55Z &, £ L TKCl %21t 54T BDNF #{z
FRELEWR-L A, 2OREFRIFTEIZTEL
RO BIREREAET LI ENH L E ot 70,
JBisrRREE T BDNF P-1, 10, -II %&b S 2 2 &, &
LI, ZO3D2DT/aE—¥%— 3, Ca® OHRATBF %
ANVOBBEIZL > TREENR L2 D, P-L-I1 IXL-
VDCC #H1. P-III i L-VDCC, NMDA L+ 7 % — X
HPODCa¥ ¥V FNIZBETEEVHIHEDH B 2
EPHLNE Lo LT, PIOKREIL AV M I
2ODERRDHTUE— 5 —FHRITHFLELTHBY, PII
ERBLSTBERT 240 L CTERILT 50 iR
RNz, ZoMEIR, WEMRICHT 5 BDNF 0%
PRt RETLI-DORGBEO D TH L E
Zrohb, BfE. TheEho s aE— ¥ —FH{b
WET2L 7P VEEERICOVWTRE R M T
5o
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HI T LikIFR L PACAP E{=TFORR
HE R BREI IR

CHM B, PR M H3 BT
HWEEK - ¥ - 4 THEEY

<7 A/NREER A (CGCs) Tk BB EIZE 5T
L- MEMEKERE A VS T A F ¥ 31 (L-VDCC) 5
Ca¥* PRAL. #EMBESIH SIS, OB, B
H & # 2 5 2 ] 7 (brain-derived neurotrophic factor;
BDNF) D BIETRAVFE IR 5, XFE T,
PACAP (pituitary adenylate cyclase activating
polypeptide) BIZF2S Ca* AW L - THE I h B D
EIPITDWT, T2, HENICER Sz PACAP %
HREMREZARNT 22 EIDICOVTRE L. £
7o, MIREHMCE DL AEREERICOVTRE 2 M
R I2ARIEER O CGCs B8 T L-VDCC 12 Ca**
EHWASESE, PACAP mRNA AR ATHEICHE X
Nico COB. 22007 RXTI4ANY TV 4%
B L7zc PACAP DNTERI L A b L. PACAP38
Lt 75 —p7 5 T=A FPACAPG-38 % MA 5 &,
B #iC & o THE S 15 MM FEH B 3885191
BEShiz. Thiz, NEBNICEE S/ PACAP38
A% Ca¥ ¥ 7 FIVIRFF R R AR B sE MR B b o T
W5 Z & &R PACAP38 ORI & - T MMl
FEHH AR 5B A5, Z1id PD98059 %2 KY294002
DWW & o THE S /2. PACAP38 % BDNF i#in
& 2T cjun BEOBWAR TCA ¥4 7 VBFEOT 2=
7 —ECEROBIHPWMBRD Shid, chdbgikd
PD98059 % KY294002 i & » THE S W 2h oD
HRIE. PACAP38 1T & 2 AR KIREFEIMH 12 i3, Ras/
MAPK %, BIUPBKADUPE L TWH I EERL
TWwd, ¥/20 9y MABBEE= 2 — 9 v oMARE%
RICBWT.PACAPBIEFTUE-F—DHINT T A
BEBRIZOVTHRE 21T o Twa,
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BICHENCHFREOETH S
40kDaBINP S &kMD cDNA 70—=>7
EZOME

. BAT, AL OANE AR BK ER OB
=y J At

H 8 : BINP(Brain Injury-derived Neurotrophic
Peptide) 37 4 B 2 AR M i (AR R 28 30 3l 41 R
EFROIBEOTI/BPOLLIRTF R THE, FD
ERBRECOWTRE T 5 BT, S5hOBELH
ML LT kD RFEHITOVTIR, PI I~V LT
BINPFEMEL Ty MY T T v — L FHW-LUE
EBH 68 40,50, 100kDa DEFEH B E LTHES
hTwi, 3512, 7y PPBY F T by —akHK
EL. Sy MRYFT bY—4E B 5L LT BINP
FRELOHAOMELEEL LT £/ 20—F N
HAERBTHI LN TEL, THOE/ 7 u—F U
5 (6A22) ix. BINP DI #FIE L, ¥ 40kDa D&
HEZZEBRLTVDEZ EPFRBEBRTRER:, &5
AR EROELNE L RBRL T 5 2 L2l
Buft, FACS IC L AT TR S Wiz, 22C, Z 0¥k
6A22 T HWTHIE TH 5 40kDa HEE D cDNA 7
U—=Z Y7 %fTol. cDNARBIO—=0 715y
M X DB L7 cDNA library Z I IZFH s ¢,
6A22 % AV TRtk FACS I2 X % sorting, 747 % ##
DEFTZELIZEIDITo. BB ESNLDNA I
polyA & ORF 2 L5 2R OFHD cDNA Th - 72,
Northern blotting (2 X 5845, €0 mRNA X5 v
FCRICHRNTHY. BRI Y ASHETHEML T
720 T cDNA ORFIFEN CREERABMNEH Y. =
WAOTFHRENLEHEFE SR D 72 Ty P T
TrY—AERIVIV V- avgicru—=v T
WV -0k 6A22 THRIERKET 2 L. B 5N/ cDNA
PA-FTHLFHENIFTEOEAENFIEESh
720 2@ cDNA % COS7 Mlflic S 3¢ % & Ml
KRBEFRLN, BINPOEEGRHETHI LN TE
oo BEDZ ED S, HHNT: cDNA i BINP 254k
FEOEETFEENS 40kDaBAE % 2— F¥ 5% cDNA
ThHrILHREN,
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Z v b0 Glia Maturation Factor-y
(rGMFG) O cDNAD/O—Z>T&%ZD
s H

B B W B Ik BHVL =W #L W
A BELVHE BE-IPLEE TS0 BN &
W EE Ik %E°

"EE B LR ERER N RBEHE, 2GRS
R 22 B8 RSB FR A AR B ER P, Pl BT R
BELR, LB HIRZEERRENABT LV ¥ —

U 7HEKER T -B (Glia Maturation Factor- :
GMFB) &, HHEWO 7 ) 7THBE =2 - O DK
E-Mbicl5 3 5HFTH Y. 1991 42k F GMFB
DDNAFIZO—=VTFENT, AR TR badA
MIB} B GMFB DRB%E / —F v Tay 74 ¥ 7
TR LT 2 A, GMFB IZHIET 5 4.1 kb DN
Y REPAHITRET S 09kb DY FERD, B
727 GMFB @ homologue DHHER E L2720, £D
¢cDNADZ7U—= 7 %fTo7:L A, EMIBWT
GMFB L HF OB w7 ¥ X7 BE a— F3 5 BETF
RRL, 7V 7HIREERT -y (GMFG) & &
2o SHEIZE 4. v D GMFG ('GMFG) @ cDNA
¥ru—=v7 L, J-FrTuvyi 4T v
A% »F7ayF 47, In-sitn hybridization #: T#&
MR TORHA LTI,
tGMFG @ ¢cDNA £RFI 2 HE LA 2 A, 426 %
#5725 Open Reading Frame ¥ %> TH 9. 142 @D
TI/ IR YN IEEI—FLTWAILY
Ghrol. TEOTRENLSY Y RIEDT I 7 BAEY]
X5 v b @ Glia Maturation Factor-B (rGMFB) & &\»
MR (78.9%) »% Y. tGMFB DLW ER R IHHIC
HEIHETHHLEENTVWEES 87. 6FEDT R
F A4 YBRBEEGMFG LBV THEEICRFSATY
Fro J=H Ty T4 Y SETHERBLRAIL
ZA. 7y FOBK. BE. BRIZBWT rGMFG I
5T 5 09kb D mRNADM L BHAL TV HDEED
72 7P IGMFG Bk 2 BRI L v = R YTy 7 4
YIBERToETH BWREBRBTY YR EHRER
HRRD H Tz, & 51T In-situ hybridization ¥ & Y [
DEEEFE T IGMFG "B BHL TwbD %D
A
ZheDHERX Y, (GMFG O34 ik *GMFB £ 7% 9

R RA GRSV EEZ DR,
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BAERASLIFL—1 28R E L AXKHEH
BEENQUITOHRFS—FK

HRIL A MR RIEL M) EWELZA R,
BT O e BT RO BT R RRR,
an &l

WHETT KRR SRS — A, 23 v ¥ — VEEREDZE
BT, SRR AR AR OB AT S A IR

(BH) AR BGEHROVIERICBVWTHRELE
R TARFEARHATH > 724, T4 BRI L S
F -1 BEORGEFTHHIEEHLPIILA L
» L. BESELEWRCHERLEN 27 VRS
LEHBENIBILRFT LV 2 F > — 1 BED L H IR
A2 RETLIOPEIAHATH 2o ZORXTIEIR
{ERHTL 7 F v — 1 OBRNAREMATHLDD,. 2D
ERMBICER LR Z0MBATO Y 7 Vv
Rz rHiEHbshszor, ZLTEOMEY
LAWEhERFIC LV AREEPRESRLOH?
ZHLBEAICEZLATEICLYBILAS L F
Y- 1EFBEE LAHEEEANTTTOI A —
FE2BLMIT L, () RRT v b L FHEERMN
B (DRG) % #§ih - 57% L DRG fi&EMil, > 27>
M2 B LT s, - LY~ uy - V%
BV LTHW, ChbofilzrEto~vani
Jya¥s bk b GAL-1/Ox (thGAL-1/0x) 2 & b £
BTAHTEICIVENNRE RO, BN F o
YU VBACNTARILR L S — 1 OFRE
B L, Bl ZoMloiE L%+ DRG 8FERERC
fER S EHELBICRHMEREAREEBE PS50
I PEFERT, BE) BOBER Sz thGAL-1/0x 2
hy=ruav 7 VoMBEIER S L. thGAL-1/0x
Oy —5y PV RO1OWI I 0TV THLI LN
L2, ol cidEREmEs o,
thGAL-1/Ox CRIg s hiz~vsury»-JcldFuy v
YV CEBALICERDSRI D, MW ST VRERDE
WS R, s rsu 77 - VOBELEN
DRG # EHERO KM S OMBHEL M
REL. R KHHRBEEROBRLETL S F
Y1 FEALLIEEEAOI R —FiIUTOX
SIHTbRTWBEEL LN, HEHMBNTER
RIEIZDH 5 GAL-1 G EAMB P oOFAMFER RN E
HH b stz v 20 VD 54 & kP TRRML
XN.GAL-1/Ox k hoTwsu7 - VRRHBL< Y
077 -IhbRHEMEEE R RETAIRNTOGUEL
1R LEh R A 2 RAET %
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7 3= Z MRS MRA A IV S 7T LORE
BEIMRISICH 3 PKCRUAILED 1)
> OREHEIE ISR T BARET

Sk Tk, BkR X E4AR B AL R
i #H
Jedig ik KA B IR S e B A AR SR Bl - SR R R R

—HORMBERZOM/MITET b=V (S-HD 5
Wit e ¥ (ThoRl 30 X RRBAAL V27 A(Ca)
BEMNESSAELTWAZ AL TVS, 2
DA A=AV TIRZESH TRV, 48, b
NhhiREZE+RR: LFHREELT, 7T
= A RIS AR Ca BRI BUE (Ca BUR ) 128
Ha7usr 4 ¥ 5 —¥ CPKC) RUEAINVET 2T ¥
(CaM) DFHBER 1DV TR L7z, Ca KB ORI
B F BV I/ME# %%, 808 Ca A% fura-2
A, BOBS OGRS F-2000 & AV TV, 10uM
@ 5-HT £ 7-1£ 5001 @ Thr I TH SN 5 CaiRED
Bl @M L7, PKCHIEH & LTPMA %, PKCH
%/ & LT staurosporine(STAU) K U'bisindolylmaleimide
I(BIS) #. %72 CaM HEH & LT W-7. Ca/CaM 4K
Finrasr4 o3 F— B IHERNE LTKN93, 34
VUBMARF—PREEH L LTMLY HWw, £hE
NEERBELT4SHILEL, HEER~NOREY
B L7z, PMAIZRFED7 T=A MHIBIC LS CalX
IS % i B AR AR RIS B0 L. ICSO ffid 5nM T o 726
STAU 100M  TRIEKSRICEE Y5 2 $.100nM
THRHFOT7T=A MIEIC L 5 CalUSEHEEICHW L
720 1uM TIZ 5-HT $IBU & B KIE % S S L 7:
A5 Thr PIBIC & A Uiz R Sz oo 720 BIS iZ
100nM ¥ TS RICHEEL 52T 1yM TR O
TI=R MIBIZE 5 Ca RISEAEICHH L 720 W-7
B30pM THAFO7 T= A MlBIC X 5 Ca R Z L
HEE72, 72, 100uM B EOWRE Tt Thr RBHE Ca
Bt % Fodk X 7=4%, #12 5-HT R#dE: Ca KUS % ¥
L72.KN-93 i 1uM  TiZ MG RICEE % <. 10uM
TREOT7 T=A FMRIBIZ X % Ca b & il & 87,
ML-9 i 30uM TRF D7 T=2 PRIBIZ L % Ca RIS
% JLHE S @72, 100pM T Thr BB Ca BUS 2 7TH#
K75 MU S-HT FIEHE: Ca IS Z I Lz Bk
b, b MK TE PKCHFHE S CHHESIRT
% 5-HT RO Thr §l 34 Ca RS ZTLE L 25, CaM
BEROESEEIHESNS & CaRA LTS
et AR S Wiz, SN RE BEEEBEITRT,
BEZOERLUBRIF LTV ITFETDH S0
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R 7O 71 MEEICHE TS cyclic ADP-
ribose DR kiC b\ 3H%E

HM ety duill EEE, LRE &g
IRBA - - BH

Cyclic ADP-ribose (cADPR)IZWB#:Y 7/ ¥~ (RyR)
TI=ZRAMEBSH, HONEHESMTORTERIC
b2 b 5T, cADPR DIERRE, SABNMICEE
L7-AEK - #BROAH, FHNEHE A vy £V
Iy —E LTRERTREZE/HFEH SR TR,
HEZRFI0=7 4 YHRZISHTH cADPR 2 RyR
R L Ca» BB X3 &, cADPR 8K
EHHEIE AChRIBUICIEE L TS RN it shs
ZEERVWHL, RyROWEEY v Fe LT#RiEL
TSR ERBL TE 2. B, 1P, 284S RyR
{21 FK506-binding protein (FKBP) #3& 4 L C Ca?* I
MFr rANVORERICEDLLMERIRIhoDDH
5. 352 cADPR 2 FKBP12.6 (21 L Ca>* 81 B1%
HE28$Z B MRETHLMc SR, 22T,
BEso<7 4 VMR TOCADPR DfEFRAS X U
[Ca)i BifE, #7I—N7 I ¥ (CA) BHICHIT 5
cADPR O #%#I1Z2W T, cADPR FH¥3 8Br-cADPR,
FKBP \ZfEfI ¢ % £ 0EMHEE S X ' RyR FEEZ
HAWTRE L.

Digitonin T EBH L L7 u~7 4 YHIRT
FK506, rapamycin i3 cADPR O Ca?* B) BYEH 2 I L
72, Th oY caffeine, ryanodine 2 & 5 Ca? 818
L TiEVHMEER 2R L 2. FK506 B X O°
rapamycin £ FKBP I2¥& L, RyR »5BEESE5 =
&5, cADPR DYEHI KA FKBP I3 % 2 L DRI &
ha. EHENETACR 2B T B0 LR L ZFhi
MAFR LA [Ca]i LR ZF5] &8 2 L7 FK506,
rapamycin i¥ [Ca?]i LA % —@%EICHE L2228, ¥—
IHBRBEIITRL, REFHoOELVEREZDL.
cADPR i % % 8Br-cADPR ® RyR % Bl & ¥ 3
imperatoxin inhibitor (IpTxi) T b B # 54 % 1
L7z. %7:, 8Br-cADPR ®{EAi& FK506, rapamycin,
IpTxi TALE L 7-#IfLCid 3% 5 ¥, cADPR #°RyR
YRR L [Ca™li LEOMRIZHE L TWAE I LAVRE
s h7:. & 512, 8Br-cADPR, FK506, rapamycin i
AChiZ X 5 CA EHET 50-70%8F L 7=,

VLo E L), AChHIBUC X b EA X /2 cADPR
S FKBP i< L, RyR F % % U2 & Ca? il % 5| &
BITIE, 2o Ca* BB [Cali LROMRL Th
WWHESL CABBIZHES L TwWE I L EmRml L.
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TxFXFICIOGEABeYTazZy b E
DFEE RV GTPase iEtEREN

°#i% 1!, CREUZ Car E?, MCINTIRE William E?,
GARRISON James C?, Kl #F3, Bk HX
YLRER K FEZRE(LFE—BE, "Department of
Pharmacology, University of Virginia, *#LELERI K2R
R R AR R

TAXY VI, Ca IKERY VIRESEGEAETH S
WAHBBICHEEL., WABICE 10874V 7+ —4
PBHEET S, —BOT2FT ik, Y VIBEOAR LD
TERAGLERT A LT IN. Tl BRI
UK I ZL 605, ABRTIE. TFRF ¥
VILHETANMMENEARDFELELRIE T 540
2. AS549 MflufiEi 5% SDS-PAGE #. PVDF Bz
BL7AF Y 1A vFax— LT7RAFYVICH
THRREIII-T7RAF TV IRBEEBERIEL
720 FORER, WL DHhDONY FO S B3 FE 40kDa
ONRYFIXGEAG oY 72y FTH5Z MY
L7ze KRIZ, L Go toER% Ca> U VE
BYEV—LAFETCGadTAF Y 1k d 5%
ErTRILZER. 7AF YV TIRFBLDEABL
Goo L HEEL7HGia tOEAEZZEDON o
T TEAXFTV V1R Gqa k bBETHI b
7o —H OTEFVVTAV T A -5 (TRFY
YILIV,V,VID & Goo D&EEIRBOONTHEARR
BhHBEEZLNS, B, TRF Y Y 1id. GTPS
FEFTLNH L Goo LA L. GTPIRED Goo &
DEMEIFBOILE2RLTVS, 72F ¥ 71 Go
LOBEEOERNERFEL DI T ARV VIFET
T Goo @ GTPase 51k, KU GTPYS #5& WM #aT
L7z FOR, 72% ¥ ¥ 11k Goa ® GTPS &A1&
BIZIZ S BBY S5 2 o h o 7205 GTPase it iZ§Hwv
ZAESEHIAEEh B BHLM ko Lo
ERS.TAFY V1D Ga OFEHRIPRICH S T LoRg
Sh, GEARZATAH LV AREREEZECEDLS
WErEZOND,
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Ty MMCEE7ZZ bOY A MOBITS
ATP Z2RAFREHIC & 3 INOS B giaiig
ICDWT -PKC $ LU AP-1 DS -

I ML AL BB KRB, BN OB
EIVNEE B 3 NS NI B 304

ATP RIS BV THEEEDE L LTEHvTWw 5
P, MREERICHARICBRESh, chitk-Ts
D TRRERERIL SRS Z ESM ST WS, &AL
L7227y 7#lE, FEE-BEESRBE (NOS)
DOREBEHRKEERKED NO EFE L, HEMRT %3
EHZF, INOS DFBLIZ NF-xB. AP-1 % LOER
FRE>THHEIR TV, ATP SAREKHBIEE
HF % INOS FHICRIZTEBICOVTIEAH L M
BV, TIT, Iy FMIRKETA YA LV BL T
C6 7+ —<Mfa % Hve, INOS B FHEME + ket
L fCo

TR MY A bCik. LPS ##IC & - TiINOS D&%
HARI b, Thidp38 FEED SB203580 TALET
5 LMl Xz MEK BE 0 PD98059 . PKC B
EXETHDH GF109203X THELTLHM I o
720 PMA %7213 ATPYS T 24 BRI BB %12 LPS T
FI#3 5L, INOS FEHEIHALL, ZoHMHER
2. GF109203X OHiAHEIZ L > TR X N2 L h
L. PKCEZALTWA I ERTFHINY, F 77,
SB203580. PD98059 THMLE L7-34& . T oMk
REMGEIHsl S hize LrL. PMA, ATPyS Bh
T2ARHELELTH INOSFEIRON Do, K
I BERFOESESREZHELLEZA, TR Y
¥4 P Tid, LPS H#IC X Y NF-xB OEEERL LR
L7245 PMA. ATP{S fIB(Ti2i3 & A LEBILL %
Polze —F. AP-1 DEEFEIX. LPSICE -T2
BELAL.PMAATPS KX 5T 3 ~SEREL
AL C6 7Y+ —<Tix. LPS #HIE T iNOS ¥ ¥
N FEREBRHBRUT Those DL & NF«B
DEBALIER S5 AP-1 OFE#LER O d o
72o L2*L PMA & LPS #3tHB+ % = & T, iNOS ®
BEPRZ 572, BEOZ EH 5, NF«B & AP-1 D
Wil DIEHALATINOS DFBICTEECTH 5 Wik At
7‘]"\‘“& 'é hff_'o
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Ca>* /HIEF 1Y FETATAF
ik il | W - R G JYRI2 A S Y H - [

CliAR FELHKE O EELMA AW Rk W
FOFL Ak B LR TR EA KL
AKX - R - —EHE REAK - K - RBAH, SRR

MR BYT Ca /ANVEF ) VRER 7O T
A% F—FI (CiM F+—+¥1D) LB+ T v
1 OBRALRIS L, AR EEDEORMICES T 52 L
PHOENTWD, CaM FF—F¥ I LV F 7V v 1IRY
FTAMNBIRE L THET b, eI X4 ¥ 2
U —<#ife (MING fif3) (2BWTH CaM ) —¥
M7V IBERICFEL. 4 ¥ A V5 ER
KEALTWAZ EE2RWIF L, 46, MING Hljlgic
FHETHCaMFF—¥UOT A V7 +—bE2ETHE
L7zo E512. EERT7A V7 +—2A% MIN6 #ifalc
BRERBHL, P F 7V [ OBBILE 4 ¥ XY V430~
DEBIIOVWTRE L7ze RT-PCR EERETT Y F
BIZL) Bel 2MINGHIBDOEE LT AV 7 4+ —
LATHHI EHFWLIITH o7 MIN6 SRIZHT £
T+ —AERRFARBEIEDE, FVI—ARTFILT
<4 FRIEIC L 2BFEOTHMAIED Shi, CaM
FF -V THBILENVF 7Y VI THER
ik vl RE 7oy P:ick ), BREOABSR
BilL a7 7y > 1 0BBILoMEFRES Nz A
VAN AU D WEEORBREIICL Vs
72o MR O 2 VEFEORF BB TIIRMEDRIZE
Do hol. TROLDERIZA VR ik
WHEETACaMFF—F U2V + 7Y VI DBBILR
BEMLTA VA Y FRICHESTAZ L RRBLT
Wh,
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SEMEAFICLEITY MEEIKRYIN—F
C-81 LN LR

R HARAT STLRE OB EER TS,
BE HR\ RN P, TE R

AR AR M AL FERE, K EE MR
FHE

TFUNINAT—HRBRIZBWT, KA FY =¥
CPLC) 74 VHFL LDV EDTH S PLCS BREL
BLTWABZERBADLNTWEY, FOERKIZAH
Thbo, T4l3Ekic, 7VI=wa (A 2HEENRE
L7229y MRICBWTPLCS1 D ¥ N7 B L XADE
BILEVWIEZZDTVEYE, ZOBLFAlDER X
FLRIZEB DD, DAV ALICL - THERE X
NEAMEAFLVARIBHDOPRBLLTIERV, 5
B\, 100%8EHTHRHELZS Y MRIZBWTPLC 7
A VAL LAOEB TR,

7 G Wistar \tE 7 v F 2V 100%BETB LU
FoxEE L T2EH T 60 BEAT L -BoEE, X
BEERARE L. BEA N L ADEREL LTES
TROIMWEBEFOY YRR 77 ¥ —FiEHellE L
726 PLCTAVHFAL LD VP BELRVOEEIZF
RZEh ORI E V72 western blotEE I X 0 BT L
72o ¥£7:PLC &2, phosphatidyl inositol % 3£ & &
LTllEL 7,

BREART vy METR. KBREEBwTHEE
EHRTILMWREFO Y VFRXT7 7 ¥ —EBOiEMIEE
BIET LT, 8. ABEEICBWT, PLCT
4 VHAL LD HH PLCyL. PLCS] i X ICHIl 45 m i
FLEL. PLCBL iHIRE S, BHE LD S I12 b
LTw, BEFAWT v ' BoBE. AKEEOM
HESEIZBIT 5 PLCSl D ¥ V37 G L~V ikt B
DENLIZHRTEHERIC LA L Tz, PLCRL. PLCyl
DY IR BURNVIGHIESE, BAyEE bICHmEE
BTzl onidot, T2, KBREIZBENT,
BPLCIERLMHMTCEZIRZD OG- U LD
BRI, BAKICBVWTEBER L XIZE b PLCSI
¥R BLRVOREERIFEZ 5 M REMEI RS &
hf:o
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BE-L—OYICBE3IX MAFCD
IGF-1 mMRNA RHRFED X Hh =X L

“HE Hf S, AE W=
SCEUREE M BT ST

F 4 OREROEBN 5. estrogen 23T v MK T IGF-
I mRNA ORBLEFET 5L FREEIATVE, L
L. Z estrogen 2 & 5 G OIFRIZERERICOW
THRAHTH 5. Bl estrogen (SRR L2 DRI
MABMERL, TRXGHEH -cAMP RERB LT
WS ZEDHEINRT VS, 2RI T, estrogen @
genomic ¥ & non-genomic YR & 0 crosstalk A%
CDFEF T D 1opics D—D L > T b,

AT, 7 v MEFEREAEME L ARSI
HI9-7 Bz v TH#BE T/ ZOMBI
estrogena ZEKEET L EMRBENR TS, 2O
R KD R D estradiol XM 2 % &, Z O estrogen
ZFHAD up-regulation B3R SN 720 % 72 estradiol % i
%% Z & TIGF-1 mRNA REOFH LB hiz, &
OFEBLUL HE T/213 PD98059 # Mz 52 & &k o TH
1L & 725, tamoxifen % ICI182,780 iC & » TiZEE
% 5UF i r o 72, estrogen i< X 5 IGF-1 mRNA 53O
FHEICH- T Erk U YRMLORESER SN, 2
DFER D 5 estrogen 12 & 5 IGF-1 mRNA H£HFH O
mechanism {22V T#E$ 5, H19-7 flffaid Chicago
K% Dr. Eves % b 5. AW I3 BREH 2072 H
R EI L 2 M % 21



3C1520

aCaMKIImRNA O IRBEANDRHEZRTE
T3 2 2B DESR

B RLMAS FHNS EL ERY
ORBLKR 7 B B S FH T8 7 T, I U
% (), BEHRRRE R

4 XM OBHRZBEICHH T S mRNA O#i% A
Ao XL EMETLENT, WRBECHHT 2
mRNA O CHICROBABEICERE 2 RH L R T
ANET2) YEEBREFF—¥Nao T2y b
(aCaMKII) mRNA 2% H L7z Z2h T T aCaMKII
mRNA OB RRBE~DFEIZIL. mRNA BHD 3' 3
HRFEDR B'UTR) F LETHHI EIRBIhTW
%755, 3UTR O EQHB B RERADHEICLES
DRURBZEDODIZOVTOBFIIZER TR,
2 BRERICBET 5 -0 LEr >+ 452 ER
(RER) 2FAETHENTUTOERE T2 %
Ty MEIA T 5 —% ) aCaMKII ® 3'UTR & X
2= TRV, FOEETRB L, Ki2Zo
HBIBALTFAY—a v dmMaA 52 ThEHR
PITO mRNA DRERED X H BT 5 0% insiu
hybridization %% VW CHE Lz, EBEAKTH S
GFP O#REBOTHRICK A 274 ) -V a2
72 aCaMKII 3UTR Z@& L. Zh% CMV 7uE—
F—ZXDHEFIRBEIEL TSI AI FRAERLS, £
72oaCaMKIIOBFER A MA L2 7T 2 3 FEER
ERL, chbd)RT7 7T avE2HWTT v b
W E I AR CEA L, GFP L) REbh
BEAEICEIVAR~NDTIAI FOBAZHAL, &
TIAIFEDRIALLHMA mRNA OMBERASH %
GFPEHOT7 yF vy A 70— 7% BHwvTCinsitu
hybridization %175 72 ZO&i%. #4 mRNA O#HIK
DB I 2 aCaMKIIOBRER T3 %  3'UTR
BLBETCHLILEHERE L, EHIXF4Y—Yay
oAk h., S EENO 30 HEHEA mRNA O
BRERBANORBIEZE > TREIO+STHBEI LR
R L7
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NMDA S8t & ¥ 5 MAaAERE Ca® i=
B LRICMT 558 Fe OREMR

oHiE  #E2, KE WEZ A RAT, W T,
it B R SR

'GIRK - K - W, 2EIRK - AR - T EREL &R
K- - Ay

NMDA S &4iEH LI fE ) Ml E o ls Ca> RE L
ik, BRNOREEHEEREEYETHL IV I
VRS AR Y YV, Sl LR A BRI
WYV FIMEZERDFEEEEZ SNE, KR T,
TEHIRIZ BT ANMDAY 7V F VIEERDOEBE 4 D
RN X A = X A F BT 572010, NMDA B84 %
T HMMEPERE Car BE LR S, FMUKET Y K
R BRI & v CRET L7z,

6HMBIU O DM EDEALIIRE Y, 3 HHEREE
OKRBEEREHE CIL.GFAPRBLZBE S hidh >
2o T0 3 BRNSEAREEMHEMEE fluo-3 THIML
HLEOL, B4 LEYEZEN LT, BROMGEME
AL LV —F—FMEIC L Y BR L, ¥EM
Ji% NMDA 5 WiZ L-Glu \2®& L7z & Z 5. MgCl,
TR~ T MgCL, RO REOFH, LB
BE 2 0BOUCHRENBEEICHMT S LN L
Too COEGMEMMOMBARBEL L. BESHHE
DB S TiE. NMDA & Glu MICSEE 2RI R s vk
oo NMDA SBHORRNT V¥ T A MTH S
MK-801 DRIRAIIZ & . NMDA #HNC & % 8 HHE
FREEACHR SR, KCHRMIZ X 2H33EME L
i, BRERKE P CHOREBNICEE S oI LT,
NMDA O34 TR BEHETIIEITHOMRE LAFBES
N7z FeCl, 0@, NMDA 2k » TER L7380k
ML ELO IR 245 KCLIC X B30 E
Rk, FeCL M X BRI LA LRI b o7,
NMDA Fxtkodeme a3 2 MR, 10
5 200uM DB R TLRINT 2 FeCl, DRBEK
FHCHRTEIEFHER SN, L2 LD,
FeCL #Mid NMDA I X 2 # 4 HE ERICEE Y5 2
Lol

P EOE L ., NMDA S75A0H AL A Na M #E
Ca? BEOWMEEIERITIE, BLUBEBMESR
R Ca? F ¥ R A TIRBERL P ICBREIEN B R EN B DI
LT, NMDA Z%4k Ca> 7 % 3 V CREBMELH
BERIZCWI LR IR, T2 2O NMDA I
X5 Ca P EHIE, B8 Fe™ 10 & D BIRMICHE R
NAMEHEIRBRING,
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MPTP induced chronic hemi-parkin-
sonism model in Goettingen/CSK minia-
ture pig

°Kyuichiro Onoe'3, Hitoshi Osuga?, Fumihito Yoshii®,
Yukito Shinohara®, Joh Ikeda -E?

'JST/ICORP Canada Int's Research Program,
NeuroGenes Project, 2Department of Molecular
Neuroscience, Institute of Medical Sciences, Tokai
University, *Division of Neurology, Department of
Internal Medicine, Tokai University School of
medicine

A consistent animal model is indispensable to analyze
the pathophysiology of diseases. Miniature pig (MP)
has been recognized as a good candidate for animal
model in various human diseases by its anatomical and
physiological similarities. However, the application of
MP for neurological disorders has not been estab-
lished. The purpose of this study is to establish MPTP-
induced MP parkinsonism model and evaluate patho-
physiology in this model, histologically and behavio-
logically. Ten male MPs were used in this study. In 4
pigs, MPTP (5 or 10mg/kg) were subcutaneously
injected. Immediately after the MPTP administration,
these animals exhibited transient hyperkinesia, which
lasted for several hours. Then severe akinesia and
rigidity of hind limbs rapidly developed over several
days after MPTP administration. These apparent
symptoms of parkinsonisms were completely disap-
peared in 2 weeks. In 6 pigs, MPTP (0.3, 0.5, 1.0 mg/
kg) were slowly injected through right common
carotid artery (CCA) toward the brain. The animals
administered larger dosages (0.5, 1.0 mg/kg) exhibited
only mild bradykinesia and the symptom was com-
pletely disappeared within 4 days after MPTP admin-
istration. The animals addministered smaller dosage
(0.3mg/kg) did not exhibit any symptoms or alterations
of behavior. In symptomatic animals, apomorhine
(APO; 1 mg/kg) and methamphetamine (METH; 3
mg/kg) could induced aggressive rotatory movement
similar to that in previously reported rodent hemi-par-
kinsonism (METH induced ipsilateral and APO
induced contralateral rotation to the lesion side). These
APO or METH induced rotations were consistently
observed in initially symptomatic animals at 6 months
after MPTP administration. These results suggested
that an injection of MPTP through unilateral common
carotid artery effectively induced chronic hemi-parkin-
sonism in MPs and this model would be a suitable
clinical model for human Parkinson disease.
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b MRS . N-methyl(R)salsolinol
(243 K82 HEOMREDERF

il T, RE L EH E
"RHFERMRE L V& — B RSN R LR R
5, 2 BB S A S BEZERR, S0 AL BT FEPTRA
e

N-methyl(R)salsolinol [NM(R)Sal}it & MR T F/%3
VHLBENICERSRAI VX)) THY, BH
BEKIIBRIED SN SE.NM(R)Sal 25 v Mtk
ICEBREA LR, BE A g oBR %>
RIS, S50, BEFCIVOMIZIY, &
HBEN—F VY YRBEOREHER T NM(R)Sal D
ESHEMLTwW5Z & NM[R)Sal RO ERETH
%tk (R)salsolinol N-methyltransferase D #4373 —
FUVIURBHEDO) U ARTRELZ LA LEPTRER
72 NM(R)Sal I2 & B ¥/ 3 ¥ MR % 4R
GHIRFEEOEFEEH O ETEHEE T o, B
FAI UG HMAE SH-SYSY 8l % NM(R)Sal T
MELEZS, BEKFHICT RV 2A5ERS
N A7 u—VARBLBDLN o —F
FF R TH B N-methyl(S)salsolinol 1358 & RIfE 5
WERE LD o7, NM(R)Sal ¥ 60 FLANTI b
AV FY7HREMOEBETHRZOLN, FRICFI&KE
H A= B OHEAL L BB OB, TEILIBDL
Nize —H, HETR =Y AD Y FF MiSEICHD o
Tw 5 & oHE» & 5 glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) O M# 4175 NM(R)Sal L3
#I10-12 e L hBEH 5z NMR)Sal i2X 57
Ab—VX, IPAVFYUTHEBNET. LU
GAPDH OHBHABITBMT R I Y=V A5 7 TH S
bel2 DBEHRBHICI VARSI, COBRI
GAPDH O#MBTHFI Fa v FYTEENETOT
FOTEI—Y AV TFNELTEHTVWE I LER
BLTWS, SHICHBI FayFUYTIZHLTH
NM(R)Sal i3EER #ET X872, F83 VHEMRO
3 } 2 ¥ F U 7 MIZid N-methylsalsolinol & yt% R4
HERBL, TRI-VAT 7 F N ERET HENE
THELETHWRESD 5.
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1-methyl-4-phenylpyridinium (MPP +) (Z &
35y MREHOI b2 N THERE

R IE=, A OEE, ER OBO ORE #F
REHE () RESTHAN - EEMRES V-
7

W% U VIR EEREAR F8 3 el ag
MROERL ITHRELTHEBTH Y. ZOHKAII. 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) &
Z OB 1-methyl-4-phenylpyridinium (MPP * )
PHOWZHRE»S, I P P TREREE ZHIC
FIEHmMIEMA L RATHEZ LB LIS D
2HbHo AFRETIE, MPP BN —F VYV VIRET
VEHOI bar FYTREBEELHTTSHBT.
MPP * (10-80 nmol/Striatum) I AH D T v MRS
FLEV—RIBFEI PV FY TRIERTERE
BREMOELLEEL .

R, MPPYEA 1B IHBROYF T Y —AIC
BU3AIbaryFY TEREELEE L RKEMI.
Alamar Blue & JC-1 #baE 2 HV7-BET L b, MPP*
DEABEKGELTESTHIENFRMEIN, 20
B, PiFoy kBB E VX5 T
Oy MEFOKE. MPPYid, B4k F ol v kb
BEIURIZBIINLTEEALYEEL25 2T h
P ol. —H, MPP*HLE 7 B F 1 ¥ v kB{LE:
RN BEABLTHI LR SIN, T2, 40
nmol MPP*i2 X 5 3 b ¥ FY 7B bL&EiEN:. BE
MBEIUFo s kBRILBERSY V37 BROKT X, %
R P33 VHY AABERGBR-129090#% 512 & b
BizEeiciilsni, ol ks, REEDO MPP*
I2EB 3 bay Py 7HEEBEEE RS LR
HERICERT b DEEZ BRI,

AMEOKE,S, I+ FY 7BLRITIERD
ETEBZELZNICBIEHRVTRIZI PV FY
THROBS B, BEE PRI VBT ERED
BRICHEN > THFEINL Z EARBE S,
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F 1 — 7V >3 NACP/o-synuclein &#7
KD seed & &t % : Parkinson FREE K
ICEBIBES

°FW @B, TUA MTT7FoL MY &AL
Y¥nt S MST.L BRI #FLAEE HIE?
TR AE A R A B JE I R AL AT FE R P, 25U
Rt B AR FE T R BOY RERT 7038 1Y

NACP % Alzheimer % (AD) W7 3 94 FO3HiH 5
B X 17z NAC (non-Abcomponent of AD amyloid) #
MBkELTru—oryr78hk, BicyElLxoAg
Synuclein L HFTH 5 &5, & b a-synuclein &
LH AN, ZOBETERMEENS Parkinson #% (PD)
DORBEEEBETE LTHESN, Lewy ME(LB) D
FERERST LWL, £R0EREOMIEANE A%k
OBMMEE ST E LTRSS, 610, REM AD
BIZBVTH LB OHBELHFEIHLZEINO0H 5. L
PLREREREBIBTH2FEL S, ARBTO
NACPHHEEK % R#T 2 W T OFEFHERE S ND. 2
OHFEBHTHEHBT, Yar¥+ > b NACP & A
WT T4 =F4 =20 774 —%T, EFK
BEROKEUERAEH G 2B LA 0 F 2 —
7Y VA NACP #ERAEE LTI SRz 20K
AVERPEETHH LR BIALT 5720, PiNACP
Fidk CRIBLBREIT o/ 2 A, KBEWICF 2 -7
YHABRH SR, B aF =T YHAKTORERL
FeT NACP PRIl Shi, 612, v MRS SB/N
BHERHRL, BEMNEESICNACP BHEETSHZ L
% Western blot &, HEBH THR S hWAEBBEEY
RENL, RIS, NACPHEEEANDF 2 -7 X0
B5-o fetk2 EE L, A FEN S Oin vitrosR TNACP
BHEREEERFLESA, Fa—TY VOFE
FTTHARNACP M OHER S 7ze M7, N
HHRFE T, LB %O NACP REEEERICF 2 —T Y
UHBFETHI LD, ZEREHOLT ANVECLE
FExNl, BERS, F2—7Y ¥ NACP SR
D seed &Y, W TIZ LB %0 NACP REEHR O
EETFTH LA HUIRE S, o T, BAERI
HELHZFa—T) R EREY LY SLEYEIPD
% Lewy /MABRIGIROGKREA T TH HWHESFH 5. F
2. Fa—7Y vk NACP & D&, NACP HHHD
M5 5 EHEBOEHEOENIC 2 ) B 5 W REMES
HbH, E5HIT, T’Ax D NACP BHEBB SR IZZ D
R OBEICHE LS5 WitEdmm S hiz,
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2 FICKYU7DNA #REL EBERD
rho-0 #IfR I MARRDREICL Y B 35
BB ERL. BIEX FLXICIBEECH Y .
TFRb=ZXHBWNWER7O0-Y X3
Mk e =T

R R B, BT B T R, Kok
I

SRS A KRR B R ALB 4 > & — e
s

IPIVEYTHREI VA FYTREVESET S
MREROEEOHMBEFVELT, I bavFY 7
DNA(mtDNA) R LMD VRSB 2 Rz AR /NRRHC
THEFMBEEL VB S-SR, ~vx0va
T HBRERO [k, ¢ FERESSR NT-D2 #i
2V, Zhoofiag 0.01 - 10 mg/ml WED L F
VUATOI FEETT2-35 BllbloTHEEL,
BEL-MALY 70—= V7 LCMEE > O 1S
72o FRFN S1ho-0 & Itho-0 & TV 7-25, NT-D2
FRESVWLFIYYATT I FERSHO-DH. tho-0
LT & Z2dp o 720tho-0 7 O — i3 O2 W EH#E & mtDNA
BIRHBREULTTCH->70I P I v —FhIc TR
BELRROBEIFBEZEINDIDATH o7, BFEMK
SIZIABETIIBRICIBEOAZ W, BAL, B2
WMy 7 R ERORMLBIREBENSBEELT
Wi, TR ZVATFORONDBIEDNS, W3
FPaAYRY)TTHLEEEZ LN, BRDHVERAL
MREEEZRT 7 VAT 2EY ) AT ORENEHT
& o720 Srho-0 MM LDH 1E#: 134 L. fLMeELE
BELEKEABETH 57225 Irho-0 MfIZEL S D
ERLTWZ, BEX P U RICHT 2 RSH L M
DINY — Y ZR/RRBIZDH, H202 B % 1T - 7=, MIILIFE
OBREE AT 47550 LDH iEHIZ T, MED <
¥ — Vi DNA ¥ VERKE)/ Y — L ICX YA L 2.
SR, TMIE & OF Lrho-0 MBI BARFEE IO 7
F—YR&RLZH. Stho-OMMLIE A7 2 — Y A %R
L7z 720 8Bk E D rho-0 MO F 1 BUSBRZ RIS
Dolz. BHBOT R RidgkFL— M. 77 =
&34 3 V2 TREICHH S R4 rho-0 HINEIEILIT
LA S h o, “HEOMERHEOD
mDNA REHBEOBET L ), BEOREEEL VI %
BV LB ERT2rEMBETCELLZ L. B
LA PV RIZBREZH T, ZOBBICES&LLVIEE
DHMORFHEETHAHAZE. TEI—YRAHDVIL
220y AELELOMBEIEILIB L. W
Pehol, COMBRIHAREROERO—EOME
EFMIEDIBEEL LN,
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V-1 227 8IC&k 5—BLEE (NO) =
MhSDREMRET FTEFOEATF
1) > (BH4) DRES

Il BREL WA FHF2 UE MO, R RS, g
R, WF g

BRETK - AR - 47 R, AT - R
B, 3= A a bt

V-1 UnR28id, TI/7B1NTEP S RATHRES
VRIBELTRESNIZFTTH S, PHRAZERD
HREMBICBVYTEBICRBEAL TS V-1 9 Y28
oy MMBICBWTAEE - BNICEBETAZ L
POMBESICHE L THA I EFRBENSH, £+
DFM RN Lo ThW, LI
ZhITIT, V-1 ¥ Y287 E% PCI2D MBI BB R B
L72REFROIBR» 5. V-1 ¥ Y X7 B —BLBE
(NOYIZX WBl &Rz s L CHIB RS
HEdboZ i2@H|ELTES

AR TIE V-1 7 237 HO NO ERREMEHOBE
EHRAND 7200, V-1ERFEBL PCI2D MB % FvC,
TAINVE VBRE RS ATNO FEZ I3 25t
FIThbHas7 e Fut 777 v (BH4) OBEIC
DWTRE 7o 2o V-1 B8RRI oM FM BH4
EREPWNELZER. X7 —DARETEA LR
EHE LT3 ED BH4 #8A T, 372, BH4
DEEHRBE TH B GTP cyclohydrolase I o B EH)
2,4-diamino-6-hydroxypyrimidine (DAHP;1,3mM) T
MEE 3 HMAET 5 & V-1 BERSMRETBESh
72 NO HHI23 4 5 s R 1d. DAHP B BRI
#HE L7 DHP3mM CTOMIRAEFFIIS B L MEE
EFECEKTLTBY, BHAEERKZREZ AL THIIRW
BH4 SEAZHMEEL I LI o TEFOBREDRE LT
LTWARZERRBELTWS, 2hbDFERIF, V-1 %
YR BDPBAEA P UARICH T AREEH AT A
REERLTVWEDbDEEZLRS,
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K783 > DA DT £ RRICET
5 it

SRR OBAEN BT, Eh /- NI i
R Lk 22 B 22 R % 3R 2 AR

BEO NI V(DA ICL2WRBEL, 7V—-5T%
NEORER TRV AFEBRAORBICE T E
DOHEDLDLF, WOEABFOFLEIELLNS. &
Hbhbhid, DA DMR~NOEERITLEFROE RS
ABHTDIT, HIE DA R B65 W DA BRmL
BRI DA HifkIC & A H0ERIERAB 2TV, DA D
M T o4 288 L7, DA % B65 MBI RIS
5L, 1 KfE#ED> S BEEKFOLME CO DA Bk
T VOERLERSRD SN, £, DA R 2 B
MBI 7R b= ARERIC—BLT, BERICHH
IMNERODABHY Z7F LV OERVEBD LN, 0
D DA B%Y 7V oBTdMBER TOETR
KHENBRThHo 7. 512, 2EM 0 DA RERIC
DAJERMIEFREEBICE L S DI 02BHBEL T,
HWNO DA DEFRIIDABZ 2 MBIV LL LA
BLTW. ThbofEPS, DA KRR OMEE
DAZLTENICOBITLERTAI L, X520
BHRODADERIIBEET DI LFWHL Ko7 &
D X9 7% DA DBANOEEBAT &L BENOHERKIL,
DA #EHEOMBRENAR~OM - 2B &
LEZ OIS, BE, DA OMABITRBILT 5%/ &
DA ODBN TOEN G FORELITTo T 5.
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IR I 2 3 §HI TATAKSERQRE
#RF (TAF130) £ D#ES %25 L, CREB
HEEEMILEEET S

CTHl ER,RE R ILE EHP, Al T

ANERE PR BCE BB, (MR RS, AN B, Ee
FHL NS B, SRS B X

VI K R AR Z T AR AR B, 2L R IR S ERIS A

L%, BB R EIR Z TR, AR RR R A b

B T TR AR - IRE RV 1 KE#EAE (DRPLA)
2EL S ODBEEEMEEBEENIEY IV IV
#a—-F$HCAGUVE— FOMRICLIDREETSHIE
FHLPICENRTVE, TNHRYITVY I VHORK
HEHOZ W, TORFVINCERBITY /v ERFD
Zk, E5IZSCA6 ZBLRY TN I VHHRERIC
BOWIHRHEAZEUHMNHAKEEDLZ 25,
EERY V5 I VA EUERROOBEITIHE
BRECEETHL EEZLRTVS. F 4 yeast two-
hybrid system % H\WV TR 7V 8 3 Y ERET
AEEHAEREL, TATASSEAKITRFO VLD
TAF130 B ERY IV F I VEERETHILER
WLz, 2 DA X Far Western ¥, fefedbity:, B
T URERAO L BHERTHR L. 72 DRPLA
BIUPYYy F- Va7 HBEEHBRRIOTLTIT-
7B R T D BN ARIZHE TAF130 Hifki2 T
Bikicgtm i, —%, TAF130 3% EH T CREB
CEESSL, BURT L LUEE2ERLEIES 2
Eho, MERY VY I L E TAFI130 DA
CREB M5 T 3 BE 0L HET 5 THEEFE
Zohi:, VLE—F—@BETEHAVWTHENLAEES S,
#5% DRPLAER B2V ¥ —1) ZXEEMBICEHES
5% &, CREB (A0S FH L A58 < Pl & 17z
& 512, Neuro2a, COS7 #fa% T, TAFI130 % [H
BiIcHHRBESELE, RUTZVY I VI M
T 50% HBILA. ULy, RERY VY I V]
i TAF130 2461 5 Z & T, CREB KEHROERE
PAb % ET 2 TR AVRE X /2. CREB & HIR
THOPIE, BEERER RS, RPNES
FILHETARETVFEINTEBY, ThALOHMIET
EWOBLFWENR I EREE LTI ER I TRYE
PR Ehi.
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HFLULOWAFEPENT TO-—FILLZER
=B DR

°H# %Hl, WOOD JohnN.
o r FrRkEERER

BEAREICRBLT A NaF v 2 VIR RN L T
IEABD ECEELE#HER-LTEY, 2OF ¥ 4
VAT B HEF A LSRR E LB IR
EhTwab,

BEARICE TTX B NaF ¥ 3V & TTX FEBRZ
BNaF ¥ RAVDHELET 5. B4 ITREHEICRRNIC
RETHTIX FBREE Nar FrYy RV osu—= 7
L SNS L &1, ZOHEREEREIC BT 2 %H Lot
RLTE, TOFE SNS IBRNBERNRK. HEE
HE. KENHFOREMEOREAERICNSG T 5
HEYPOLPIZIL, SNSIHEDO NaF Y ANV ERED
BEMRECORE RO THETHY, BHL
Fr 2 NERLRENECHNSIN 2P ERLE. ®
WZEEHIO BB 72 = v b % SNS & I H M E
ICRHAEZLTH, SNS ORBERF v 2 VIFHICEL
FERONEV, COFHPLBREMEICIE SNS OB E
FLRAFOELELTHEN, ZORBEHERERE
DR EREE 2. @R LY —4
PELTOWERIBD D, T2 THL I3 Yeast2
hybrid #% VT, DRG H¥ cDNA 54 77—
%5 SNS IKHRWICEETARTOBEREIT, 9200
EHERHE L,

—F. RICERBE M NbE 2 —u v —OFE
1213 TTX BZ B o type- Il Na F ¥ 2 VA5 T 5F
P2 TBEHA S 2 L7ze type-Ill Na F % F VMid %
DWEERGTAEL S, BED, v 777 b2y A4
HETRRENMRICBI2Z20RFOBFN P HEHETH
%, CrefloxP A ZREHWT-RMEREN, v 2 T
v MR COBREREICRERET 2 BEFOREMRB
B2 REXARLOIZHET B, T THRLIZ. &
BEHRERANLEBETRAEE A TUuE—9 -2 AV
72Cre v AFHER L, 2O Xidtype-IlINaF ¥
ANVDALLT, B4 LBETOREMEIBIT AR
AT AOICRELEF V2R 5 EHEIN
b RRETEINLOFH L LRAADP LB LN RIE
OHMEERBAT 5,
INLHDFHLVWFERICL Y, BREWMBOFRICBITS
STHEWENT 7 u—F OffifE & FHIR I 5
PHFEESh, 2 LEMROBEIEVIFROBL 72
MAHTHIAERZHEREORRENLHET2ES
o
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BEAEKIFED ) T LF v ZIVOBRY T
2=y b (Kv11, Kv1.2) D5y b—RER
—a—-OricBUARBAEE

Rl KL BRI BELEORRL DT MR R
B ki

'R A KB EZ R S F ISR N H R R
T2, IR RS B

[BW] Kvll 8L K12 TEBNEFEH Y T 4
FrANVOBERT 7Ty FTHY, HEHRICEE
CHEET S, ChoDd T2y FAERTHF ¥
NVEBEOREEROEREIIEDL I IHETH 2%
MBI, —KRbE= 2 -0 Vic BT AEBRE
PR, [HE] Kvll BEUKvI2 DT I KED
R ESTVCER LRI F F Ty ¥F2RIEL,
BohEzREOHEMI O b5 74 —2Lo
TRBEL AT Y b2 4% NTHFENVAT VT FT
BEREE L2k, AR L, BEORER
it (ABC i) &5 WIZEEIOLAEIC X - THR
Yot 470720 [ER] AT REEARMER & =X
B WT, Kvl.l, Kvl2 i 5T hodikb g
BhoKMoMBAETHVRBERL:, —HEEE
o7zt 25, Kvl.l MBS X U Kvl.2 Bt
Hilro% i3 RT95 ¥ neurofilament Hifk B TH H |
#i peripherin FikBHED b Db TP TH o7z, il
#ATi3. Kvl.l, Kvl.2 i TV BICB W T B
BhBED LN, BFHBSTORE T, Kvl.l,
Kvl2wiFhoRa b hRlr 5 KBO= 2 —0 vy O
BEANDS L CHRBICEZS Sh, [ER] Kvl.l 8&
CKvl2i3FE LT—KkROE=2—a BT 5HER
EWREOEREZICEE T EBRRENT,



1P-03

BEEE/ O 7 HRICETBZIR
) CRIBEOHILS I LRARERE : X b
TEEMEAIL S I LF v+ > 2 NVDOBEEIZD
R g

o EL ik BT CHE REL =R OB
" B R SR A B R, TR AR R IRIE
AR RET S

BT, Ak, R VAITHE o~ 4 VHR
(AMCC) 256D, = FE) ¥ (ET) RIoTHER
INBATI-NT I (CA) ERICBITLIINYY
O RETEHEIZIE, L-type BMAKEH Ca* F v v 2
(VOC) iz, 2o? Ca? FBEIERBIRNG A 4 ~
F ¥ 3V (NSCC-1 BLUNSCC-2 &%) PS5
FTAHIEEHOLMI L AL EHIZTDRIZEN
T, Ca? R b 7B Ca>* F ¥ v AV (SOCC) »8
5555 E) 2%, NSCC IEHFTH 5 LOEIS. B
X T, SK&F96365 (SOCCHHERTHH2) ¥ HWwT
AT L7zo M Ca? IEFEEE T IS AMCC B8 L 2%,
thapsigargin (TG. /IR Ca® K> 7HEH) =&
WssE, BEFECHRAS VY 7 ARE ([Ca®)) 1L
HAL, TOBBRITG HFHELETOH2MBITE LA &
DI LT, LOESOS I3 & ¥BE 52 kb o/
A%, SK&F96365 12 & o TIHIZITESIER S, —
F A Ca¥ FEEFICBWTET-1 WA M TH.
[Ca¥], BB L ZEh o 7ze KT, HHBIC Ca? ZiRI0
T5 e, FUI[Ca] AL, S Ca* EET D
ET-1 RI##E 0 [Ca®), L MBEEISE L2, SK&F96365
X, SOCCHEHTI DA L2 EETHE. 2hbH
DOFFRIE. AMCCIcBWT, SOCC RFELET HH, £
OB T, T/, ET-1 FIBBHC 3T C ik
LTI EFHL LR 57,
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1P-04

Muscarinic acetylcholine receptor regula-
tion of TRP6 Ca?* channel isoforms:
molecular structures and functional char-
acterization

°Lei Zhang, David Saffen
Department of Neurochemistry, Faculty of Medicine,
University of Tokyo

In this study, we report the molecular cloning of
c¢DNAs encoding three distinct isoforms of rat TRP6
Ca® channels. The longest isoform, rTRP6A, contains
930 amino acid residues. rTRP6B lacks 54 amino
acids (3-56) at the N-terminus and sTRP6C is missing
an additional 68 amino acids near the carboxyl termi-
nus. Transient transfection of COS cells with expres-
sion vectors encoding rTRP6A or rTRP6B increased
Ca* influx and gave rise to a novel Ba?* influx follow-
ing activation of M muscarinic acetylcholine recep-
tors. By contrast, depletion of intracellular Ca** stores
with thapsgargin failed to induce Ba®* influx in cells
expressing rTRP6 isoforms. These results suggest that
rTRP6 participates in the formation of a Ca®* channel
that is regulated by a G-protein coupled receptor, but
not by intracellular Ca** stores.
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1P-05

PSD-95 (&% NRI/NR2AH T 4217
NMDA 2 & {FDHEBESIf

IR - BEEC, AA HC T ERL R OR
NUPIREE R AR B, 211 O K 22 IR 22 SR A A A
BRI, SRR R T AR A A2l e

BB A% & 1 E PSD-95 1X NMDA 540 C X%
WKEELZOEGIEBIZRITOALLT. RO
WHICHELRE TR L TwA I EVHLIICRY
DOHb, RAZINFIFTIZIT IV AV AL NVIE
Mg FBR % v T, PSD-95 2 NRI/NR2B %7 % 4
TRBEROTNVY I VBIIHT ABREHOBT L 7
FAVYFF—¥CIZLamEHtomB 25 &I L,
SEBFBENCHE T L2 RWHLTE, 4
it 3 512 PSD-95 @ NR1/NR2A 47 % £ 7 NMDA
SZREIIHTHRRERE L2, TOKE NRI/NR2A
+7 % 4 7NMDA Z &I PSD9S 2L h 7uas 4 ~
FF—¥ CILLBERILOMHETISREITH, 7N
I VBT AREWICEES S 2 hh o720 NRI/
NR2A %7 % 4 7 NMDA Z&4KZFo vy v VBt
BE%E (Sro) W2 & o TIHMAL X B A5 PSD-95 d5dt4E
TAHE, ZOERLEED LN D 572, PSDI5 D
PDZ ¥ A £ Y REERETIZ PSD-95 AT & B
DE/AERD ORI, FOd vy VE{EBEICL S
NRI/NR2A %7 % 4 7 NMDA S840 HELICiE.
Zn*FHEQCHFFELS LT A EEZLLNTWLDT,
PSD-95 iZ & 5 NMDA % &k Zn* BRZHE~OFHR
ERRTz. FOKE, PSD-95 i, Zn* 2 & B NRI/
NR2A 7 % £ 7 NMDA &4 E % EWH 124
LI EHFHLHIE LS, ThbE PSD-95 A5 Zn IS
& % NRI/NR2A %7 % 4 7 NMDA S D% %)
ICHES L, Fuv vy Y BEREEIC L 2L ER
52 Tws I LdFRENL, PSD-95 iX. NRI/
NR2A %7 % 4 7 NMDA %%&k% NR1/NR2B ¥ 7 %
A TR F 78S 7N CHRERICHEL T L
VAN A R-F (WA

1P-06

BEARIBIC L B KCNQ2/KCNQ3 F + >
2 IH O FHAB OB

B OBEA R KA BUL X KH BE
EWRKE - K - REBET

(B M 7 A4 SOBMNEKERI Y T A F ¥ X 2NV,
Gy 7 ¥ 737 REZHERHTHR S . PRAE,
AR COMBEERONMEE> TV 5, ZFK
HE»POF v Y FVMENCES ¥ 7 F VEERBIL,
TRE L bhoTwiv, SEFELIE. MF Y VRV
WHOFTFRE*BIT T80T, MFr Y2 VEER
Bd 5 L X7 KCNQ2 KCNQ3 F v ¥ A v iz»
WTEDZBERDEDO Y 7 F MEEOREL AM T
(FE) 77940 XF5x Vil ICKCNQ2,
KCNQ3, 79 V¥ = v SRk% 0 cRNA #iEA LB
BEETEREYBE L. /2. CHO #ilzic KCNQ2,
KCNQ3, 7t F a2 v M) REEFL AL TE
REBELE, ER) 77V 2T AREHaT
BEARNBIZIEFv v 2 VIMIREEICBET
CHO THEZIN/-Ruilf &t vk ERL Twiz,
ZOBBLEF AL IE. T v b Akinase
anchoring protein (AKAP)150 % #t 538335 = & CIE#
ENLETENDh o, T2 F v A ND PKC S
MY VBB OERIZE b F v VAV S
ez edbhol, THHEDI NS, THEMAEHB
& BF % v 2 NVEHIZ PKC & AKAPISO D EE 2%
HERLLTWREEZL ORI,
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SBWRERT Y NOBRIRBBEIICH TS,
YTZ2L2 AP EZOTOLRY L TBEED
TAOF 1 ZTICES T

CEH R RAE B KM B mE R
BRI SRR R A BT R, 2RISR K R
ShITAT, SRR AR e

AW OB EHINL Y, AREALAER L
FTOLCHBIMAEZELE T T4 =73 PHI%
DERIERS, COMRNLEREOBERLEATY
v, ARTHEE LIRSS FOYTRAY VR
P(SP) iZ. BADFERZEWED—2 L LTHEE SR
TEY, ZOEGHROFH B4 LH/H - KEICBV
TEETH D, ERIC, BEZERITIX SP ORBEAIH
ML, 2O 7 NBHAOREICHEE LTWLH
bhosTwh, AT, 7TUF1 =7EFLEL
THBHMERES Yy P2 AV, 2O0—KANERETH
LRIBAED (DRG) 2L, o> bu— B ERT
MRS v PDRGIXBIBH TR ¥ » X P(SP), #
DESREZRAML TS IO LY v FBE [(H VRS
Y75 ¥ —¥ECPE) & 7 3 F{LEEE (PAM)] 0%
EEREBMEFROEERT L, 2o, 7o
TAZTEFLMIBOTEI Y Pa— VBT SP.
CPE.PAMDO W OREFHN D MEEE LB L.
LHioEIcBV T, SPOMNBAKTHL L Oy
FoUDI) v T NRYABTOFA T 2 RET
B2%hs, SPRTUFIZTIBAS LW EE L BN
726 LPLASHOBRESR S, SPREFOTOLY v 7B
EORBEOWHAHEE LT AHEIRE Sz,
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1P-08

EAT7Y A SHEBEREETOMBER
RYFEIR R BRI O B AR

CAIL ERAE W OEFE, WH K kil RE —H
*
T R 1 K2 - R

FhoerFut S5 v (BHY) 3. WBEEWET
HBLHTFA-NTIVRLU L VOESHEETDH
550y VKBIEBER MY 7T 7 v ABIEREED
JUBILEEARBEOLHAOBMEETH S, BH4
DREZGHFI—NTIVREO VOB %] X
B L.BHAASBROBEEMKETHSL GTP Y70 F
15 —+¥ 1 (GCH) O#IZFRFGBEBREAFR F—8
IVEZa—uryOBRALIK LY RET AENHRES]
EREIY. GCH BIZTFORBERNHHIBEW L 2ICT 5
. BHAW I B HFa—n7Ivma—arRet
Qoo —0VORGBEOBAIZLOLYNLD
T, SE#F 4 L. v b GCH BEFOMABSRNZEA
HERE T ATV my 7wy X (Tg) B & UKEEM
JlaxFHWCHEI LA, © P GCH #EF0 5 L 8.1
kb, 54kb,0.6kb 2, L E—FBEFELTITT A
Tz A=NTEFN TV RT 25 —¥ (CAT) #iE
FEARLABEFEHEL, TekthEThERT A
» Y8 L 72 (hGCH pro8.1, hGCH pro5.4, hGCH
pro0.6). FAEKIZBIF 5 CAT ORF% ., BERENE
B & DN L2 f 5. hGCH pro0.6 ® Tg Tix s
21974 CAT OB A 5 1725  hGCH pro5.4 Tt
FEUCEFTCRAFALRM L P 572, —F. hGCH
pro8.1 TIZH K RAEMIE L b ICCAT ¥ ¥ 37 HH K
HEh, BIhR. B2 ECORERERICEVTE
WREEAR LR, X512, RERRLFERBICLY,
B HBRICAET S GCH ORFELRBL-EZ A K
BT 5 CAT O#BLiZ. WEOGCH O#BLH T Y
=B Lo 7205 BB, BRIV CIIREOMK
TORBAYF A SNz, T2, < AWK IFM Nt sk
@ NI1E-115 #ifaic, Tg EFBOBETEBA LK. £
DR 06kb ZHDOTTRAI FTCRVR—FFETD
BORREANL SN, 54k OREEBDOTSFTRAIF
TRVR— Y BIETORBASHWE N, DLEOKE
56, & b GCHS' L#EHK 0.6-5.4kb it KT
® GCH OFRZ W 2 FIRAFEAE T 5 FATRE S
niz,
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EIREIAIC & VBB S h3ROMHEED
FRAR

KB R LA B FH ETEE ®R=,
TH BT MG REL WS B

" EEALF AR R, KRR LR E R R A
R R TR

MRS F T AZEREHENICHRT T A8, Ca>
FEFNICHREEDERMEFET L HEELT
Sucrose I2 & AERMBFFHEIN TV S, SEFEK 4 1
C ORREBE RO FVARPCI2ICH Y THEE
EWHBHBROBN % 1T o 720 PC12 M % SR
L& Zah, ¥ 7X0EEERBRIC. MBEN Ca ¥
WIEWIZHTI— VT I VORREEET LI LIS
Polz. TOREBNBTEESND FWIPIEELRHDO
BHARICIBZIDTHENEI D ERFAT A
W BEREREAVW-HEEBRE T 2, BEAE
RRBEfoBVIOF 7 —-¥T, MREEWEOK
IS VAMP BEHE S RNICYFT5 2 L T,
PFTACBIAMREEWEORMEHREET S
ZEBHILNRTV S, BERAGEEEH (TeNT-LC) @
BB TORBAREBEL, NREIZEALLL
RERF (WGH). 7XF N2y ¥ (ACh) %Y HK—%—
E LT PCI2 ML COBBEMM 21T - 72 & 2 5. TeNT-
LC . HEAE (0.6-0.75M sucrose) & - TB| &%
CENAHMEBIZRSICHETAIEN S ol &
DT EFRRNBIC & 5 TP VAMPEHEICKEL
HEOBMERCLILDDOTHLIEERLTY S,
—J TENT-LC EEA Y 7 2B L - TH X X
NH2FWHLBELLYS, FRICKLT, Z0HRiEH
FHTHY, TeNT-LCHEET THH R Y OFUHFBRE
Ehi, UEOFKRIZ. B2 ANBSER L 5K
WIRGHER OB BEOTeNT-LCERZ D&V %
BREIZTRT DN TH 2.2 00HBIc L - THEESRS
FEE. Wb VAMP &EHEIEKEL RO S
BICIBEE2 0029, BRI 2 ORMIE,
MBBH AN T KERKELRWETEN Y D 208D
BEHELIKRECRL S, FORBARIIETN AL
OPDATF v THH L, TeNT-LC IZEREHORFv S
BEEL. VI ARARE>TIORT v FHH
bhTwamigiiEzoshs,
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1P-10
ATFA-NT I UHBEENET L A= PC12
)ik P 30) T

HH BT.HE WER BT, FE WNERT,OE
®B= Bk L
=3 b A AR AR 22T

PCI2HM MR EEY B O BULRR 2 W3 5 LTF
BREFVTHEH, BERINTTIRELOEH/RES
BLTWwaH, 20O0E2PC12-2B3 i35 BN K BB
RO THSBREEZLTH, 1A/ 940 RED
Cafd/77+7THBLTHIFLEAEF—I YO
HAAR S NEVEGFBETH 5, HEORKEICT, H
¥+ 7 ZAZEH O synapatophysin DFEBRFETFT LT3
LG LA RERIT T OMESUWAKIC synaptophysin
2—BHICARHRE S, RRICEA L hGH 0 53#
BRAN, M RBICLARBAHELI L/ TOY b
LEARBEEORFEIS, MBLAVTREEH/REE
BICRALTWLEEEbRAN HoBEN#IcLs
hGH O GWiIBE L kd o/, ChHDZ DD,
synaptophysin ®RBHEP A v 2 L R ESWOKETIX
TweHRLA. —F, EFEREC I 508N
HEBE T, TOREERIESWARE EEKRE
DEITE NP o720, BEILEELVECYTD-
2o Bib. MIBEOESCHLER., wbYEFy ¥
VILTwARENOEBRICVTiHE%2bED5
&, EEHKRTIZ15.7% (0=20) Tdh 2 DIEIWH
PC12-2B3 Tix24% (n=32) £ &bOTRAILTHB
D, CAHPEFBOFRRE 2 ATRENE X bhi. Z
Z T, releasablepool {123 5 R 5 OB EFI &R
FTLENRTVWARBEY 2 — 7 02 MBI
THRER P HEEPERBZFERI S %4, L
L, AWK TOEEREFREIC F—233 Y5 RH
&N, readily releasable pool 123 % BRI EWIER S
Nihdol. MATHHEETHREL-LZA, SR
Eya—-s0AlloTHRIIEL, MRBED 2D
CHERROEEFR LN, 20X LEBE(LITE
FUBRTHEEHTOLER SN LEOFERP L. &
53wk PC12-2B3 Tl 8B @ releasable pool {3 1E
FHREPDLOLLZVH, Fyd Vv 7oBRBIIRALID
REaHDH 5 Z LHRBR SN,
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SA8Esubunit S A EBE-1—0O 1
3t 3 3 nicotine N1EMA

CHRE = F8 TS
HER M BB 2R

BRBICBWT, =aF T EF VY CREENE
BT RET 2 LTHREAEFE LTV 2 200
LRTWB, BADOUERDERIZLD, =aF 285 v
FERTIGF-1mRNA #8352 LICL->THE
SZa-u IZEHICEHE. —H TR, =aF Uil
VB TR ba¥y v a%B A mRNA ORI W3
5T EMbhoTwS,

FHIFETIZ= 2 F ¥ HEE T IGF-1 mRNA 3 % ¥
FTHEANZXRIWDOWT, Z2F VERABOZMD
subunit 3 & =X b4 ¥ o /54K mRNA & D&%
FHOPICTHHNTERE T 72

= 3F ¥ 10mgkg 7 v FEENES & IGF-1
mRNA OB % RH & BT LT a3 B X U B4 subunit
mRNA ORH % LR &8/, ZhH mRNA OFEBIZ
nifedipine IZ & - T7 0 v 7 &, mecamylamine 2
X o TEHIBICHH 2 1 7. mecamylamine & o7
subunit D5 RWIETIWE TH 5 methyllycacotinine ?
FIREH 513 IGF-1 mRNA OB 2 5e&ic 7oy 7 L
2o ZAF VLB A MUy Y o %H 4 mRNA B3
DEIEA A =X LIZDOWT, 23 F Y SELEE
subunit & DERZHLPIZT 2 BN TERE T 7,
VL invivo O EEH R MBAEREZED SIS, 5
L DEMICHLMCT A DI, Ty MEFEENE
M % AL S S MR HI9-T M2 T a6
FEBREIT- 720 H19-7 ML > 5 TKED Dr. Eves B
LY ENISDTH B, REFFEIIRER B EH M
WK EIZ X 2B 2 % 2.
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79 RIS B3 B [BH] AN SO
AR RS

WAl B, A RAT P B CRE R
YEIRK - - B EIRK - - Ay

FY73IViE, HEBERTEROZE/LLHEEEL
LEERITEITELMBEDONMDA LSS —
WKHT57 TR MENEAT o EOWEMEMT. M
BENOESHAEFTH S5 APl © DNA AT %
RIS 505, 20 AP AR L THEDR
U7 I VHEEBHEERIET S, chooHEER
&, MBECEASRINIZEY 7 I V25 MBS~
WHESND LT TR, MRBEA~NDBREILLLR
BAdb, Lo TABETRIORY 7 I oMKk
WE% A H = X 2B E RO, BEREAEO4AGK
PHBE CHT A RV T7TIVORR2EETL L L
Lf:o

< A S LRIz, Ky T3
VEABABERMLT, P 7T yRA4ICED,
BEEHHET O DNA SEEICT T 5B 2R £
7o, BRI G % [3H] ANV V¥ (SPD) & KB
ER7DOL.GF/  CHIFATZ 4 VT — ETORS|HEHE
WX REREIE Lz, 74 V7 — EoRgHER %, &
o FVv—Yarhoryy—THETHILIZLY
SPD Dk ih M % AT L 720

<7 AWM, 50-500uM @ SPD %
ARV ERNT S E, BEKFNIC APLI DNA &
FRICHTIFH LB RVBD O, ST
Ly v, AFRYUHDLVIRTIRF DL
3 WM IZA S Do 720 [3HISPD % Ml A% i
e RIS S5 L, ISR 30 BEOBEIX. RICHE
# 30 5% CIREUSEB & & IS, IZITEBRIICBEHE
WA AT 30 5 LAREIX Z ML) AAREIRIE
IR ICEE L 22 BB 2 BTl 20
EHER=Z50—D T2k 57, [3H]SPD Bakigtta.
RAEERAR AR R ) A= VEROBMIZ L » THEIZ
FHESN, LBROZHEERY 7 I VEERHORE»
5. Zh5FEY 7 I VEO [3HISPD % HER L AP
DNA #&15ik L oficid. EOMHBERIEETS
EPHH L7z,

DEORERIY, BERY 73 UPREKEREY
UIRERER R THREEAZ AL T MRENICE
EE&h7z0h, AP1 DNA &6 EA 2R3 5 ikt
DIRBE I ND,
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< ) AEFBHIC $ 1 5 GTP cyclohydrolase
|DEBIZLPS HEIC LV EINT S

&F EFL iR HTLAE BEE.PE B kA
Eﬂl

ViR H AR R KA R AP ER AR TP T, i (AR AR K
B= 3R 21T

[B8] 75 BB EOMBE, SELShEL Y F
FFTUTHD Y REH (LPS) vy RAOEMICIRE
T5E, BETHE. BBV BTHTFI—NT
IVOEEERFEATAEREX R TS, FhiCH
LT, $EMHER (CNS) KBV THFI—LT I VD
AERBRICEES LTV 2BEFEMETO LPS #5412k -
TEDIITEATHEPICOVTIRIBLALHRESR
Tz, BLRLPSHBEICLD2 A Fa-LT7I VD
ZE, EARICEE L TV ABEOHEI LB TS
Z &2 HMICKRH R AT 5 72, tyrosine hydroxylase
(TH) i3 L-F 0¥ Vb L- F— 5~ Z % mis
2HhFA—NTIVESRROBAERETHY ., BF
FELTF I FU¥Er75Y ¥ (BHA) BUHTH
%o GTP cyclohydrolase I(GCH) i, BH4 O£ A
HERETH D, FIT. JVIERT7Y VHREDS
LAMBHNOBRKOBTCHAEFRBICBIISLTHS X
UGCHORHEBLUBH4. V¥ R7Y Y DiE
EREOBLZWT L 2

[HE] 1.=7 A2 5ug LPS %45 L. BoWH £
GCH Hifk. i TH ik CTHeta L7z, fBBED <Y X4
. AFEEKERS L, ARICRE L, 2.7 X
12 5ug LPS 285 L. MOBHKOBAFEHML, 2
DBFICERAENTWSEBH4B LI/ VIR 7Y ¥
EFEORBEDORZMEL 2.

[%%) 1.LPS &5 6 Bf#ICi12. GCHO Y V32 &
ORBEH, FHICEA L. ZhICHLT, THD Y
YR7BRIFIIEAEE L e ol 2. FHMICE
¥ % BH4 AR, LPS 5% 4T CLR L2,
B BITE I NVEZER 7Y VB UTFORBED
DEEELFARICHE R 4B T CRMERL.
[ZEELURR] KM TOLPS #5C L), FHMIC
BB/ NVIERT7Y v OEERBESEMT 5013,
GCHIZX o THARE N5 BHA DA RS HIML . &
RELUTBH4 2 MiBFEL T THOEBS LR L2/
DThHhrEEZT,
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IX MO ZREFBEF /U CBICE
35y MEEHRMIRELNILET 3

CRA BE,RE B KEF BE AR S &L
Hen
BhfgER K - FEL

[BE] ~x boy iz, RMROEED S VIR
R LiCHETHEEZONTVS, A, 9 b
DE|BIZBVT, F/2U B (QA) 1T L AR
EIIWNLTCZA VY Y BREEHEZETEONES
o F AEREEMERTRLIE. O LS LR
Bi2LoT, 20EHART O IIOWTHRHE 21T o
720

[8:] 8 ~ 9 BMOMEY SD 5 v b2V, () EM
JRE AT A I, 17B-estradiol (E,) ZEA L. 10 41,
QA ZHEB~NEA L7z, 24 BRI ICBZ R, WA
Bt =y ANVRBEfTo. (2) EHBERAIL, E,
ZHAL. 5. 10, I508B0EES 7V ERMBL T,
extracellular signal-regulated kinase (ERK) {4 % #l €
L7z Q) ZA MO¥ v SHEERPEDOFYEF T 72V
F 724 ICI 182780 i E, & FIB§IZ, EH~RE Lz,
(4) ERK kinase FH 38 0 U0126 i3 E, £ A @ 30 4 Hi
12, BERANES L,

2] (1) 50 nmol QA O#EFIEAIZ LY, FHEED
CAl BMOFEAEMMBB IR HEL KL, 20
ARMREREER. 50 pmol E, DMEAREIC X H iR
L7z (2) 9 v FEEIZSB T, 50 pmol E, DR
HiZk ) ERK id. %5 5 % CH3IBICE TEELR
ZRL. ISHHBICIMETF LA, 3)5mmol ¥ EX ¥
72 %7212 1C1 182780k 5T, E, 12X % ERK D
EHALRREE 0 2 d o 7225 E, DREEIZHE
L 726 (4) 0.5 nmol U126 I2 X 5 T, E, 124 % ERK®
EELRES R, E, OREMEAIZMBE L,

(28] 5y MEEIZBWVWT, ZA P’ Vi, QAL
Lo ECN L TREEHER L. COx
Aoy OREEROBEICE, EROBNTX
Oy EFEEENLIERE, ERK 24 L5 —D
DEBPHEETI2HEEZRB LTS,
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FI—T18A 2K Ay 7 TN E XA
FET2—-DBR%E

I K R #— KH EH
ERAFRFBREY LR

AyRIACYIBRT NS A4 FLET ¥ — (nGluR)
3, 7R MR ABREHECHMBAE S Y KAy
I —OMHELZEICE D, Group I %5 Group I
TTOIEROY T4 S EENB, L LR
L. 5EITOEIARGHEY /Y FE V72 mGluR
ERifTbhTwiv, L2 > T. 4B PHl ¥ A%
VB (QA) ZHv T, mGluR DERIZETF L7z,

7 v bOERB L UKHEHEG> ORB L BEERE R
VT PHIQA R H Y FEFTHLETF =54 ¥ F 4
YIT kA RITo72E 2 A, NMDA, AMPA B XU
KA ZRZhoOL 7y —HAE232EaiclET
HBERML 2254 TFTiE, Group IRN7 TR T
%5 (S)-3,5-DHPG 3 X U trans-ACPD i3, ["H]QA &
BEREEKENCHET LI LAWE L, Ll
A5, Group I 3 & U Group I 7 T = X + @ [*H]QA
HOHEERGREBEOBRE T o 2o GTP-S.
Gpp(NH)p5 X UGTPIZ#\ & A BREVEE & 3 L 724t
GDP ODHERRIIBE TH o/ GMP R ATP X Z O
EHETOPHIQAFEICH LTS BB ES 2 ho
7o 72\ PHIQA #EDOBENE & RISHEBEA DA &
B#FLZEZA, RATRERMLICAE—L5HGFR
LRI LT, KM THL TEE AT L
UBRBOVWTIOHB BT HEERRM S AL
#5720 i mGluR1 $ifk B & U mGluRS otk % v
AL Tuy 74 VTR EHREY T2y b
ERRNICERTS S5 4 v — %AW RT-PCR %
HwTh, ERAMEHEIIC Group TRIA YKoty
VA Al P (11 1iiE 3/ 3 AN

DEORR LY, PHIQA X GTP A Y Y Ry B L
BERIZ 36X T 5 Group I D mGluR % BE#T 2 Wi
AR EhD, $72, Group I & mGluR &R
RICBEEFEVDOLHEBINS,
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EEBFBBRHNTF K (HCNP) Z&K
DRAEEZDHE-F 28

KT % K% ER BN A, LH = ME
F4
HHBWLRKFEERSE N

HCNP iZiE BRI BB ICHAEL, BEREEoaY
YEBHAEO S LR RET 54 IH A BOKFES
THCNP D&% ERORE*WL»IZTHBHT
Radiolabelledreceptor assay(RRA) & HEV. L, FF#H9
HARP2ESCHEETLISEZHELL. 4020
RRA B2 %WE L TL VIR %250, HCNP /54D
BEIZO>WTRH Lo THET 5. HEE I RRAICH
W BRI ERD R — v, BUSHREE R K B L aT
HERIUTHBH LToOERTHEL, EHL ..
Bolton-Hunter #: 2 & 5 3 — F L X % & © 72 1251-
HCNP # &V A F& L, 032M ¥ aBBERPTH
HBEASETFA ABRLETHL-P2ES (I P>
FUT v F SV LS ) B - R, To%
HBLARBEY T Y FEBRELERE LEHA LA, IR
AV H Y FEBRFET S WhatmanGF/F 7 4 V¥ —i%0.3
%oe MuErn 7Y R RA LIERRESERAR
L7 MRS FIZEHBEICE VAR L. &
BRUEE  SEAELBLAANESETCRLYVRBREICLR
ELEREFELSR, £hE v EBRD> S 1251-
HCNP &&3%8403, ()P2 B4 45%FFEL, ) %
DEHMEBD A ¥ v F ¥ —BH» OHBE—Ba9 ok
Y Kd i 35.4nM, Bmax X 84.5nM/mgprotein T (3) i
BHBICRLECHEEL, ROTHEHE, HREE #
B — Ak, i, MROMETH -7 72 (4) 2O
BB amgEibiamsrcidnl, £%1, 2,
4, SHATHIIIMBEOKEWMIHFLELL. SHI
(5HCNP OWiH R 7+ F & EEHRY S FL LT
125I-HCNP & OBAFEE% 35 &, 1251-HCNP OF
ARCEKBHOMFIZHTHRTF FTHE SN,
N AL hRBORT 2 ET 6 7F FTIHHES
Wk oz, Db S HONP 3@ SO B— S5k
AL, 20 CEREEEVFEABMNTH L. KZH
KDRBAB D EETSH I EH S, HONP 2R
B bEELRBEHER > TR LEbRS
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IO TFUORREE Gi2o Ty b
DREZINVEEEFINELEYUHLR
27— R0E%

I B, e RE BT RE OEN
By EA

K - [ - WAL, 2CREST, *ELIE R £
9 —_—

G ¥ U N7 BB ZRMEI SRR SREEY
HEUVFNFELTBYEREROTEL Y- v }
ThHod FIBRIT Y FRED - DICE L D high-
throughput screening systems 2SHE &8T5, K4
BRFLVIFY FREROBHELT, Ve TF 02
BREGoY T2y VOREY SN ERAERL.,
B AT FOME LB OREN ST F
Y OBRBANOIRAERF L,

BEY R HE SOMBICRAZE, ZoMkE
B CHBIT > F2EMULZBICAHEL S [5S)-
GTPYS DEBEREMIT LIz, TORKE. /v TF
YL Y [¥S)-GTPS #HAEHIB ER L, 20%
1E» 5/ HN0D EC, i3 PH]- / Y& 7F v OBlE
B (Kd=2o0M) LiFZ—B L7z, TT=R PO
£ 9 GDPIZ#H 2 MW E T T 50T F >~ Filsh
DR GDP FET THETH o 720 [ SI-GTPYS
&% GDP THEY 2 £85 5 GDP I3 § 5 HAIME
ERMTHE TNT IR MR b (IC,=
1pM), S—=Y XY L7 TR MR Q4uM). 7> 7 I
=R MR (0.05 pM) MM L 720 S OE, S, Bl
By R BERATIUE [P S-GTPYS & ER 2R
BUINTITZA A=Y 7 TR FERBIL
7207 FOBBIHFTRETH 5,

R EBY» L7 & S bNER ) S &7
YERERNT AESCE BT ORBICIIN 1 g B8
BHLOMBW T T THEZ Litbh o, X561
ORIV AHBEEB L UHHR HPLC % HV 722547
ZBWT, B/ 7+ v kel HB0EH 2 5RT
ZENRRATELDT, COBMET VI ED [PS)-
GTPS BEERAZT 2#H(BIIL T/ Y FF v DEH
PHUETHAZLIREN, ThOEDHEDLZ AT,
BE5 N7 AeFH L2z D orphan S EED
WERYF Y FORBIBHATESEZ 1T,
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LZHY T EFILIY S SEEM2, ML
Y724 TOMBAET

S Ml AW fR, 5 Eth
B KR BER R BT 7o R g A&

AZAY T EFNTY Y EREOMBABITIL.
FT5ATRREIL T 2HBOBRICL > T, BE
DRLDHEBEND Z LIURE SR T 5 (Tsuga et
al., J. Pharm. Exp. Ther. 284,1218-1226 (1998)).
HEK293-tsA20 Ml B S22 A H ) Y ZBHKT
X M2Y¥ 7547 (M2 254 72234 dynamin FAK
RTINS Z & A Hosey & Koppen 7 V— 72 & o
THE Shi. R4, Gi/Go 123t1%+ 5 M2 44
EMY ZERERY. TOMBABTOEVEI LS
I:T%$%at]}f:o

M2, M4, M2-M4 ¥ * 5 %% % HEK293-tsA201
faic BB & & MK SO [ HIN-methylscopolamine
BABMOWRICL > THEABITZHE L. M2,
M4 ZEEIICT T2 MEEICHRRICBIT L.
M4 ZEEOMBEME1TIE dominant-negative mutant of
dynamin (DN-dynamin) (GTPase ifif# % RIFS&72%
B OXABRCHF SN, M2 ZEEKOBBARE
TIHEEZToh o7 M2 SEAEOHBNE 3 V—
TEMAZEROLOICEE|E2F 25T, DN-
dynamin D ¥ B % ZT 71205 M4 SEGCORBALE 3
=T M2 EBEDIDIEBEREI-DOIEESL
R ehot. ZOMKRIR. ARXAHY VEZEEOMI
PIREAT A% dynamin {KFFHERERE % B 5 2 IR RTFVEE R %
REDIE. ZEEOBRAEIN—-T Lo THRES
B2 L%RET 5,

T4, COSHMBICRIA S F—13 » D2 25K
%% dynamin R ICHBABIT L. ZhMEFTFEG
FEHHE rab5A TRESNSLZ 2R L7 (Iwata et
al. Eur. J. Biochem., 263,596-602 (1999)). © Z C rab5A
% HEK293-1sA201 M2 (2 L33 & & M2, M4 3254k
MBEARBAT~OZELRE L M2 ZEGOMBAR
1FiX rabSA OIRBUC X o TREX N5 M4 SR
HOMMBAIEATIE rabSA, DN-rab5A 12 & > THESh
ok, COHEEE. M2 & M4 ZEEROMBARBIT
A rabSA O RICHLTHIRLZ 2R LTW3,
dynamin KFERRBEIMD 2 & & rabSA KL o THE
ShAZLRERLTELY, MU LHRETHLI L
%}R[& LTw5,
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WAL S URRKEAILEICL 3PIE NPY
SDRGEY T 75 AEEFREANDEE

b WL R R, BRI RR B0 Re
FERFEFBEALYE

Neuropeptide Y(NPY) DE I FRBOZE{L, NPY %
KORZHUOBAFBETHORMICFTELBRY L E
AT ZEFPAICEROOH L, HE) X226
121k NPY BIZTRBEOEL 2D = L5 5 NPY &%
FRAHADI\BERABOER TR RV L W) HiER
HHY, VFTARBETONPY ZBERORSHR5H
DE, BHZEEHLEAHNICEELZI 505, #
ZTHRLIZEARGICE T A NPY ZEHEOBANGA -
BIETREZAL% in situ hybridization ISH) 12 & - T
W7o NPY ZREIIE 52997279 2 (YL-YS) #
FAEL, BABNOENRY 77 5 2ADMAELEIC
X o TE¥% NPY OISR E L TWwE, ZOW, &
BB TWAEDRERNT V¥ T2 M2k
BEIRSS Y1, Y5 CikBwheELOhTwS, Y2
BRHREEREROHREICBVTVwB EEZ SR,
EENICHBERN7 TR Mok o TEATENITHS
ENhiv, ISHOF—% TiX YL Y5 2 hiC@ETH
BRORBSZH O, S5, BEBRAPKEEZION
TWAHBBEKRFHBICBWT, ThH5HY 72 5 20 mRNA
EERY - BEHICRBEAL Twiz, $CIC Yireceptor
OTUE—F —BHOLRTE., BEFHRFOE
iZ X o T 5 noncoding region ® & % % Ylreceptor
mRNA ZE R S AR ZRBBE2 LTwa Tl
PHRESA TS, 2OZERYIVETSY—% 5
NPY SBHEEY 77 7 AOBEFREFED I HEER
WAEBEERASHFICL > THEAHHNE I TV LT
HERBELTVE, KFRICIVER - PRIV E
X BBEFHOEL NPYZEHY 72 7 ARIE
THRBRAME OBELBAEIHLM LB EEZ SR
b,
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U1 ZEEKD H L FOEMRADOR
VARSI EBOBREIFET 5,

iR FFL A BB OEE, EE REP R
RORFP ER B R R RN BES, B R
QEBI

U(R) REERARER - WAIEE, MRk - RER
%, 0SB CRIERUE, S (W) BURURBRRAT - k(b
M

¥E L OPHENRESEY 7= -1 (61) SEEICEM
HEAEL. ol ZBEKY TV FXMBRIZRYATNS
WEHEEFRE SR TV, ZOEBRICETLIHELY
WG LY, B4 TR ERERE AV TRIAEE
BolUF Y FORDPAAZOVTHRIEEB I ko7
BB ol ZBHKY &~ FTH 5 [*H](+)Pentazocine &
U [PHIMS-377 135 v b RKEE kB IZRE, —
ANF—, BEREEICHY A TN, BEINBHRERE
BHEETHIEZRBLE ShoOWY AR
ouabain THIM & h . K#BFE Na A A VIR L 2
Pole INH ol WA Y FIYAADEMENHE L
FAE R, 37 T ¢l [*H)(+)Pentazocine DHLY 1A Ak
i ol ZARDEABAMEDH S ORICHE SR
[FHIMS-377 DHL Y AA L ol ZBEROFMBOBS &
B L b o 720 [PHIMS-377 DHLY AR iE T RY
F—liZ X Y RO TRV HARERIZED Shi: (IC,,,
#2nM) A%, NE-100 2 & 5 ¥ T TRVHE
BERLA (IC,, H45uM) o TONE-10012& %
[*HIMS-377 DY A4 B E i3 HERKHHT L D non-
competitive T ). NE-100 it MS-377 DHL Y AAH
MICREEBEERLTwEWI EBHL P E R o 2,
2b, Shs 28 ol V7Y FORBGHRB~OBY A
AL ERFBO SN DL LoKRIZ ol YT
Y FOMBEARD AR CRBEBOBREXFELTEBY
(i.e. sigma-1 selective pathway and haloperidol-sensitive
pathway). Y A F vz MS-377 ©K#4 & NE-100
KT (+)Pentazocine PRIMANETE (BH) shabkl
ALRRZAMBRI L= AV MIHEESLW
BEMEAURIE S iz,

ol ZEREAT HHBABRERROFMIINS
PTHEVIERS .01 UH Y FORBEHRNOEE-
BEDAIZZXLAZWOITHIENLELESH
b, BAZol VY FPEBROEREETHYIATH
U REME E R L7245, BIZ ol VA Y FOEMIERH N
B RABBICL D RLZ2HE 5 (2 ITHERK,
M) . EHROMBRAOEMEH OIS O RREEIC
DVTORIAPLELEZ TS,
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MRMBONa K> TT71 V74— LOE
MBI & 5 #BEast K+ & MBaR Nat O
R5

°H L Wi, BER BT ONE WE
BETK - B - — &AL

WREMBONaKR Y 774 V74— A4 F L 8%iET
DHMBBBLRIT Lz, 59 FRKRODCR ML
Batcid, o2 B /o3 B (HEHIEE) NaRy 7k, al
B (LER) Na KV 7HERTS. AEOEEROL
EAA VIHEBRORYRE TS L, Sam,
DHRHET (basal 2R8) T3, 2B /3B Na RV 7
DAF Y HEDEZ I B Na Ry 7L Yotz =
DAL VBREREORER, 14 VEREROMEN
K REERGEREBITLEE29 5, o2 B /o3 B Na &
YT DEWEIT P ETRBEOMBEN K CTHESAT
WAHLDTHLIENHOIT ol Thbb, o2
B /o3 ®INa RV 7D K iz % B ol B Na R
Y7EVEL, ZOFEMIL 0.5 mM FETRAMEIC R
A%, 1mM B EDO K TidEsh:. —F, al B
Na XV 7R KXo THESA L2522 ThicH
LT, 7y 3 VEERIBBOMBTIE, KN iCk5 o2 &
/a3 B Na K 7OWBEOMEZITEALHEEL, 14
VRREFEL al BINa R T EIZIZRE o7, X
5, HHEoORKMED LAL, 2404+ %t
SWMLZ., o7y 3 Y BREEE AEOKENH
25, MRE%x CaM ¥+ — ¥ I OBHEETH B KN-93 T
MEL, FMYYALF ) 7+ 7 THD monensin TH
BFsLickVEREIN. $2bb, KN-93 AR
TK X2 B/a3 B Na By 7OHESHEEL,
monensin ME CTHEEOBRKAM L LR L. DLoER
75, basal ZIKETIZ CaM ¥+ — ¥ I BH53 25
HBCTo2 /a3 B Na KV 7HERIMBAK X
E3hagErrsns, 4, vy BRI
12X, -3, MBENAK CL2EROHEIRE S
h, B, BN Nat BEN LR LIERORKMED
ERTBEVIZO0EBIZLD, o2 % /o3 B Na &
Y7OERBEEFC LAY AL EEIN. SR, W
AERIE O Na K ¥ 725, s K+ & HRLM Nat
WMHEZLDHHICHBMIh TS 2 L2 EKT 2.

R Vol. 39 (No. 3), 2000
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MR 354 B Aquaporin-4 DRER &
7 Aquaporin-4 cDNA Doy oO—=>%

CHISCIL AR, AR B2 RE ALY EE HA,
WRIE RN, HH BT SO BF OO BE
SR, IR W

BTV REE A - AR, B H RIS
BT B F R FeRT A AR

KF % > F VT 5 aquaporin(AQP) it FiFLEIZB W
TI0HEDT AV 74— L HEINR TS, 20O
TH AQP4 IIRBICBVWTHRBBELTEY, T 7
AV T+ —AERRRYKBERZETH L. EHIC,
i #REAEBEFY (BBB) 2 24 2 EMME 0L E S
TArad A PRERIES A/ LTV B, £ T,
L4 XBBBIZBI AKDORGHBLMAL v 2
720 T TIEWDIC invitro BBB EF N Tid Y ¥ REM ML
FEREMREFL IR S, REBALPI
STV o/z7 Y AQP-AcDNAD /O —= v 7%
AAbdze £720 DT & Y BRA R ST E 72 alternative
splicing IC X VB S NB 2MBDT AV 7+ —HiZD
W 2HRATC—ETHIAF A=V E ) LROBEFR
BBH DM % genomic DNA ZHWTRA. KiC,
BBB & AQP-4 L DAL KRE T 5729, BBB DALk
ThHMEMMENEZAILICB TS AQP4 DRBLL M
F L7

ZDFRE, 7 VB cDNAlibrary & Y £E#H 55kb @
AQP-4cDNA 2187:, TR XN 57 3/ BENIZ.
human. rat. mouse AQP-4 2% LT, #h *h
96.6%94.7%93.2% OMER %R Lz, 72, A HH
727 ¥ AQP-4cDNAIZBWTH 2HBDT AV 7 + —
A %ZFR®, genomic DNA {2t LT PCR 24T o2k Z
5, exonl & b 2kb EFIZ exonX. 3kb LI exon0
EHER LT

T 720 o VIREMILENBRKIC BT AQP-4 mRNA
DREBALZRD, TAEITHEINRTVWETAIOY A
}T® AQP-4 mRNA OREHEFZET 5 L. AQP4 AF
IHhHOMIZE > TR S5 BBBICBITAKOH
MBS LTy iR RS S hiz,
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7 X bOY A MZH TS Aquaporin-4 B
RETEE

el EBKH FUR, L RS EE FAL
HE OB = R, B WO, i %

YO BT R FE I A SO R A R P,
2 BRI - SRR

T2 T7RY 74 (AQP4) 1ZKRFIHEZMEKRF ¥ AN T
Hy, PIRMERICBVWTHEICHEAEL, Blo7 2 b
o4 A & EAMIRICHERAL TS, TOBREIL, B
BT HRANOKOEERMFICEDo TS L
EWMIhTWE, LL, P RICBITARBEFTED 2
BEZXAIZonTEREAEALR TR, 22T
# 4 1. P19, mouse embryonal carcinoma cell O ##%
FHIRE~DHMEFE IS AQPADFBIEAL & | glioma
cell (C6) MBI L 2 RBALAZRII L, &
. mRNA & B id reverse transcription-PCR (RT-
PCR) TiT\, ¥ /327 HOFBLIZ western blotting 12
L OBE LA,

Y. PIORVF /A VBTHEBELZEZA, 7
X ba¥A row—%—TH5H GFAP OEBHHMIzR
RENT.AQP4 mRNA % b FICEAESHFH S 2,
F iz, R GRERSEMAT. 7 A bud 4 F Tk, AQP4
mRNA 3EREBL Tzt Co TR shido
726 L#* L. C6 {2 CDK inhibitor T& % p21 ¢cDNA %
BEL7IAIFEEAL, p21 2—BHICRBE ¢, M
REAME GO/Gl FITHELE3EHZ EICL - T, AQP4
ORBIIFEINT,
CHOEDERMPS, 7AMIH A PADFITHEN,
AQP4 DEBIAHMT A H 5 & & ARE SNz
AT A PO A P OSMEBRICEV T, AQPA LD
9 BEERLTHIREGBORFEET S, /2.4
B RER CERNY 2 MiE6. RiZEICBIT 5 AQP4
DREZTREGITSbI 2T Ev, MBENICL S
AQP4 DEBOEALAESEOERIT X VIR S a8,
ZHZ L LEEE BEARICETINRE L OMS
TRV ERbh,
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Yo RSy FRBRGENEEEAWE
AMPA B 5 )L 4 3 L AR BRABREHR RS
BOREM

A T W L
KRR I 5T A2

AMPABIZ L 7 3 VERSZHRAF v VR Vid. B0
7E, VF7ATMEEARICBWT, BERLREER
ZLTwh, 2O AMPARIZ VY I VBRZEHHRF v~
ANViX.GluR1-R4 DY T 1=y b PSS 4 BETH
LERMENTWS, LA LAEL, Ml &2 T &
D) CZERESRERIBHM SN D »PIZOonTik
FEHLMIERTWERV, AR TR, £ 7 2=y
Mo T B ERGPATEERESHKTHEL ) 24
VA vy FRBEGENEEEHILL. ThHOREM
HOBRMERAZ, BOCREHMEIGES. AMPA
BRIV I VBEREOEARIERICEDLo TV DR
PRETHL-DIC, B0 X ICEDITVh AL
FEHLALERISAS T v VEBIZIBUY 22/ 40ESHK
EREEHE L. AMPA SEKEShOWEICIZYT
v RA v FRBERENEEY Y. i GluR2/3-C X
bk % 1 XYk, ¥4 F b3 GluR1-N Kifkz 2 X
Btk L7z, RMBEHEE, €270 bd Vit T
WHAFELZS 7 30 5%0O#E % 2 % Triton-X
100, 0.1 % SDS TH#HIL L., FE L EO LELHESR
L7 EERHERRAELEI S, TwhA 305
DEIFIZB T, D% AMPA SHERESHRO LR
Abhiz, TOBERIT. BERMEEEICL D, AMPA
ZRKESHEIWMLZ L ERBEL TS, £2
TRIC, BEEHEIERIC L 5 AMPA SEGNMO%
ABEO—o L LTBIRITHHONS £ K3 L,
BALAL, BTH. FA—VRELXEBEAT LR, AN
F o —, HESEICRE S ¥, AMPA S5EEEKE
B AR E2WNELZ. BEATA ACBNTE
LA & b AMPA SEHRESEIEEA LA LS 4
W —RHESBIIBWTRELVFRSh o
720 & o TEBMEAIC & 2 AR BRHNIZ AMPA %
BTy MIHTHEREOBHE TIELL. PDZ&
B EDBHADOKEEICL o TEAKES BRI IE
ERTWATRRENEZ SR D, BERETRTH S,
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EHAED) 2 bSO IR—- 2 —BEFD
TOE— 42—

"Rt EE, BE BRE, R O Eh
HRAFKFERESRF R MR

TEFVAY VEEELHREERWEO—DOTH
%, 2 B MEMRICEENICRET Sy o8
ZEDIL, TEFNIDVAEREFTIAIV T EF
VIS UYRT727—8, AERIZTEFVIY Y2
DRALNRTEFNIY) VSV AR—-F B4 TIZ
IU—= Y TENTVE, B, BLADOHRET. 3F
BOR—h—ThrA»S0aY) Y ORY AH%
H58BAR0 Y F SV AR—F—%@, T b,
EMIBWTREL,

AE, ZOMBRROFER L RS EHAMETY > b
SYAR—F—OBREHGHRBLIWS P IZT 2120,
ErIAY Y IIVAR=Y —BIETFOBERN., 25
T OE— B2 fTol. BL®DIZ, L O
RNA Z##& LTS5-RACE. £V T* vy ¥ U7k
2TV, BERGNERE L. BERBLERET
. GCITEATEY. TATA-box bA bR, F7-,
S HBREBORL 2 mRNAVFET LI L& R
L7z 85Nz cDNA L MNP ATV MTR
ShiBERZEBLZE A, Zh 53 alternative
splicing I & o THE LD DTHE I Libh ol X
2. TOE—F - LT 0. BREBED S5
WEN Y 72T —ERIETIHEAELELVR—Y—TFF
AIFEREL, ) AeadhmEdiatk. Jerga
JakRICEA L. TORE, 5 E# 2.9 kb THIlaIE
RHENENVY 7 27 —-BERFEAB IR, TOE—
=l DH S OB, BERESE Y 5 HER
# 12kb %&&. Sp-1. CREB. NF-xB % ¥ OEEHR
TORENEFTATH, CHOPEFTERLICHS
LTWaBaENELZ SNhD, BfE. MR
HERTVRAZIVAV VORIERT) RODBTZ
&)’C‘l‘éo

(L% Vol. 39 (No. 3), 2000
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Cloning of a novel brain-specific cDNA
homologous to mitochondria tricarboxy-
late carrier

°Shin-ichi MIYAKE"?® Michio TAMATANI">,
Noriaki MITSUDA'"*, Manabu TANIGUCHI"?,
Osamu HORP, Yoshikuni KAWAP, Emiko SENBA?,
Kohji SATO?, Masaya TOHYAMA'" 3

"Department of Anatomy and Neuroscience, Osaka
University Medical School, ?Department of
Neuroanatomy Kanazawa University Medical School,
3Department of Anatomy Wakayama Medical
College, *Department of Anatomy Hamamatsu
Medical college, SCREST Japan Science and
Technology

The tricarboxylate carrier belongs to a family of
transport proteinsfound in the inner mitochondrial
membranes. We isolated a novel cDNA designated as
MTA, 34% homologous to that of mitochondrial tricar-
boxylatecarrier protein from a rat brain cDNA library.
The protein sequence of MTAhas a length of 338
amino acids and hydophobicity analysis prediced that- -
MTA contains five membrane-spanning regions.
Northern blot analysisrevealed that the presence of a
single transcript is observed in the brain,but none in
the heart, lung, liver, kidney, spleen, and testis. Simi-
larly,western blot analysis detected a single band
exclusively in the brain.Immunohistochemical study
showed that the MTA protein was expressed inacces-
sory nucleus, hypoglossal nucleus, the dosral motor
nucleus of thevagus nerve, and most prominently in
Bergmamm glial cells. Furthermore,immunoelectron
microscopy localized the MTA protein in the mito-
chondrialmembranes in Bergamann glial cells. The
function of the MTA protein wasinvestigated.
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Z v MRCH 1T 3 Xenobiotic responsive
elements \D#FESELE DI

B BEL, R B RkE R

FA4FFT VR, RAEYE, BERE RENH L
oL RT -, CYP 1Al 2 LOXWRERZ®
FETHI RO TS, ThHEDE L IKAE
%24k aryl hydrocarbon receptor (AhR) IZ & Y 4 S h
5%, R & ORMERICEST, FHERTOMRE
BHINHEIATWRVONSBIRTH S, BE LI,
BN TO AR OB X UHBREZERT 2 HBT,
AhR X ¥ R I 12 # & 3 % xenobiotic responsive
elements(XRE) i22W T, XRE ~O#HA R EFOMA
BEHEEMFE L. 5y MRy SBMNES 2 R
L, XRE o 2 7 &S (CACGCAA) % & tr BsHE 2 &
BFVIXZ2VFF FRoREB7u—7L, 10mM
Mg? F1EF, FEFLET T30 SHKIE S, KT,
TUBEEDY 7 FHICK ) XREMEREROEHE R
B L7z XRE ~OZBERE IOV, T
XRE Di3d, a7 EFHIO 1 EEx % E 5% (CACACAA)
L 7: mutation XRE (mXRE) # X 0 AP1,CREB 0 2 &
HTO—T AT, ThZh 200 TORERM
THEEBLTo o Mg+ FEETICBWVT, BEIE
DRZZ2HEFEOXREMEAHE DO Y FPRIES R
720 BENEDORBVN Y Fid Mg+ FEFET THEML 72
DXL, BANSY FIZEA L, 72, Ut 2
44 XRE OB L b, WS> FiigEERFNIZ L
L, Mg> Fr4E 0 100 B OFIMC X DIZE A ERIB S
Nl holed, FEETCBIIBEENEN Y
FiZ 200 BEEOFMIZBVWTH bR Shs,
mXRE RIIC & 2EREE L, 200ERDOFEMTH, 2
~4HOBMEFRLNLICBE R o e — 7,
AP1,CREB i%, 200 5% TOREHM T Mg>» 04
BIZEDLT, WY FICHRLHAERS 2 hd o7,
BEDOFERLY, 9 FRAIIC, XRE LRENICES
5 Mg» ICERZBMORL L 2BEORHEIEEL,
IHODEAEO—F . b L IEMH A AR IZH¥ET
AU RABEN S,

315

1P-28

FEH S v MNASED syntaxin 1A S E
A

CHR EBALS, KWL REAMLNE  &E
HERFEEB G FREY, HERFERLDKE - &
A HBRER PSS

Syntaxin 1A & ¥ F 7 R {RER OB OB O 5 F 58
EBWTRLEELRAEO—2TH Y. Mt
HEREZPOBRBICBOTORHERELL TV,
ZOSTFORENEICBITHEFEHLMIZLIzbR
bivid, RKIKZORBBE LW S 2T FEY
ORE Y syntaxin 1A BEFEAHZHUL T, Z0/S
OUREWALPIC L0 THET 5. (FH) KBHIC
X o CEA EN/-Hi % @ syntaxin 1A H15k® GST W&
EOELABLL T, BEMRURBMOT v PR
DRB L7 S2 A% &EA S, GST & syntaxin 1A @
YRS E o r T —UTHH LI, B0k, L
IR S /- B 5% SDS-PAGE (& o TIRHTL T, #
EERELZ. R 2HFORDHFZONET
syntaxin 1A I&EET 5 Z L dvhdh o/, HoEEL R
ETHE RMERROFF -V BETREREER
HTHo7ze 25D syntaxin IA ~OFEFEIIhET
BEPEL, BEOME L RN L2, WE ki,
Ca*, ATP IR OHESTH Y  HEIFT 10°M LR
Ca* BEZMEL Lz, F/2MWH L syntaxin 1A D F
DFEAL VICHETHI LGP o7 HIBOERF
F—Fit., YFFAREFCERICRBEI YKL
A, BEOMIEEHBEEE IS REASICL YRR
L7 ShHDEH & syntaxin 1A DEEEKIZ Y+
Y= A SORELREIC Lo TRINS R, (K& -
E8) Zh b OBAE & syntaxin LA DA 1L Ca™, ATP
BERETHHI NS5 =—27THY. invivo THR
EHRERFEL TR EEZ LS, BlE. ZOHE
BREROEEMERERH P TH 5.
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228 Fx T2 N RIFEOBEEORR @ $14
ROMHOMF LS FT 2T I EEIC
BB E2XTAAHPCH) &S24
¥ 220HLE

CHEEF —EB, R 2AH
K - K- AR

YUSXFVVIAMEPC-) EY A F Y2 FEL
THEBRICREL. Wihd t-SNARE & L T/hBEOE
EEAMARRVCRHOBB M+ b0EEL LN
Tw5b, LPALPCI2 ICBRBEHTHE, Yy F vy
1A i large dense core vesicle (LDCV) #* & #8151
BHE2MHT201IC8L, Yryd vy 23 L%
WEWHIEVIED L, FITIOENICELET 2 HE
EPHETAENT, MEOF A 7 FEHOEIIBUL I
TER A RBRE L, ZORB. Y073V 1ADN
KeIU/PF VY V2ONKTEBL-FASEATIE.
LDCV » 6 0BOBMEHE Lz E 2 RWAEL
72 —FICOF A 7 EEAIL COS ML B B L
By v X v v 1A ERBRICHRI L 2. 22 CTEBIRL -
N K% 29 7 3 7 B A 2, BIBIB ORUH CRR I
e 4 2B H S et Ao Re S iz BIBIEI Ol
BTk, BRBENEOAINV Y YA Y —ThHEVFT
T IVIEV VIRV UV IAOHEFAVREERE
HERLTIDOLELZLRT VS, #ZCGSTHA Y
YERYUCERAVWTTy MV F S rV—-AIlETHh
LY F Ty IV EOMEERICOWTKRE L,
FORKER, VIS I VI RBREOINV YT A
FETC BERENICY Y2V VA RESLED
KL, Yy F P23 R pEBEMTHHE
HER L7 —H¥A9&AICH LTI, Y+ 7%
FIVIBBANY T ABERNTEY Y73V YV 1AKR
WNTHOLRBOBRBERENCTHEES LD BV
TABREMTIIS YP XYV IADOBES LY LESE
PHMLTBY., U7y F L 2DEAIGEVINVY
TABRBEEREMERT I ESHL D E o7, DL
HEPL, YU ¥X 270 N EKERIZPCI2 THOIH R
EROANY T LARBBECBIILVF My 7301
OHEERICEEL, FAENKE2EH I V8
FUVIAVBHERAT CRMBAORMBZHRML 22
ttﬁ%#@%%ﬁ&éﬂ%ﬁﬁ%iehko
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SR EEMERHICBIBPIZ-FF—F
DEE

CHUE R, OKPE wE EE E B0 EET
I B, R e, mAR B
123k A A, TR - AL

47T =Y VIRER, 3T ST REREERICE
WTEH Y FAv YT —L LTHVTWS, Wi
ZEWEOBBICB VT PI4,5P2 % E4T % PIP5-
FF—ERTIAIVITRTFy FEEboTWALEE
ZAHNTWwh, Sk~ X, MR EEWE I~ PI
3-FF—FOESICOWTHRIT 21T o2 PC12 ML %
NGF 4 » AV Y B ERF (IGF-1) T 10 4RI ni
Bt hrE, HBoBbrwidfd /<L HBCE-
THRBRIND F—13 VRSP FEICRES R &
NEDOREERE PI-FF—EOoMERTH S
wortomannin, LY294002 Tl S vz, & 512 NGF %
IGF-1 tBiZX 5T, PI3-FF—¥OTHICHS SO
F4 %+ —¥BEPKB)D ) YBLAFIER T Shiz,
IRhHDT EHENGFRIGE-11IZ & A MR EEWE R
BREICIZPIZ- ¥ F—F¥HRPE5LTwAEEEILN
770 BREWI LIZNGFIZX 5 F—33 VIR
i MAP ¥+ — Y OEHAL S LETH 5 DIk LIGF-
1 DBEIEMAP ¥ F— EIRKHFEETH - 72 ZDEN
PIERALENBPI3-FF—POREDETH 5T
PRANRLD, PI3- &+ —EXREAT S PI3,4)P2,
PIG4,5P3 ICHETHPKBDA /¥ b=V VIRE
HEFAL Y (PHFRAL ) GFPOREY v 2 &
(GFP-PKBPH) % PC12 fifgic —&MICREH I &, Z0D
BAEZEALD S PIPs A SN AL ERAR. 2O
2. NGF ¥ Tid GFP-PKBPH (3 fllaBE~ } 5~ X1
r—Fr3NBDIHLIGF-1 HIETIIFF v A0 —
PBREIN P U ELOBER»S PI3- 3 —F
DG & o THEEEW AR HPRE S 1D 25,
ZOREBBIIV R ED2OHEHETELEZ LN,
/bbb NGF IZ & R CIZMEE L TPI3- +5—
£& MAP ¥+ - ¥ 5H LT DIcH L. IGF-1 I
A RETIHMBED. BZ 5 idSw/hE LT PI
- FF—EFHVTwEEREbRS,
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Caita a8 7V 1= 0D+ 7
Z{EEADRHR

B MR, RHE OB, Bl K
SRR KB R R R A T2 A

TN L=V ERNY FEF—T75F DO Cad sy v
NRIBThHD, NLIZZDOF IR B2 REBICRET
5t BRUEOHBZEDEMBSEEIND, T2,
I NVEBEREHRIC TV Iy R BRA
ALITAL S, ARB I UHEREOEEWE KU A3
RBEZEFDbHoTVES, LIL, 7Y 7=V
BBBICESIERT s bhoTwhwL, T4, 7
U7 yHIAEHAMB TR L) 2FHETHHRI
DWTHAHETHE, £FITHHE, Fv 7Y Ix
ZVYCDNAZ MG v Vv P ERBNR—TR Y MC
NG108-15 #ifgicqA L, 7Fray rouE%+ 8
217, NGI08-15MIB7 ) 7=V 3REL. Mk
EEICBMBLCHELELT VS, PSR T2 ay
XY EnHmL 2. BREMT S ACh B X UTEE
BEMICLYFERENS ACh OB, 7Y 7= %
BHMifacEmL Ty, 7. BHEAROMRERD
HREIMZ 2VWEZADPLLBILTWS, BEo
EE: IO ETR L Ly E U ORI g S > O S 4
IS —ERRENENH D EPEHEI R,
AW A LDV T, NGI108-15 Mgz BBo% L
LTEIZLICE S hbEEZOND,
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ST AWERICHET SHEBROT
Z—+ (NSE) DOfER

kiR FF, LH #REL RE O KAFLE OB, K
B SERFLEME BR BN B

EEX - L - AW, 2K - AT, HREART - M
Koty “BeK - K - A

BEICHRE L2 X )2, 4 1T, TV ABEEET PTZ-
1TOEY ¥ 32 FOCKRTF FiZx 3 5H4kAb17
FEF L. 5y MBoRIETOY 74 Y 7RI
BT, ZoOHMAEIZL - THA9KDa (p49) L 36
kDa (p36) o 5» FHFmIh, Wit dRICEREY
CEBL, W, LB R BRCEED Lz
72, p49 kT v MR X D AR L -MRESEIZ, p36 i3
BESEICHEAEL Tz, T3 p49 OFENzD, il
BaED 50 ~ 75% WLk B 5% B bEEL s v
CRIUCEBSKEICL ) LR, pl#5.2,48kDa
MRS 7O ZARy AT AbLT THRE S, £ZC
HEADAKY FEDFA LD EIRLTIn-gel FY 7
¥ VMR % 4T, RP-HPLC TR 7F F& 45, 73
IR RFRELY. AL ETF—IXR—ALTHRE
L7248, 2@ ToRMNFPHRERNT, 57—+ (NSE)
DISEF) & —B L7z MLEOFKEDS p49 1 NSE ¢
Y Rl I k= (WA

—F, LROBESBORITEKKENIB W TH NSE
DARY P HFRDOLNI. FIT, Dy a BEE
AERENCE > THRRT Yy PRIBEBELD Y+ T+
V—AE5HEL, S4HoL 5 —EERE Lim 50
FHE: 12TV T 0.25% Triton X-100 LT CEE L
7o ZORRITY VGFEEYF TN —AGEICE
WHIENABED S, PFINSE AL 2 %E T
2yy 4 yTEIICBWTIE, YF T M —AGMEIC
PHBOwRLsTZD LN RS, ITY VFEHO
I/ 5 —EiEtiEmER T 5—¥ (NNE) 245
LOLrEZLNS. X5 VFTSVI—4%R, BEE
Yav ook, PESEYsBEEEAIRICHLTYFTS
ATEREE 5B L. WBRHERT Y 7 A/MSEIC
) g—EBEErsEn o oo, ¥ F7AE
EIL5rMZ, Triton X-100 FETRUFEFLET TER
T 0.07 ~ 0.1 XUF0.001 ~0.02 U/mgprotein @
HEEYFRO LN, PINSEHfETHRE SN, DLRiCK
H, BTy FAREEOL ) 5—EiEEO S B8 0.1
%, ¥ TAREBRICEAELANSEK L5 L4
STz,

'L.Lim et al., J. Neurochem. , 41, 1177-82 (1983).
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FIV LIFL FIZ20&B
AChR B D ¥ J F LB OB

CEA MELAR FR PR FS L iR
'ERR PR EREES, TR E ARSI RIS T
B SRR EFREYFHE

B R B EERR & F 7 AR GEEIERER) B
SHTMENBT TN Y (NS VERTUTFF ) S
) Eh, YFSABREL GRAK CHEETS
Musk/Nsk2 U 7% —H Loy %+ —ERTKH»
HHbsh, 7F VY Y LT 5 —(AchR) 4 &
T5, COBBIMES S 7ARROMYMY 7>V
ELTEETH DKL IEC2CI125538M M Lo AchR
BEFVIVEF VYTV CHFETLERZ Y
B L Zhi T, AchR &£ 0MlaN Y 7 F Vin &R
BOBF 247> Twb. AchR B&iX7 70 Y PAHC D
#¥L 75~ (VVA-B4) & laminin-1 X > THFH
DA THB. 2D LiX VVA-B4 LB H 5 N-
acetylgalactosamine (GalNAc) % K# 12 OB 51,
» 53 laminin SEE» SO T F N ET VY v —
Musk/Nsk2 RTKOFHY ZF LM ELTHEALTY
hrlEZOLND, SHKELIEZT VY . VVA-B4,
laminin-1 {2 & 5 AchRBEIH L T4 D 7 F il
FIH A B TRIT 2T o 20 THRET %,
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BRE~ ) XREBAD 5-bromo-2'-deoxyuridine
WMAHICHT 5 NMDA Lt 742 —iEHkn

B/
e

ot A, ki B, Bl W, R M
SIRRFEZREWEHRE

AR FEIET 5 N-methyl-D-aspartic acid(NMDA)

Ve 7y -, BREHETH 5 RSHEET
activator protein -1(AP1) #4 L C. M4 BHBEFO
EERHET) LB IR B, &L IZEHHNMDA
BEOER, BATLHICHEEEREIZBLT, BR
7% APlI DNA Ak —BHMumrgEkIhs 2 L
FRELA. k. ZoWRABFRNL AP 61
HBMOBENEHRBEFHME LT H# DNA RO
#E8 & 72 % 5-bromo-2’ -deoxyuridine(BrdU) DEL Y A5
HEHE A2 T RET Lz WIS B REEA LK
By RIOVT, 234 A8y PERAVTERES
FRDE 2L, REHKRIEEREEBVTEEND
APl 77 3V —HEHEPH L U BrdU BLY AAEH % #
HLl, TORKE. BEERRE 2BEE TR, SRE
OiEKIZB VT Fos 7 7 3 ) —EBHAEOH Tl c-Fos.
FosB B X U Fra2 EEEORIIIIZ LA LBE SRR
oo NMDA #2588 ¢id. wikpIERREIC By
TOH, c-Fos B&L U Fra2 BHEDOHMVREIAFBRES
N7:%%, FosB BHOEFEWLRBEIRO LR edh o7
Jun 7 7 3V —Cit, WNEBEEIC c-Jun B XU JunB
BEHEORHANPR O A5 NMDA 58 Tid c-Jun
FEHERBOMHMO A iRk EERARE BV TH
gxhs, T LT, JunB 8L JunD &EHER
Bid. wTFhoEENEMREICE VT NMDA #
Bt nBR E N d o 72 BrdU % — H FESHICE
RS T 5 L. BRTIRIEICRR DR X RS
WCERHZRY ARGHESFED Sz, MRFRICHE
BERHLA-E A, hikBERRERIZDAB WL
Y ALIEEAED Hit-, NMDA % BrdU & RERCH
5425 & IREIEN BB BrdU Y 24555
EXNRLIEFELIE o7 2 L ). NMDA
BEH—BH APl DNA #EBHME A LT, BB
HEHKEENARB B BB A =X 2%
WHT BTSSR S h B,



1P-35

Kainate & NMDA TF&E L /-85 (C
3”50%5%@%#71:vbm£®ﬁ
BEX D&V

B VR, WHE KB, Ak HW
RO R R B2 B e R E Rt

P35S RMBMBTHOARE ShTw b Cdks OIEHRALY
Tazy FChBo p35/CAkS LRI OME LM%
MROBEICED- T EINTV 3, &k, 7L
INAT—HBEORANCB VT p35 A7 V84 ViC
D pB~NEMEGBREND ZEFRE LN, p35D
BRSE 57778 & ARRIBATE & DB ASRIE S Itz — ., &
FETLABARAESEROLHNT, 753 VB
EDLS ERERFEELRTT I BIC L 2SN
ROFHIL, AP ESrEOMBEREEBCE
BRILBZ -T2 b0LEILRS, L L, BER
T I BTHEMRESFESNARIC p3s DX
ICRBENRTVEPRELHS, TRV, il
BRRHBINVIIVBLES Y- T27 T2 %
EEMEMRICNZSE, ABEAZLET Y —DRE
HilLoTp35s OFMOBRL B TEEVWIEER
DO THET 5,

YT AR RKBREOMRE RS GBI VY I v
B. Xid. NMDA. # 4 =vE%+hZFnmi <. i
FEA %8 o THIR O AR AR L. p35 1220w T
VXARFYTOAY T4 Y FICE YRR, 0l mM DY
VF 3 VERIE NMDA 233z 5 &\ p35 @ p25
~NORESBHIBRINN, BEMBEEFESR
Bholz, FV7 I VBE NMDA DEEY 1mM T
TETF% L. p35 0REHMRE & B ITHREHIKLTE b FEE2
ENe, FREHLT, .1 mMDA A =V BOFLET
T, AISMIESFE S h, p35 ik LTLE -
72oP35 DHEIIANINL VDAL Ve ¥y —TiIHE S
N9, TOF TV AL YL TSR
L ZERS, TUFTY—AIILBERREEL LN
720 TRODERNS, FVFIVBICL- TR &8
CENLMBEIHBENL LSy R L 5
TERE SN ZRBEFRLY, 25 ED p35IcML
Tiks NMDA i34 V754 ¥ 2 iEHAL L T p35 oBRE5
BEGIERIL, {2 BRI TuTF 7V —2%ER
LT p35 DEFMEFI XTI LR SR,
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1P-36

MRBEEBEHEMRICH 1 5 NMDA &1
2RSS APIDNAKE LR

SR R AL BT, B BT A B
KH =
'SRAFEEREWE, *GRAFRFR M2

HE 5, <7 ABREHNAD NMDA #5 1 fEv, #iR
M BRREEN BBV T, BEEHSHET
AP1 DNA #A6HS—ARICERA TS L2 ICHE
L7z, 5Bk, NMDA ORABITIERS 5 W iZB)Y o
BERELY, [ VEREBRZONERZHRETSH
BT, BEMASEMENREZEVT, NMDA R&iIC
£ AP1 DNA & OZ{L 2R L. [Hi:] 2%
3BHDS v MAHBEED SHB L - A ERR
Mz, Me DLt FTNMDA CREL-OL, —%
BEREARICHBE RO T, YABEEY 7 MR
WT APl #i8 2 lE L 72, [#3] NMDA (100-500
UMY 2R ESR  BELICHMEEHD T DNA A%
WETHE, Mg A VEMESHTORBDHEETY,
HELR AP A4 LAVFBER IR, MgA + v %25
MLBZVRBELEFOREE, ZOHAEHEI Mg 4+
VERMBRIC AT 2 N EICm S h, Shiza L
T, NMDA (28EM (548 ZI8FL., 2%
CHIREEDEE, Mg 4 4 Y iEEATORE TR
AELEEERIR SR LD o720, RERIC Mg A
AV ERETHE,I00pMNMDA 2L h#214%, B
LT 500 M NMDA 12 & 1) 8 L Eoa LR Fh
FRBE SNz, 205 5H, Mg 14+ >~ IR, 500
UMNMDA REL&ATIZ305%ICT TR 2BOKS
TABRON, BF 4 BHEEICIZH 10 B0 LAFED
Lo NMDA 7 > ¥ T= X } @ MK-801 I, Bk
MTCiZ APIDNAREBICAB L BB 5 2 b o720,
NMDA #HI e #H& LR 222k Lz, [#£8]
VD Eo&RL ), OABEEEEMSHRICBVTY, —
B\BYED NMDA Lt 7% —iEH b L, — Sk
BT APl BAESHFE S NS TEENIRER IS,
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C6 JV+—<HRICHIT BRI FL R
EiC GDNF 23 & NF-«B S

AN LoX kfE BB HE #EM EZ, LR
%, BN %
Kk - % - EH

7 7 MR B R RS F glial cell line-derived
neurotrophic factor (GDNF) i%, i F/83 Y=z —1
VBIUBB - -0V ICBVWEFEREA TS B
I, B4 2 ks OREMKLFE HC GDNF BiALELC X
DE IS k2652 L7225, GDNF ORBLE
BICoWTOFMIZRZASL 2 TER .

Sy b7TAPaYAL FHECE ) A —< MRS
W, GDNF ZEE ORI HMERE 1,0, 08 D
B, BEEENICHEMLZ. £, ZolngFo
YUk F—-YHEETHAN—EIA AL
BEshizEds, HO,IC k5 GDNF OEA T
SEPDFAYVFEF-EREEG L TEI EFRES
h7:. GDNF ®7aE— % —fiRIZEERF, NFxB
DEETA P THALBRUIEETSHZILDDL,
GDNF ORBUZIZEER T NF-xB OB S REB &N T
Vw5, $72H0,IC & ) NFxB SiE#fbshaZ b
HHNTw5. NF-xB (p50-p60-IxBa) DiFHALIZEB v
T, IkB ¥+ —¥ (IKK) (2L 5 IxBa @ Ser-32, Ser-
36 DY VBL, FRICKEL ST T Y — AL S IkBa
DR L 5 NF-xB 1k L 72 (pS0-p60) DEPIBATA—
BHAERE LTHSN TS, 46, IkBa @ Ser-32,
Ser-36 % Alanine [ Z L BHLERA+HBEEIR S
B CoMMEE MW TRIFLAZEZ A, HO, BUC &
5 GDNF ORBEICE{LEZD Ol h o7z, ZOFK
BEIb, ZORICBIISB GDNF OREBLIZ NFB Oif
HAPRECLVWIERDZEZ SN LL, Bl
BREMIC & 5 NF-xB OB BB ICOWTIEIAH R
BV, b IIERBREMIC L 5 NFxB Ok
IKK DiEHALZ ELOPEPICOVWTHLRENEZ S
FHTHB. +ITH0, 2L 5 NF-xB DiFEMHALER
oW TRHEEF-7%2E 25, HO, 28I L ) kBo
DEBBERELLI LWL E oz, EHIZHTE,
IKKBLXU/ FidenFd—¥olEicon TR
PThH5b.
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Cdk5 EMALY T2y bp35DAIISA
& BREDE~EEEBALE U BB
& 3 B RS O REAT ~

HEH  fk—, Ak KR, Ak Hi
BRI KR F BRI YR S B

Cdks i35HE L. HEL v cEErZnoh
BRELYA 7Y MEEREFF-E(Ck) THD. K
BELORBEAERE I CEbo TSI XML T
50 CdkS Ry 7=y FTH 5B p35Il ko TiEH
fesh. p35s DRI FF V- 7UFTY—ARITK
LB THBEhTVwA, —F, HREMBOMBTEH
BB, p35S ANV VICEYNKIB T I/ BEK
Wiz p2s KBSESR I NS, LL. IS v ok
BRI I T T p35 IOV THRES
RICLELERIARATH D, 50, BESHICHS
THp3507 I BEREMEITLOTHET 5.p35
DcDNA LY 73/ BB#RLYE. Ld—8BoT7I /B
F AR p35 BIETFEER L. T % reticulocyte
lysate @ in vitro ZH KB FTUR THR L 2&A % invitro
W48 % & LT Reticulocyte lysate 19 Cdk5
L4 L7 p3s & CdkS oHifkCRELK L. CdkS/
p35 complex x #7z, “hIZT v MEHHE L Ca2 +
iz, RESMBIISEBI ol ANIL VLK
AHBEADBRBMONKBOT I VBIEKAFTHE S
RTWBA, FREMLO NKMT I /8% Gly iCE#R
LAZRATREENALNT, WA Z 082 25
TIJBERVEERECIIRETBRIIE bR/
ZOZER, ANSL VHREO-KEFITIREL D
Kbbrviz N EOERBELZRL, RE2 00
FTHZEERBTHLDOTH S, —H. p35 D VEiL
LERERIZED 5 TWwa I Edinvitro DERD HR
BERTVSH.p35 DREFREICED S Y YRILICOWT
BHOMIT A0, T CAS IZLHHTY v ERILEAE
¥z 6h5 SP/TP EFID Ser KU Thr 24T Alall
BERL-ZREZAVTY YR L 2RETHE~D
EELRLY, EELpIS LOBEVEED LI LD
720 COTERD, CAS KX BEDY YBALUS DT
BRLEZ. RESRICHEDS p35 DY) Y BIBALO
FExBIoTWAEZATHS,
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7y M L UEEERARMIICE TS
CaM ¥ —E¥XF—taFORBLY) > B
LRI

SRR S, BT E Rk BE, BE Kt
REARZIR B 25 —

AEEBRICBY I VEF2) ¥ (CaM) ¥F— ¥
TFOREBL, V) YBAL EERALRIS B L UF o
BB E B LTV 5.CaM & — ¥ ¥ F — ¥ (CaMKK)
B CaM FF—¥ 1L IVEHEHILT 255 —-ETHY.
lBDIDODT ALY 75— AOFESBESATY
bo TNTNDT A V7 5 — AT HERBEY 2
T —F Wik % B L. CaMKK @ (1) IRNZBL S —
YEALTOy ME Q) BEREENENEIZE TS
REERELRAE O Y VBAEREE P XY V7
ko THRE L7,

(1) CaMKKa & B id, BPICBWTRLLRE Ny —
YERL ok Biddtic KN E LRI REICHEL

L7zo o i3MER, RBEERK. BB cRANED LR
20 BOREBBEDLDTE N2, —F. AHTIEP
DEHADHELS . a DRRZE DO THEI 72,

Q) FHEEEHEMILCIE., CaMKKo 6.8 FUS i3 fh
ENao%. MiA. MRALEOMEREIIZD S
Nize —F. CaMKKB RIS, MEtk & whksge
EERCZOLN, iR oRkdol,

Q) EEMEAME P SRV LTINY I VB B
U ATHEB L WTFholl#ic X 5T . CaMKKo,
EBOY YEALBUG IS ICH A L7z, CaMKK i in
vitro EBRIZE o T.CaM FETICHT Y Y BIERE %
MY EDsH, BBEMBEORBIZL S CaMKK Y ~
BALRUSH KL, FELTHCY YBIERIBICE D D
DEeEZOND, T/, Uy I vBHBICEEY Y
BALRIS ORI KX NMDA 285 46FHEE D-APVIZ X -
THHEN, BAr YT 20MICE 2 ) Y BILRE OB
KiZ. LB CaF v ANVHMEH =T 2V 2L oTH
WEh7z, ThooBed, DNicBEL2CaM
F—EI IVD) YRS EEML Tz,

D EDORRIZ, CaMKK #*CaM ¥+ — €11 IV &
RIBC SR o TIEMZRHM S hTwaZ %
RLTwD, BiZa bl BDZOD7 4V 71— A5
ARTHBEHBENCBY TR ARESLRLAEZ S
by A7A4YV 74— L3R 2 BENAREF-> T
BT EPRBEENT,
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SFTIDHERICBE TR T+ A7 7 F I
1/ b—=Ib4- 1) L ER{LBEEDHE

CH R, RH e
SPRER B R AT ORI R 51 2 3 e

[ BRI AEEEWEBRO A A = XA @b+ D
AW NI HEDI L, Ca* HEI VNI ERETHS
frequenin i€ D —2>T% 5%, frequenin cDNA % &
R L AEEE NG108-15 il Tk 7EeFra ) ¥
DHREMBIUFIHNBRBIHEML 2. L2 L,
frequenin SR EEWEOBBICHE T2 A H =X A
oW TRILTZTERBIELR TRV,
frequenin B THY VNIV BELTIH+R 7 7F
IWA Y b= 4 YEALEEE (PUK) PEEEHICE
WTRIHBSh TS, PUK ik, 7+ 27 7FINAJ
YRV DAL Y M- NVROAfEY) CRILT SR
T, MRBAY 7PV EECEELBREERLT 74 X
T77FINAL )Y =4, 52 Y # (PtdIns-4,5-P,)
DELEDOHERE %> T 5, 5. frequenin 2% PUK
HALTEERERI A A = XA ICHE LTV A2 H
. 72 Ptdlns 4,5-P, DMBARBEZEZH L LD
$9 RHRBEOELI AL 59 %45 BT PH4K
cDNA OHMIBHNEA * XA, ¥, HHICPUK
cDNA ## A L7: NG108-15 & GHE 2 L 22 i Wik 2
SRS BEVNEIKEN (mepp) PIMEEZBY ., > F 7
ATHOPIUAK OME R MR- OCTHRET B[ HE] T v
FMTEFOREr OHFMBLEEL TS - Y&
A —EEREEL, HEBEL TSR ST, 221
NG108-15 (2 x 10%cells/35-mm dish) %l 2. Tihsk#E &
W EHRE L 72, NG108-15 M~ PI4K cDNA MEA
{213 Lipofectamine PLUS % Fv>7z, 3 @353 L R IC
cAMP % HEEBICI Z T NG108-15 Mgt % FE
L7zo HEFEICE 2BBENLHES Y F T AOHEK
BESAEZNZNEL 17 H1T 9. #l@ixt ) v
ADMBREEFMBELFA Lz, BEMEREZ TMQ
5 15 MQ (2R o 7=/ ER 2 SR A L,
BB Z 72, NG108-15 »S#E#M S /27 F
Y IZE D, mepp 2iESk L7z, 2 5 FHIEL T4 2L
L@ mepp ZHAE THMIBEFE L2, [ 4R ] mepp
THETLMBOEEIE. PUK ZEHA L2 NG108-15
Mgt BEEEL-HEEOTPHRBOF L Y E
Polze TORERP DL PIAK 13 NG108-15 HIHL & 5548
MEIOYFTSRATTEF VY v ORM IS &,
FMED mepp DRAENHELTWHEELZ LN,
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1P-41

RBHBEREICLZT Y MOBELBATO
$14271)y 7 ADP VK- XWEDOER

e KA EH BEL R R, BH EFE
'SIRKFERERE - K - MRBETE, AHKRERE
Bt - % - MBAEEY

REMEREICL D, LD & OHBUERNT 5, 4
PEEEMIC 35, ChEcoR3. ishs
VT FLFYZICEh, BT FLFY U EEEZHHK
L. L7z cAMPIZE Y A F—EHiERILES R, §]
ERXLBCa¥* F AP BLEhAER, Ca?
MAEML, ZhBE 51V T/ Vv Z8 456000
KEOCa* A AL 5 Z & 5HF0 Ca BuliH% ¢
25 ENEROVHEMTHEHHIRATEL, —FH., 2D
U7 I URBENSOCa BURICY 4 7Y v 7 ADP
JR—Z (cADPR) HHFMICHS L Cwh ¢ L b
TWVh, TNLHIF BT FLFY v SEKICLY,
CADPROEADL IV P — NV ERTVEO T VH
LEZ, CORFEES Yy VOB TRIETAZ L,
[HE ) HRERAREEBERE L, ADPYRI VT2
5 — ¥ % PHINAD # 5 @ [*HJADPR ® ¥4 % TLC
T, E5HIZ. NGD %5 ® cADPR DAL % 8k THF
BICHIE L7z [ R ] T v MUHIES B T 5.62nmol/
min/mgprotein @ ADP ) K V¥ 7 5 — ¥ DigHH
biize A V7357V — N (EDg=# 50 nM) &l
I, HISEENFLAL, 7RSS ) —u—
L hHEXNA.10nM GTP LI % LR S48,
AV 7aFV /= EoRERNTHME LT %

LREBAONEDP o IVIHERERRE LTy

FCRIDOEFPREL TV [ EE M EOFRE,
LEHMBEXTEIC. BT FL ) 28445 5 ADP
YRINY I F—-BIZG U 2 LTIEDBER
RERBRPHHZEERBRL TS, TRAEHIEIC
SHLBERBICCOESEERPBELTVE LR
bhs,
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BIEfEE /O~ T« LHIRRICH T 5 9BFE
HEE) O ZEHREAT

AR OB AAR FEL K K RIR BH, &
BE BE B2
EEREAGREH R

7u< 74 YRBROBOGEEEL. SZA%NE
FEEHCTEBRFR LY., WP % releasable pool
~ERA L. BB AR RE (MgATP KFE 794 3 &~
7)) T ASWENAREEL, Ca KIFHRO&R
DL LL2200B8BPLBRINTVWEEEZS
hTwd, B4k, SREBEREAHRAEO S FREICHE
HL, §TIC3I4 Y v B#FF—¥ MLCK). 72 F
VI4GAY MRUET 2T -3 Y YHREERSS
OBRBICBVTEELBR#ZHOZ L HEATMR
RBIVCEENMR,ISDOHNFI—NVT I VU BIER
B (DTN ALE=S Y/ 7E) KEDRBRLTE
720 AN, XV M W BN SR EE TIN5
722, T NV L7545 NGRS O EW R FN %
ot

¥#& 7 1< 7 4 Y #M% LysoTracker Green DND-26
(LTG) T preincubation L (100 nM, 30 min), 7 2<%
T4 VENEIRNVLE0L, HABMKRTICERX. &
W77 v CCD A A T % AV THIE B O R O EB)
LA REENICBIZ L. B4 ) 7 AR08, 2 58>
5 2 R 0EBIFAT Cid. Control #IfE TIZ M H<
0.5 pmy/s Lk ) R SEHRO S b 25%H Y, hA
POEOBEEELE, o C5um E) T2F Y
TALTGAV I REIR— LRSI TIFV-3I4Y
YHEEREHET 52WE. Mycalolide B LB, $7-
MLCK F#E#) Wortmannin HI2 & ) Th o 0B
MBI BERERICROh R ozl b, Ch
SEBLHCEREIT7TZF Y- 34 Y VHAEERK
X o TR A~BE, B ShTn5E I EFRBES
7z,



1P-43

BMEi—1—0O7454A2 MIKBERER
WXED in vitro FTERR

°A&% 1E', Leterrier Jean-Francois?, /N #5858, WH
BT, AR TS

HERZERESHS FHREBFEE, 2R 7 4 T RKE/MB
HE R, ‘BEXZRERS TREBFHE,
HRUHR L R HE A WAL, SF LB R T 88
fLE#

—a2—-0745AY MNP EERT 5 ZEEOY 72
Zy MEAD®S b, NE-L iZBBELEHHET 4 52X~
FEHETH B, NF-H & NF-M i3, C- KFficEw
EERFEBZTEBY, SNBIURTARABIZL-T
NFIZEEhBER) VEBILRENR 25 Z L5 5.NF
Fl=4:& %V iENF & o & isHE & oM EER 2B
B3 E:6NTWA, ZOL D LHEEEHITHER
DRERICHEET 2 K, BLaEe —Homrs
RBIZASNANFOREEROERL &5 fEHHH
5, F4 ik, NF BHIEER & 2 ORGRELZH 5 i
THBMT, Iy FEMISHE L NF 2482, ¥
74 WM T 3 (VEC-DIC) Sf$ik, 8thifhs:.
B X UHOLER NF £ VT, NF OB 5 5 R0E
WEZBIE /-, NF X Leterrier 50 F8:ic L v, 7]
FELEY intact RIRBTHEHELOHM L., ¥ a BEEH
B L CTRE L 72 BB B % NF(3mg/ml) 2 VEC-
DIC BifSECBIE T L. (A)BEOB, 0—7%2K
RE)LfEEE. B) 2V M X MOBVEERYE
FEU<y VRESE. OZHBORE RBEFLEL
Twizo ¥t NF-H Hidk & Fi v 72 800E ¢, (A) 133k
FEICHDZET Y, B) B VEBEOBAR TR
TORMBBETH L LAbh o, (B) DIRED NF
i falling ball = CHELRAMRB IR Z 25, &
NECICHE SR TUANFFMICHNST R E 260
5o MHOBESETIZIIZERYTHEA, TLhY
T4 A7 77 —¥ (ALP) UBIZ L » T, RRHmIz
MLhd, —hH. (A RINTCIERD LWV, HAM
D& 5 NFBREKRTH 5. (A) IFEEICLE T ALP
B, B4t v BER Y TRSEATETH -7, EIZ,
S NF(NF) 8L 02 h% b »# L 725 @ (dpNF)
2u—%3I UE#RL. KERPNF 5% it dpNF &R
& L Cinvitro B EBR T 1T o 7285 R pNF i invitro
THRELBREAZEETILL LI, ThIREHI
BMARIND ZEHbPolz, ZHITH LT, dpNF it
LOMALFBLTEY. pNFREKICOHEART I
W Viginvitro TR ENE 2D L 5 %X NFi&
BEOBVCHENTIIATERITETH Y. invivo TD
NEBENDBEELNEIT L2 L THALTFH» Y 25
RBLEZONRD,
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Za-A74F X2 b-HE-segment D
GSK3p - & 28R/ S BR1E

feak FE HR HELER F-AH T
O OKER', B0 BB, Ak EOT

VREARS K E KR B Fe M AR R B, PSR
MAFKEEBERRRCEE, =R P EGR
e

Za2-07472A7F (NB) &, BROREELRE
KBS THY, BEREREOREICHDLLEILNT
Vw3, NFIIGTEORLS350%72=v } (NF-
L. NE-M. NF-H) 25#BEEhTwb, FTROK
EWNF-M ENF-HD CERBIE7 192> Mghd o
22 L. NF B 2 i3 thoMis s & a2 55
HRELY, TOMEEMIECKRBHPRIZHEET S
KSPrepeat DY YBLICL VRSN TWBEEZDS
nTwb, —%, KSPrepeat » N KBS 28
BTSN Glu i EAZ#HIR (E-segment) (2H%
{ ® Ser. Thr BFET BH. ThoHny yBEKKOW
TR BoTwiv, 4 ik, NF-H) YBitog
BEWHOLMITHID. Ty MEd S CDKS ® MAP
F¥F—¥ER%25 NF-HCRKRBF -2 BRL. £
NASGSK3P TholZ k. 20V ¥ BALIAL L KSP
repeat & E-segment 123 % & & % REERE L7z, 40
# 41X E-segment N GSK3B 0V »B{bHi 2 Kk
FTHRARRTF Fey ¥ 7 g v BAeEREOT
I BBRERGOBMIIHLBELL. ZOKR. VU
ERALERALIX KSP repeat D3 < N Kinfilicd 5 SP AL
FD Serd93 THH Z LA L7zo 7=, #7EIL KSP
repeat * L CRKREBH G HEEAL L272H, KSP
repeat 5O Y YBALE KB LA ¥ F—HERLLT
GSK3p i S -k #2 6NM5b, €I T Serd93 %
&1 E-segment % V) Y B4bL$ 5 ¥+ — ¥ % E-segment
BoORZEBRIIANTT Yy MRPOSEREL. B
MH# > 5 E-segment ¥ F—¥EEE 54707 b
TG4 —ICE VBB L A RBRRTH— LGN
ELTHMERINL, ZoBERLICLICX YES
. FER Y -7 ofikE oSS 5 GSK3B TH
BT EHHABI L. & 512 Serd93 kb7 ) Y iE
BFF—LilloTRY VBIESHIZ WS &R D,
GSK3B #"ME— Serd93 ¥+ —¥ & EzoHhi 7 v
b EED & Bk L7z NF-H @ E-segment © 1) >~ BR{bik
& % MALDUTOF mass spectrometry % iV TH/z &
Z 5, Serd93 it invivo TH ) YEBALIRTWAHZ
RENTz. BIER. COWMOY CBiLoBY HE
MRE»SRFLTWVWE LIS TH S,
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F v bEEWHEEICH T B puromycin-
sensitive aminopeptidase N#iFRAHK*

CliA B K &L AR 8, PR AL I
FONE,E RE, AAR A mE R
VBRI - B - A, MEBRIRHE, SRR K -
ST, BRETHK - AR, SWREKX - R, SSEEK
K- ZHA4k

WRERT7F FOERRZOSRBEICL > TELT S
& % 2 b R T v %, puromycin-sensitive
aminopeptidase (PSA) BRIV r 77 X D5 R
BFRELTHESNAN, Z0%, invitro I2BWT,
AVIAMRZY, SAINT 42 VRPRAIFY
D) BRA RRHERTF FORGRILICRET 52
EAURENTze PSA BMUOBRE LHABICRLELR
By 5. BICIBEEHE (20%) O PSA S HET
53D, PSA MM A it KRS 5] B
(#180%) &L LTHIBENICEET A LPRENTH
Y. in vivo T?H PSA OREENRTF FARBEEIBERIT
ENTwb. b LPSADHRRTF FoMRICEE LT
VB ZHIE FREEITHEBERAINTVWSETH S
Yo TITARMATIET v MEFHR 2 ERRELH
W, PSA OBIBRMNEE LW/ 72 #30,48, 120 BF
PZICETHELRY ML, BEEENE. Western
blotting, REMBRILZHFEIC L o THIT L7z, 1k
FH. REZHSTOLRIL. B 48 MBI, PSA
BTy MVABAETERICETRRA SR, 240
DOHFFTHBEINTVBE I EFRL, ZHIZPSA DS
MBAMERTF FSRCEELTWBE I L 2RT,
7 FMEEWHRTEREREPSAOREE ZoOBBIEE 2
A TH B, PSA BABEEREEORHB BT
A5THAH,
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FIIZ=ZGLDINIIBRICZE S invivok
TOHREX[ES

AR HERER RET RET SN BREF BB R
H H# :
RERZERFBERF RN AEREES: - BHES

TUINAT—RHORBERAFO—2EELLRT
WABRTVIZTAOMRERIZLCHAOR TS,
ZOHEUBFICOVTIRRZBBHIATVEREY, 20
ENBE LRI T 572012, Bs0BWT 7 LINRE
ENTE,

IhFC EeET v POV BRI BT ¥
EOH GFEB6RHE) T VI A EEIRE -
ERERE OCSVARE) s¥db-a—a7452
ML EBRVCEFEBEEAEORESAFAELLICD
b oY. Fa TV, TIF/, 2FAY) R E
BOBMEHEEICEIRENE LRV EERELT
X7

&0, BABTNIZvAREKRIOBED T v
DOBENICEES 2 2 & T MAFOBIZB V- Tinvive
FTHHAKOEMISEZ WV BLOPE I PERETL
720

ZORE. EBETHBEBDS v FOKREBMIZB VT,
WRBECIR=—2—07 152 MEROBEBEORE
RBBEDLNZDIIHL, TLHI =y ARSETIRE
DI EEEORBTIZTEALEBD SN o7, £
7oH% 16 BHOFRA T, MBHE TS SICREBEY
WML TW2 7V ARSETIREERED
ERAELEBEL TW, —F, =a—274 52
v MEHOBREREBEDORS - HEICE ALY
BEAE (radial glial fiber ® T#&) % 6 U BRI
BTAEAVF Ok ChRERBLLEZS, BL
X7, CHIERRZORPICIZHELTYSIL
TOER FUPFRFLTHBREEEFLREL T
2h0LkEZ BN,

F 7o, W ERE (righting reflex. negative
geotaxis I TN O, RS O—ETH D, P
AR LGOKEEBIREOREZRY) 2ok ez
A, TN oy A RERTEIHNBRICHEFAERNAE
BB TPRAR L BOKSEHFEOBENZD
bz,

INLDOERDPS. THIZIAOMERELICONT
FEZHELL MERELRT L) 2B EBRET NV
FERMTBENTE, Ty TAIUNAT—F
BWTiE, =2—074 54 VOSHRE L MERE
DOREFBOLNTVS, TVIZTADMEHEEL
FTUINAT-HOFHRBRBICI BT HEG0H S
LEZ%.



1P-47

ZLT v PTHERBICR SN 3 NF-MDOE
HREET L @FRIXREDHD

CHH BT ER MFLAE &I, Ak Hil
VREERR AR R R R F Y, L
BeRFH LERLER, BERERER G FREBLH
5

=

Za—074FAYF (NF) RHEERICERY G
BE7 4722 T MERNOED ZELMBEET
» 5. NFiZoMBEERH & Rk caR s h,
TR I mmBEOEVEHRERIC L ) BIFEER~ L4
BEND NFOHEBIZ OV TIRARL HHFE VIS,
NFOMZEE T LI ET S E83mb Ty
Bo BALITAEWRRERD T 2 HEMERNREILE
(ALS) CIEFENICNF OEBAEEICR O 5.ALS
DEBEFNVEW T, BIFENO NFOERIZETD
NF OMIFEBEREFET T2 Lh 0, TOERICIE
BRI L 2BRHEREFPS L CwELELILN
5, I TEALITHES NF OMBEHEEEOKTOEHE
A NF OBEELLBER DL LEL EHT v DX
7 v FONFIZOWTHERT 217> TV A EO
KET, EBT v P CREHAIRE SHMRIMED
NF BEZES . BB TREEIEL LD, NE-M O
HIAANF-H, NF-L ICHERBALTWA S E 2 8EL
720 4HIE, NF-M OBRLHERE, BEOLEOBRBET
HELTnE2EHOITILOEEY T2y b
EHELBELIIOWTRANERZ2#ME TS, 7
EEMRT-PCRIZEL D, mRNA BE#FALEZ A, #
BTy P TRTRTONFH 7Ly @ mRNA LR
WHEERT v MIERBALTWRE, BIINFM O
mMRNA VRV BELLHP LT B T EHFbh o7,
RIGEBHREMEAD B 5 FHETABAIC [¥S] 2+
A= VEFEAL.GEE®RDO NF ROOBBRLZH/-
EZAh, mRNA LRV ERBRIC, E#ET v P Tk NF
FEHLEOAREIETLTEY. fTH NF-M OB
POFENEZE L o7, S 5ITRBHRICBITLE NF
Y7212y POMIBHEAEELBEAREFAILLE S
A, EBT Y FTRIRTOY T2y FOEIER%
HEFERT y MCHERETLTW 2, EBT Y
} TIENF-M O#fit B ASNF-H IC - RFE Wik L,
Z®T v }TliE NF-M OB%BEA NF-H ICH~ET
LTwh, ThoDFE R, E#T v FEATO NF
DEEEALIZINF-M OS5 REE ICH AR OEKT IR
W55 E2RBL, NFOBmEBEIZE VT, NE-M
PE R R I EE LR B LT h RS
25605,
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A7V TORBRSy 7Y TEKRICS T
B3 FIREE Ibal OREEERRHT

£l MT.5H B KE ET. 4K # LH
BEHA, B3R M —
JERTA TR e Rk v 3 TRV L R

Ibal i 2 0D EF N> FHiEA BT 55 F & 17kDa ®
ANV IAERY VNIETHY, BATIEIZz0S
YPIBRRBICREET S, I 707 THBA MGS &
HAWT Ibal OMBRBEZRE LR, bal i35 v
TV THRNICERT A EPHELPE L 0T £
C. Ibal Z@MEFMMpIcHmBRI I, 7/ F MR
BE VT FMEREICBOTHENT L7, Tbal 314l
TIXPDGFRIBIC L BT v 79 ¥ FOREMA SR,
hal 115 v 7 ) Y FBEICER LTz, ZhicL
Ty FRERERA PV A7 74 13—DOBBIZIE Ibal @
RBEICEAEERD SN d oz, BMEFMBTO
Sy 7Yy ZICBET AV VEESFE LT PI3-
FF—ERHMONTEY. PB-FF—EYOHEHTDH
57— b VTRET A EEFMRICBYTIRT v
T BRGNSz, IS LT, Ibal MM
T — b= RBIZE-THTy 7Y ¥ 73z
Lbhiedrol. £2°C, HOY YBILEMSOF T L ¥
BELTLZNVT IS VICEBRL-EREKPDGF Lt
77 —FRHWTRE LK%, Tbal BB T PI3-
FF—EREFTIELEL PLCyEMALTL 7 v 7030
B EnsZ WP E R o572.GST-PAK 2 X 5 Pull
Down #: T Rac DIEHZ#~5% &, Ibal EHM T
PI3— & — €I 2. T PLC-y % 4 L T Rac DiHHEA A
b, Sy 7N FOEERE—F L, E6I1TDbal &
PLCy L HEATHZ & bR&EN, bal X PLCyH 5
Rac 2B ¥ 7V F MEERB AR T 5 T L BRBE S
iz, EBIZ, Tbal THREMICHRIL T35 MG5 &
PLC-yOBEHTH 5 UT3122 TAHET % & M-CSF i
$oTRlERIBI vy 7Y YW o, DX
WIZUrYTOIy Ty AREFEEBE TR R
D, FuyrrIFF—FRLET Y —0iEHICE Y £
WPLCYE2ALTI v 7Y Y FHRELILIREN
720 Ibal X PLCy OBE-F 2 H L\ ¥ 7 F VARERR
THRIETLIEELFFCTHY, 3707 7OHWE
EROSTFHEBE > TVWAEI LITRBENT,



326

1P-49

PC12D #ifa#E RIEEAIC S 1T B ¥
V- LOREE CEREICEE T B

all BN TR EE R BN EA
KR X - B - #:b—, SEMEK - & - &£

[ B #1] Zellweger syndrome D X 3 2RV F TV — A
BT, BRRICOEEIELS. f£oT, "+
YV AFHBRTEELGRYEHoTW R EELS
ns, LaL, Z20HHMCOVTIHIZLEA LTSI
ST, AEREZ LIV AF Y — AdE
ETHLEIRERDLH, LR LVORDNF
FYV-ABPEDIIIFHL T DO0R L #E
BZwv., 22T, fBRRORVA XYY - ALY
LPITT B0, TTHERBIIB ARV XY
V-s0RERE EBHHE R

DFEE] "yt *vv—-nkBtiT 572012, EGFP
(Enhanced Green Fluorescent Protein) i< peroxisome
targeting signal 1 (Ser-Lys-Leu-COOH) % iliif X472
EGFP-SKL # %895 75 & 3 F pEGFP-SKL % /£ 8!
L 7. pEGFP-SKL %332 Sl PC12D ijaic b
Ty AT 27 v a v Lk, B NGF 2 T
BELMEESEL. TLT2 BRICHEHEMEEE PV
BEOBEE LTARVAF I — Ak KL,
ER] "Vt vy —sifREREP, $I2 growth
cone, varicosity, FBEIZSBBIETE L. AREE
R &M & >, dbcAMP, forskolin, staurosporine
ZHOTORBERPICRVF F VY - ANBIETE
2R, A F TV — A OMBKD b g R
PAOBITIEI NGF DEEWNIRLEES L b, AiRRR
DHREBBREDLEZEZOND. 72, Fviigse
RBPCHBECTSE, FECRVEEERIICIIIEEIC
ZLORNVEFF YV —APFEL TV S5,
neural terminal-like strunture H %, active 7% growth
cone FIZHBBRTELZENS, "UFF VYV -4
ZDES LABEROBE B TALrOEH %
HoTWwWaHEEZOND., o, "NFF VY —AY
TR AN % anterogradely 3 & UF retrogradely 2 88
THRTOBECTEL. Lol hd, fMETH
LTz Nk F ¥V — Al anterograde transport 1< &
DApEEREY 2 B8 L T growth cone ¥ 7213 neural
terminal ~B179 5. EZ TR L2 OBEEEREL, £
D%, retrograde transport I2 & Y Mk~ d LB DT
BenwhrtEZONS.
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Z R SOD-1 £ HF4E SOD-1 DIFEMAEA
BREXICHTIHE

BB ELEKR AL AE TEL M BEL b
Lige
Bk FH K S BR S8R 4 — PO, ST IR RS B JE B iR IR

F BN B 3R bE (FALS) @ — i superoxide
dismutase-1 (SOD-1) DERFEHE 25, £ SOD-
1=z —o YRICRESREED SRR 4 20T
B542ZEFMbERTWEY, BRSO
B o T, SEIEZER SOD-1 & F4ARI SOD-1 %
HHTRVL, MRAZRRORBY C 74 M CH
BLEOTHRET S, H#k HAEL b SOD-1 % green
fluorescein protein (GFP) T 7 XV L (Koide et al 1998)
% % SOD-1 % red fluorescent protein (RFP) ¢35 X
VL7, Thi, FEC, COST M BB S ¢ 3
B2, BERBSOEEEIE. BiEE 001%I8EL
3CCD # A TCWMY AR, ¥4 LT TAEFTF Cilsk
L7zo &R I COSTMBMIZRILL7- RFP S RXVER
SOD-1 it. EIZHAMCEREEER L7z, GFP 7 X
NVEFAESOD-1 EE oM TREGNICEEL,
G85R. d126p. G93A DHTE L Rohi, fFEOR
BHEEEAROKRE SITRLTLIEKFEL b o B
H#HOGET HHIRTIXER SOD-1 DFFHLITE
o725, B SOD-1 EEAZE T vl L F
BoOMBENIEER Lz, BEAISELET S COST
ML 24 BB CHMRAICEL d o, B!
£ER SOD-1 12 & 5 FALS 3B ERE 2O T, F—HE
PIZZER SOD-1 & #4:# SOD-1 23473 545, H\»
DEBEHFRAS S TR, 4HIZ. ZOWE % FREHR
SRk EC, AR SOD-1 BPERSOD-11Ck 55
HE£RERICEETAIEEHLII L. L2L, £
DBEE—HTELL, T BRICLIS-THLENR
Hih, MREAO--HOBHAR SOD-1 ¥z hiciib b
KT ERWIE WL IR o, BBz a2 —u v {l
OB ILOVWTRSEORFIPLETH 5,



1P-51

VAFALTAFT—tEI B4 —IC&
372 bOY 1 FOMEF BB ORERR

CRAN BTLER WYL, E BALNI IER,
e g

"B L7 S IR SO R - AP 5T, AL AT
BHERGHTEEL Y ¥ — MRS REAR R T — A

F 4z, “h¥TIZGFAP YO E— % —DiEHL 2K
BuC, 7V 705 bBBRF2BEL. VAFA VT
OF7—YOREES, Yy —THBEYRA¥F L C
THMLS, AKAETE. YRS F L CHTY TR
DML HBEEZ 05 RET B0, 9y b
O-2A BiBRMI M TH 5 CG4 ZHEFE L. BERPIZY
AZFCRBEM L. TOHE, BNE46HET
GFAP BB O BAHM L. = @ GFAP Btt#ila
OBMIE. YA FU COBEBEIEKELTREZISZ L
SHOLMNC o 8B MBDVYRF A Y FOF T —
EAL ey —THLEATERPIEMLU-BICH,
GFAP BRI OB BT 5 2 & A5 5542
Tole —HEYr7uF7—-¥L LEY—ThH5H
T7OF = R mAIEm L2 BRiZid. GFAP Bk
HMRBOAEEREMIZBOON ol S5O
Bho, VAP FUCURIYAFA Y TuFT—¥HH
ETHIELICEY, PRALOHAL P NOMEEFHEL
TWwAHILEFEZLNS, BE. =7 AORAMUKE
MRzHE., YX2F COERAZRIF LTS,
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Expression patterns of gliosis-specific
transcription factor, OASIS and Proteogly-
can Core Protein genes in the CNS glial
scar

°Ken ISEKI"2, Takuya NIKAIDO', Tetsuji MORT',
Seita HAGINO', Junko TAKEDA!, Yuxiang
ZHANG"?, Hiromi TAKAKI', Mayumi TAKEUCHI',
Sachihiko YOKOYA!, Masahiro MURAKAWA?, Akio
WANAKA'

'Department of Cell Science, Institute of Biomedical
Sciences, Fukushima Medical University, *Department
of Anesthesiology, School of Medicine, Fukushima
Medical University

OASIS is a novel member of the CREB/ATF transcrip-
tion factor family. Its gene expression is specifically
upregulated in gliosis after brain injury. Chondroitin
sulfate proteoglycans (CSPGs) are also upregulated in
such a glial scar and inhibit axonal regeneration. We
hypothesize that OASIS may be involved in transcrip-
tion of some, if not all, of the CSPG core protein
genes and make lesions non-permissive to regenerating
axons. We first compare the OASIS gene expression
with the glial fibrillary acidic protein (GFAP) and
TAPA (marker of proximal reactive astrocyte) immu-
noreactive cells in cryo-injured mouse brain. The dis-
tribution pattern of the OASIS mRNA-positive cells
overlapped with that of the cells strongly positive for
TAPA immunoreactivity and partially with GFAP-posi-
tive cells. We next examined the expression of several
PG core protein genes in a glial scar using in situ
hybridization. The genes for core proteins of NG2 pro-
teoglycan, Phosphacan, Brevican, and Versican were
intensely expressed in the lesions. When we compared
the expression of these PGs with OASIS expression
pattern by double labeling of in situ hybridization and
immunofluorescence, NG2 proteoglycan core protein
gene expression overlapped significantly with OASIS
expression. Since NG2 proteoglycan is known as a
marker of the O-2A progenitor cells, OASIS is likely
to be expressed in the O-2A progenitor cells in addi-
tion to reactive astrocytes. Consistent with this notion,
Versican also showed overlapping pattern with that of
OASIS. On the other hand, Brevican and Phosphacan
gene expression was rather similar to GFAP expression
patterns (distal reactive astrocytes). These findings
suggest that OASIS is upregulated in O-2A progenitor
cells and proximal reactive astrocytes and is involved
in proteoglycan production.
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Transcriptional activity of gliosis-specific
transcription factor, OASIS, that belong to
the CREB/ATF family

°Takuya NIKAIDO" 2, Ken ISEKI', Tetsuji MORI',
Seita HAGINO" 2, Junko TAKEDA!, Yuxiang
ZHANG!', Hiromi TAKAKI', Mayumi TAKEUCHI',
Sachihiko YOKOYA', Shin-ichi KIKUCHI?, Akio
WANAKA'

'Department of Cell Science, Institute of Biomedical
Sciences, Fukushima Medical University, Department
of Orthopedic Surgery, Fukushima Medical University

A novel member of the CREB/ATF family, OASIS,
isolated from long-term cultured astrocyte is upregu-
lated in the cryo-injured cerebral cortex and the distri-
bution of the OASIS-positive cells resembled those of
several inhibitory proteoglycans (see Iseki et. al., this
meeting). The open reading frame of OASIS gene is
1560bp long, which encodes a 520-amino acid protein
with bZIP domain. We first examined transcriptional
activity of full-length OASIS with GAL4-UAS-
luciferase reporter assay in COS7 cells. OASIS protein
activated transcription, but did not inhibit basal tran-
scription driven by AAML promoter. To determine crit-
ical portion(s) of the OASIS protein in transcriptional
activation, we next examined whether various deletion
constructs of OASIS gene affected the activity. The
assay revealed that an activation domain lies in a
region upstream of the bZIP domain. We are further
narrowing down the region with PCR-based mutagene-
sis. Proteins containing a bZIP domain are known to
bind specifically to their cognate DNA recognition
sequences, CRE to regulate gene expression. To ascer-
tain whether the OASIS protein was able to specifi-
cally recognize the CRE sequence, gel shift assays
were performed. With 32P-labeled double stranded oli-
gonucleotide containing a CRE consensus sequence,
the gel-shifted band were detected as the OASIS-CRE
consensus oligonucleotide complexes. This result sug-
gests that OASIS protein may interact with CRE con-
sensus sequence like other CREB family members.
Based on these findings, we propose that OASIS pro-
tein functions as a positive regulator of gene transcrip-
tion recognizing the CRE consensus sequence.
Downstream genes of the OASIS gene, therefore, are
of particular interest. Stable transfectants or induced
expression system in cell lines would be useful in
searching for such candidates.
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P2Y receptor 23574 707 ") 7HEE
141 ; Receptor subtype (CESL T

R HAL AT DX NWE F EO RS EA
FHH, WK BEER
FIRRERFERERIF

[H] ATP XA EPIZRW T A V¥ — 0 E 2t TE
TH 57513 { P2receptor %4 L TH A e 3 EH
Ao TWALBIEDNWELNE > TE, EAIXATP
We L2077 ) TOBED-DOTHEYAL AL YD
B EAWMT 52 L2 RW2Z L, Fhdt P2X receptor
T3 { P2Y receptor AL TRIDZEZWMELT
720 SHENIEIZ P2Y receptor DEDY T & 4 THZ
OBIBIZHE LTV H0»EHE L. [HE] 5 b
JERFHLVBWMLATA PO A P EHRLETS
culture IR L TL A< A 7 07 7 % shaking (2
TR L EBRICH W28 90% DMK A isolectin
LBl R<A 70 T Chol. ZOMRE 24
B LPS(100 ng/ml) 288 L. BRI S hiz
¥4 b4 vBEEELISAEICTRIE L7z, [RERT
ZRILPS IZLAR¥EA 207 Y 759D TNF-a )
BB 20 LT, 100p M @ i B T Endogenous %
purine DR E W TAHAE ZH, ATP HF& D H L
TNF-o DHHEZ#H L7zc TNF-o & ATP #ic &
Y LPS HBMOADHME (control i) D% 25% £ T
WAL, ADP P ZRICKRCHRE R Lz, ThITHL
TCTP, UDP, UTPD %) #1155 < (CTP 8S. 2-methylthio-
ATP % 10uM OEE TR L7 & T 5, 2-methylthio-
ATP X 100 p M @ ATP IZILES 2 HPRHER 2R L 72
. ADPBS DFRIZRR Lo Tz, TOFKRLD
ATPOH A M 4 ¥ BURBIBIBREIC I P2Y 0¥ 75 4
TR, P2Y, & P2Y, DEEHKE O TREVHE
#zbhiz,
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Z v FNEEEARZBEXI QT VTOTL
RIVEBINILIAR—2—IDWT

Sy —7V AW MHZED BT REE OELE
¥ H—?

YEMER2E - A R AR TR, AR - A

¥ —. MR, AAABE7EEE

HRERMREESYETHL VY I U BIT, filastic
BECHEL-VEETHE, —a—O i LEE
BEZRL L THEHTH-OERLBREINLILERD
5, Thicii=a—uYBEoDZ7) 7THRSEE 28
EFTHEEZOLNTWS, B41X5 v b OHEEAE
GIWiEE, AR TERLIZa )V TRV Y I VE
NGV AR—%—, GLT-1 ZHBEHTLBREHS»
L, IhSn3Iz7al Y77V I YBEBERREE
EROWBREAR LA, LL, ZhsnIrzury
THREBRICTNVY I VBERYAGHEREAGT A, L
IPRAPTH o 7o £ THE, FHEARNR. M
BECHFEShLEREI 707y 7 2B RICIY
WL UC- Ny UBENETAZLICEY NV Z 3
VBN AAREERE L, FORKR, 32077
DRTHC~- 7y I VBORY AARIL, BRIOI—N
FIVY I VBOEETICRIILEALYROR AW E
o, BRNZMVAATH LI EIWREN, T2,
INhSDIZur) TICHEETA NI VB Y
AR=F —3FEIZGLT-1 Thotzo LRI,
BIMETNIC X ) HEMICHET 2 ERLI 70y
U7, ZV¥IVBISVAR—F—IZX BT NY
IVEREREAFROMERENMBLE Z LR,
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7Y T7ICiibeta2 7 RLF ) URR
&FIZHZ betal 7 FLFV U2REHER
LTWwW3

CHIth T ESE
#E WY

Tk AR A K R B IR AL B J00T B JE R BT 78 8P,
BRI A PR E IR 2O SR AR A R 0 B, &
& A5V 21 BB IRE R, 4k B LR FEREG
i

BEA2 Sk B3R /NEF RIS

wzu77r-Yilbeta2 7 FLF ) U RBUEPHFET D
CERBELIIIRoTWS, RIFHEE» BB SN
IERT7)UHIDbeta2 7 FLF ) Y ZHEEEHL
T w7 u77-VORERAEZHARNL TS, 70
77 - VTHESRL AT 2T I YRR,
tREAERow 07y - VBB EFEIhEI /0
FIVTIHET B2 EIPHLOI,IT 57200 KER
e LT, 32970727 FLHY r25knsg
BRI s @i, 9y bIrursy TOREE
Loy bIszuryy 7K R1) 2Hw TFLE
) VESREOET AV T 4 — LD mRNA DE#EZ RT-
PCR H:THET L7z SBEHRISBENTH 50 L9 2.
MBRADOEH > FA vty Y v —% ELISA CTHlE LK
HL7.IzusZyrid=era7y— JERED, beta2
T RLVFY SEARZT TR betal T FLFY) VRE
HRELHEBL Tz, beta3 7 FL Y v Z/4&IEI 7
nyY 7. wra7 - YL HIIRRAIED LR,
Fe /NIRRT Vidbeta2 7 FLF ) Y ZREICHE
AMEAYE  betal 7 F LU Y SEBICHAER N
Lz, PR TRICERATIY Y ED I VIERTY
VBRI TAIER S, I /0 Tl betal T
FLFY U SEGEPHFETLHILIFEMICERS L
AL Ve X527 VIR 7Y YHREOMB I,
B varicosity & FEITH BBk L HEEN D U WK
KOALELTHREEIS S /NI ER 7Y VORI E
Nb, ZTOZEEIFTFTAENERN I NVIERTY
VOEENEETAIELERBLTEY, KEOHNER
iz ury 7ABEEE 25 MEE S5, HHIZ/
NIERFT7YVHBICE-TIZuy ) 7CHESHh
ZWEICOVTHHEL, VIR 7Y VARSI
2ar7Y7OBRBELEOLIBHLTVE00EE
L7zvy,
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2787 7HBAFEICH T B caspase-1 &
5 WNC caspase-3 DTRE

kKR BT, HH FX, RZH #Hi
RORUEB AL K22 K22 B o 22 A8 A BT 708 50 Tl #t
i

3707y 7dPEAERICBY S I0 Ty - UK
DRFHLMILTH . BOREICRE L TR
BEERRFORELT ) ZLEPFALNA TS, RiE
RiEd&bo/b &iCit, BEZI 707y 7>7R
PV AL THREEBOTEEZOLR TV S,
ARCIIBEI 707 ) THROEEREHCT,
MUBRFE 0> 5 F- MR % ARG L 7o

7y FEYWRAEZY THBEZHEEL. 10% FCS *
E&HT5DMEM HC10-14 HREREL, BAELLS
ruy)TERBICL o TR, HEL, E0FT,
mCSF (1 ng/ml) % & ¢ DMEM # G L 72,

mCSF OBEIz X il oY BRI Akt KUY VB
1L MAP % — ¥ O R S8 S . BRI HIRFE 1
Eoleo TOMBIEIZIERRI caspase FIEH zD I
& o THE S 2. % 72, casapse-1 B EH] YVAD-FMK
(0.01 mM) & caspase-3 FiE#| DEVD-FMK (0.01 mM)
DORFICE o TR I Nz, L LS, YVAD-
FMK, DEVD-FMK Zh Zh BTt 50
RIS BICE LT o0,

PI3-kinase FH % #l wortmannin (500 nM) % & U I
LY294002 (100 nM) 2 X > TFHFE s h 2 s, B
VERBETF b2 0 — A C OfERER caspase-3 DiGHAL
PHEIN, oM IX DEVD-FMK i X - THif
dhiz, B, MAP % — EREH PD98059 (0.1
mM) % U0126 (0.0l mM) iZ &k - CTHE S 1 5 {35
T, F 70— A C OERESR caspase-3 DIEMEILI
MR HE OB CHEI N, $/7o. MAP ¥ —¥
FLEHIC & A ME%IE. YVAD-FMK, DEVD-FMK %
heEnEMcl, Bo0icfierifsaict e
D, WHEOREIZL - THLIH Sz,
DEoER»PS. mCSFIck B3I 7ursy vtk
FFIZiX Akt & MAP ¥+ —- ¥l A oMb T
BY Akt HEICE - THEHEINHMFLIXI b F
7 REREEE & caspase-3 AL B TENTTH0IC
L. MAP ¥+ —¥REIZL > THFE ST 5K
iX. caspase-1 & caspase-3 DMl ORBE B THETT
B s RR E M.

R  Vol. 39 (No. 3), 2000

1P-58

AUVIdF KOYS MEEBRBTIE/ Y
O—F Ltk 4F2 ORBEOME L RE

F/HE OH,EN WEVL M ETLEHN BTLE
B OE, #R B B IR B R

RE AW SRR, R ERR KRR SRR,
SR AR T E

FYIF v Fad g MEFREHRERICBVwTI LY
VERETIMBTH L, BELHRREICRTY
Oz —hoRHRLAI) VEEMABA LS
THIENFALNTVEY, ZOMEEHHBT L5F
BRIIZHLAC o Tuhv, MRRAKIEI
N YORBIZENT S0P hnwi s, £
ODERPERELRETLDICL, FYTF Y Fr
HA FOFLORBELHELPICTHIILIZEET
b, TITHELAFX AVITFYFuy A b E2FERT
HE) ru—FVHAEEERL, £hi s THE
BERNICRALTCWASTFRIEE LY.

KEALEEL) ITFFudf b 2hEELTE
Jrua—F VPR ERL, AUITFFuyA + %
BETHPHAOVEDE L TAR2 287 invivo B &
U in vitro TORFHERBIZIL D, AR2 0Bk /o P
ZF—DBRBEIPLREREAVITF PSS bET
RBL. BRLTIZ) Y2 ERTABERTIEIMBET
A ldbhrol, SO EPLAR HRIZLT Y IF
oy FoMBRELHERTAREEHS TS
Z LRI,

AR ZFHWE DAYy Tay T4 272k, B
A 18 BT v MERBAEY A — FTIE. 80K & 120K
DNV ERRE SN RELREIC S D HBR S h/280K
DFINTEIX, RTF FREHISHICE Y NSF (V-
ethylmaleimide-sensitive factor) & #: % & 1172, SNARE
EFNERBRO/PEBELSF Y T Fuy 4 oy
ABIZBWTHLEETHLI LI RBEN, 120K ¥ ~
NIBOHEZEIZOWTHRET 5,
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#VdFrOvC FEBRBTIE/ Y
O—F Ltk 12F7 ORBEOME

SFRHL S, HN MEC R FAL AR B K
#HOETFVEHN OEBLFMA BR
REATF A IR, S ERR KRR AR

) IF Y oy S MIdBEgERICBwWTILY ¥
REBRT AR TH L, BRELMBR® BT ST
Ve —oRH LI Y YHEMBEANE LT
BT EFMORTWAEY., 205 % HM$ 55T
BIZIPHLIMIE-TWh, Y TFyFad 4
FOMEDORMBEL WO PIITLEHMT, LT
FTAVIFFuy S PEBBRTAE/ 2 0—F A
HEERL, 2o THMELBERERMICRELT
VESGFEREL:,
REBEREREF Y TF Y PO 4 M 2HRE LTE
Jra—F itk EERL, FVITFrFed S b a2
BRRMICEZRTAHMEOVEDE LT I2FT #8770 K
HT v FORIERBALEICE Y, 12F7 OREINEO
HEICHELSBBELTWABIERHALM o $5
CHREBMHEICED, RDFTHRREHRECRETSZ
Bbdol, 2FT 2V 2 A vy TUyF4 v
Eh, BAEISHS Yy FBRKEFE Y X — b T,
HOK DY FFEBRBERc A A RT Y —= 0 712
Lo T T o B FOREICODVTIMET 5,
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FRMBRICEIBFUITFFAYC b
FIER AR R A DIERR

MR O VT 8 SR i = =X AU
P 2 1 7 3% IRV A 2 B 2 A AR B AT R R

A TF Y Fud 4 b (OL) 3FEHBY P HEMER D
I3 UEEAIRTS 5, OL i3 AT hiaR R
HERIFETHHMBTH LA, AV TFY Fuy g
b HTERAIRE (OLP) < — % —Th A l/MEE B ER
T o S (PDGFRa). 321 ¥ 7074 U ¥ F (PLP)
® m-RNA OREBMILD [ & h RREMBIC OLP X
EEMAEEORMOBRE SN HBIrLRBAET D &
ZZoHoNTV5%, AEOHED L OL OFA D FHE#H
Lo THBEZTTBY, B TIE Sonic
hedgehog(Shh) %z &', FRLFHMBEMA» SBHE N D
D OL FHHEF L UFRETHLPIZENEWH,S
S E b OL SLHERFOREARD N T AT
IOV FEINLZEN LYo TEL GIHXERD . Wk
PDGFRo ®* PLP & H b BV OLP D3 —H— ¢ LT
basic helix-loop-helix (b HLH) # #: 5 HF T 5 OLG-
1,0LG-2 235 Sz, £ 2 TARPIE Tk OLG-12 D
m-RNA OFBL% in situ hybridization 32 L ) =7 X
BEBRZ B TR, FICHFHDN CoOPRMER
B OL BRI RAETHIMBEL ZhNEDL S
WP RAREREWICIEY - TW { D3 % PDGFRa D%
BERBELEFOKRET L. FHTOOLG2ORK
AR LEEBCREBLTHEED. T0®%B
EDELI PDGFRa L iZIZ—H L TWwBZ L4 56.0L
RBEOHIIZRBELTVwEEEZ LD, IHITHN
RIB% OLG-2 m-RNA & PDGFRa & £ DB 5
IREBEIC AR 57z PDGFRaumRNA OFEBLILE
4 11 H H < telencephalon & diencephalon O35 3 7=
. preoptic arca EBEDRKE TR ORVEHBRICHBL T
%,0LG-2 CizFM U4 11 B B IZ ganglionic eminence
OREREFEALE ) L) eRBAFRLN 201K
412,13 HHiZi2 PDGFRo AT CIXBERNC F I35 1
FETHHMEORCLHPRBLZ VA, OLG-2 Tzl
LA D thalamus DEZREORBEE wICORE
BAbhiz, TD XS % PDGFRa & OLG-2 DB/
Y-V OR—HH b, BHEORE D OL MR HF
T3 52, F2ERR T OLG-2 ZEMlaD 5 5 —3
B OL AT 2 H 5 2 SNz 5 1K 1, Wada et
al, (2000) Developmental Biology in press
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Twitcher ¥ ZHEKIEE L 17 > ABGD
YA

kOB, CEER MR KR TN AR SR
B KDNA R BT # {5768, 2R A/NNER,
SRR T AR

Twitcher ¥ A3t F Krabbe O EF N 2T A TH
b, galactocylceramidase (GALC) DRI 2RI &
D - KHABROBERELRT. ComER
psychosine (galactosylsphingosine) ® I & 5%
IFvrudf bevay HROBERKT - T4
EB5BDEEZLNTVEBYE, LBAMALENREV. F
CTCH< T A0 B L 208 RET§
5 rid, RRBORERTOBRPL X EHEOH
BRICHELBRRLFOLEDbILS, AW TH L4

twitcher ¥ 7 A2 6 ¥ 27 VIR B LE 4 OR

HEMA . &% 20 B twitcher ¥ 7 X & ) S~ EL
PR S X UEST 5 R 2 R LR
EL.Zovay st 8 ~9r BB L L
IH, an=—EFBELIILD, FRELEE£LS
WA MR (336C1) 2185 Z L MR, 336C1 fik
T HOEHARE: T $100 & A, laminin, p7SNTR 25
T& Y, RT-PCR T L1, Po, PMP22, GAP43 # I &
h, WL 27 CHROBEERL, #H2 ok,
6r ARBHDTETH > 7. 336C1 MH2D genome
PCRICE Y GALCHEZTOHERE 2B, Ao
GALC iEHEZERICET LT/ (EENE<Y X -
a7 Hilakk IMS32:42.8 = 1.0 nmol/mg/hr;336C1
AME © 0.7 £ 0.0 nmol/mg/hr) . & 512, 336C1 MMRIC
BT psychosine DERED H sz (IMS32 ik :
2.8 + 0.2 pmol/mg;336C1 #ifi:14.7 = 1.2 pmol/mg).
F72, GALC RIER ¥ =7 etk IMS32 7 H M|
T WENBA, TOREBRTI36C] MRERES
5T XX b 336C1 Mo GALC &% LA (2.6 = 0.3
nmol/mg/hr) %A ®7:. Zhid GALC D endocytosis
2 & % cross-correction & & # 2 5 M, mannose-6-

phosphate B 1 & b BAWICBHE S Wiz, —J, LacZ

M2 T 77 74 VAL 336CT1 HMIZIZIZ 100% D%
ETREL, GALCHEZ 77/ 7 A VADEE I X
Y GALC &0 L #iin (45.6 £ 13.7 nmol/mg/hr)
2R DL h b, RHRTHS I twitcher
¥ 277 v {ifERIL, twitcher = 7 X DRI E BT L
FOEFEERFAT L LCHEATHILEZ LN
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(LPS) THIM LB ADONO BEII2WVWT, Al
PKC HER SO RIZOVTHE L7,
¥®IZUZY 7% 10ng/mlLPS THBLALED
NO 413, staurosporine i< & § 0.01-10 nM D B EEI%
THRBEEAHCEEICHM SN, staurosporine {35
BEIRTPKA bHET L E SR TWEY, FRENE
W PKA FHEHITH 5 HB9 13 NO AL HEY5 2%
o 72— Htld> PKC BEH] Goe6976 X staurosporine
ERAHCNOBEAZMEL (IC,d3B8L€200M), b
3 —2® PKC BHEH Ro-32-0432 IX NO BAICEE%
Bz o, BBREWC &2, PKCERILAITH B
phorbol 12-myristate 13-acetate (PMA)  1-10 nM ®
WA C NO A% W5 L7z, T hId RIFH O PMA
BIREATAPKCOF Y L F¥al—-vavilddd
D ThHURENRE.

INLORRERETHE, HAREHEOPKC T MY
Tx—h BIZIEH) OHEHLVIEIY I XL Fa
L=y a Y NOBAELMEL, ol (WA Xui)
DHEIXINO ELEOWRDOFERE 2o TWw5b Z EHR
BEhd, 74V 7+ — b RHREORZIHERICL
DEkA BEREBLIZTHFER, PKCTA VT4 —A
DFADKeA LI 70 7)) TOREHEICHES L Tw
5 & %7—13 LT\I‘Z}O
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hR B—LRE O BAELE OES, N BE
ERERRAFREIRAERE FORE ARSI,
SHEEER RS

AR I Y YR 2 MoOEEES L7 (PO L
PASIU/PMP22 257 5, PASII DRBEOBENRE £
ZRNERIEES a8 F—OFE E 2 5. B,
HHE L% @ oligodendrocyte-specific protein (OSP) 4%
claudin family I{ZJ8 L. 3 =) ~ ® radial component iZ
RTET A I L iz, PASII id OSP & HBLOHEE
#RT DT, PASII O claudin superfamily (283 % 7
EEARE L. ORI 21T o7 PASI & OSP
i34t 4 MR EERTH S A5 N EBESEIZ PASIL
1.OSPiZ0TH ., HHDT I JBEREO—HFd L
P 7 2L BR2%THole ZO—HER
superfamily ®#EKN TH %25, claudin ®7 3/ B
FMOBELXEEIATHO-OMEIRB E N1,
S v b C6 /I PASIIcDNA % % {r pBactSTneo 58
Ny & —%#A LT PASI BEAMEA T M L CHRRE
BT % AA 7z PASIL R 3L o Mlfa s s & OF BrdU
DORGAAE T Y P u— VOIS L TH L 2K
<\ PASH 3T & » TR O PR HUR S 7z Ml
RaBERBIc B L Cid. PO BN M O BE
2R T O L PASIL B IE A B oM a4 ik
RS edrofo, HHERAEHMRE PASI 3
Fa& bR+ 5 L MBRRBEMREOFROMM SRS
. PO BBMRSREMELRET S Z & EHHEKT
720 PASI OZ2RM, EREMEFERE PO & FD
LTwbH, MEQEBPBEBRIWOPIIRL->TE
Y, PASIT i3 ¥ 27 YHROFEZARICE VT, HiE
SEDEAL S E WD S S0 claudin FEHANA
ByeMlEsRr AL, BEOMlEI M Iy
¥ a Y EBET 50K L, PAST EBMIla o Mia %
BEEEr-o -2 &, KMAEI Y ¥ 0radial
component DFEF A & &, BENLE IS,
PASII %% claudin superfamily {Z& 3 5 WM & X T
ERIFEOR TR,
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sk tOSAEEFEE NatT LUK
channel BEICHE TR AN T 7F FOEE
L

BfE BTk P ER AR E
e CHER, B RS

VRS IR, 2 B T SRR AR
AR KRR RER A RS v ¥ —BFSERT,
CREEA SRR R SRR E AR BRS  Abe -
BFEWFEE

BHBWA BARGHE TI, BB ORE - REK
B LT 5 BAKAFHE Na * channel i node 12, B3
& 3.y AT Bparancdeil i3 Paranodin/Contactin-
associated protein (Caspr) #%, £NITHT 5
juxtaparanode {2 1% K * channel 2% 112 HUERALAF R
K75 AY—RBELTVWS, ZhHDEADREL
iy aErradS P EE IR VREFEEL
TV EEZONRTWAEY, FlEBFRIHALMIE
nTwhiv, ZORELICEDLS I YELEOSF
FHOPICTHHEMT, KA I ) YRRNICRE
TOAEBETHLAN I 7F FEART IBE
Cerebroside sulfotransferase (CST) X3 < 7 A2 BT
BnbuELOBARREOEMERI LI,

CST &R~ 7 A%, &t 6 HkED 5 HRERA B
L. BT EMEMRE T compact myelin BRI T
W3z bHdb 53, paranodal junction DL RE H
DI EPHERERTVD, RIERBRENRROLER.
Ay ru—ney REHMELT, (DNa*B8LUFK”
channel 7 5 A % —O#HA, (2node DEENDER, (3)
FETIEED SN paranode HICB T HK”
channel 7 5 X ¥ —®OFIE, (4)paranode TP Caspr D
75 2% —W% ¥ internode \2B1F 5 0 ARDORLE.
72 ¥ compact myelin BFET 312 b »2b b, R
KBIAERORELOHL P LREFEZD LN
ZhHOELIREEFCEETH o1
PRcHESNTwA TS 27 bbb 7ad FELUA
V7 7 F FOXRIE L TV 5 Ceramide galactosyltransferase
(CGT) R AL BT B &, CGT RIF<TT AT}
FIRE D B8 S H RT3 Sz (Dupree et al. 1999) .
Lo T, BBRAROMELOEE REAERE
13 paranode HAAEAF LTV 5 Z & £ LT paranode
BRI ANT 7 F FHREELBEHERLLTWSZ
ERW LD o7,
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SI)DM20 DT X /BB R E- =R
R CUHREREOP CHANrTmEEHY
ICRHI®RTH D

El BT, B BER,HH UE.\E &L RS
OB NS AT EH OB BRI
YEIEK - A G RHERT, SR BT, LR K - [ - &1L
¥

V=78 Y ADOBRITIIRILE PLP Ok L v XK
BERTY VR IBHEEL, V=T h Y AFBEAE
DOHFTHRBYWICHRDEZRTHAL I LOIERE SRS
(Waehneldt 51989) . 4 i & — 5 # ¥ A DPLP/DM20
BIEFEIO-V 7L, X3V BHPORD»S S
¥R 0TI BREF RHEE L GRILS 1999), BB
$55 87 EDM20 Tho7z, DM20 DT I/ BE
AERBETHRY. ¥ — 355 R30I a
124 5T H MBI ICPTY T, Waehneldt D& F
ZBRALA. EZAHA, DM20D T 3/ BEFID»SH
MBEBETHEMAOEI YT H ALY HLE
B ORISR R 72 B DM20 (338 5-B050 L o-F
TEY, ZEBT AT SCBbhi, 22 TELIE
BB Ao RA» 5 DM200D cDNA% 7 1 —= > % L.DM20
DET I VBEFIZREL. S OoDWHL {2
DM20 DEFITF A F L2k 25, HAEIIRES
1[((tetrapods, lungfish), coelacanth), zebrafish, shark] 3
3% %8 5[(tetrapods, lungfish), (coelacanth, zebrafish),
shark] % 388 L7z, ARBH & bBAEABOT THifA
DUREWIIRLABTCHAL L ERET 5,

(L2 Vol. 39 (No. 3), 2000

1P-66
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7Y AMEFEI LY YO POEERABE ORI
NA Ty FEOGP3,GP4,GPS B ERSTH D,
PASI/PMP22 Cid## AR @ OPPEl *ER S TH %,
Zh o EHIIE TRBEEHEREHTH Y . PO-G5 L PASII-
OPPEl 3WBt 7 Vo u v BEE8FTAZ EHL R
Lo TWwd, 4H. Th 5 DEE I EESERENK
EOARRLMEBIZL > TENT AL R AEHRSH
BBy Aoy PBIUERTI Y PELT2EB
IUBEROT v FOZKRMELHEHL TR LK
WALy Ioy VETEEE TusrT— Yt
L WERTF FHSE, BICEXRTF FET)aR
TFY_BAHLETAE) TEEBRL-.hHDTY)
TEHRIEYVINT I A B8 EERY LI,
HPLC 2 X W ¥ L7z TR, SHMRE Liz24F
BIZBVWT2200FEKRSE—2 (AYA-1 & AYA-2) &
BEIh, BELDHBREINIEBHTHY, 20
HD 12 (AYA-2) NS4 7Yy FRIOY Y PO-GP3 &
—H L ChOOFELZE—7OMMICEBRER
EBI e h o hS, EEBE Y-k, I Y VE
BUITHH9 BT E — > ARMUBETIIHO 48
Wb Lo, ROERLEVIE, v/ — AW
OEMH BRUROI Y VIciRELHFLEL., — &
BURBRTHBEFELZVWI EThols AYA-1 OF
BERXFHRBRETHEY, Z0DDORIYEMICE L, 14
HEE TIXBP L. £OM, MEIC L - THmMT 5
b0, BPTHL0NPYA4F—LRFE LTHESh
726 7 v MiZiZ PO-GP5 $8§4 35 & UF PASII-OPPE1 $E51
ICHYTAEBIEELEZVD, o2 LTHED
THETHAHIEEZONL, DL b, I
Y UYEEOHoI ) VERBRICBVWTENA Y
) —ABBhLEAMH IV IENA T v PRINERT
LHH A DBEBEENSREETH). I Y VIEBERS
ZETTHEHRMICBVWTRABMOERRFEERTHDD
LEZ bz, TOHROEROEEHEGHRR TR
ToTHRBEELLEVWEEZ ORI,
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The paraneoplastic neurological syn-
drome antigen-specific cytotoxic T lym-
phocytes may not be a primary cause of
the autoimmune neuronal degeneration in
mice.

°Junko Takeda"2, Yukio Sato?, Tetsuji Mori', Takuya
Nikaido', Ken Iseki!, Seita Hagino', Yuxiang Zhang',
Hiromi Takaki', Mayumi Takeuchi', Sachihiko
Yokoya'!, Akio Wanaka'

'Department of Cell Science, Institute of Biomedical
Sciences, Fukushima Medical University School of
Medicine, *Department of Internal Medicine II,
Fukushima Medical University School of Medicine

Paraneoplastic encephalomyelitis or sensory neuropa-
thy (PEM/PSN) is a rare disorder associated with cer-
tain type of cancer and is thought to be immune-
mediated. Patients with PEM/PSN harbor characteris-
tic anti-neuronal autoantibody in their sera and cere-
brospinal fluid, which may cause neuronal damage.
However, recent studies suggested that the antibody
itself is not pathogenic. Rather, the presence of T-cell
infiltrates in the nervous system and peripheral activa-
tion of specific cytotoxic T cells (CTLs) in patients
with the PEM/PSN implicate that the disease could be
primarily mediated by a CTL response against auto-
antigens. In the present study, we tried to induce sys-
temic Thl immune response with CTL activity in a
mouse to see whether such an immune response can
cause neuropathological symptoms. We chose mouse
Hel-N1 (Mel-N1) as a model antigen, because it
belongs to Hu antigen family that is one of the most
popular autoantigen of the PEM/PSN. We immunized
mice with recombinant Mel-N1 protein together with
oligonucleotide that contains an unmethylated CpG
dinucleotide motif. Such a DNA sequence is known as
an immunostimulaory DNA sequences, which is a
potent adjuvant for systemic Thl immune responses.
The mice showed high Mel-N1 antigen-specific CTL
activity and a Thl- biased immune response. Control
mice immunized only with oligonucleotide did not
show such a specific cellular immune response. The
mice with cellular immune response inhibited growth
of transplanted syngeneic tumor that expresses Mel-N1
antigen. However, they have not so far showed overt
symptoms including sensory deficits and infiltration of
immune cells into brain parenchyma. These results
suggest that peripheral activation of specific CTLs
may not be a primary cause of the autoimmune neu-
ronal degeneration.
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Histrogical Analysis of Mice Lacking LIM
Homeobox Transcription Factor, L3/Lhx8

°Tetsuji MORI, Yuxiang ZHANG, Hiromi TAKAKI,
Mayumi TAKEUCHI, Takuya NIKAIDO, Ken ISEKI,
Seita HAGINO, Junko TAKEDA, Sachihiko
YOKOYA, Akio WANAKA

Department of Cell Science, Institute of Biomedical
Sciences, Fukushima Medical University

It is known that LIM Homeobox (Lhx) transcription
factors are involved in the development of the various
organs. We isolated 1.3/Lhx8, one of the Lhx family
members, and have analyzed its function. In the cen-
tral nervous system (CNS), L3/Lhx8 mRNA was
expressed only in the Medial Ganglionic Eminence
(MGE), where many neural progenitors exist and they
differentiate into the globus pallidus. In order to study
L3/L.hx8 function in vivo, we generated KO mice and
did histrogical analysis. We performed in situ hybrid-
ization histochemistry or immunohistochemistry for
molecular markers (DIx1/2. DIx5. Gbx2. Nkx2.1.
Lhx6, Shh) identifying Lateral Ganglionic Eminence
(LGE : the origin of the striatal cells) or MGE and for
neurotransmitters(GABA, Substance P and Enkepha-
lin). As for these gene products, there was no overt
difference between KO mice and wild type mice. Next,
it was recently shown that MGE has a crucial role for
the formation of the thalamocortical tract. We are now
investigating this tract’ s development of KO mice by
injecting fluorescent tracer Dil into the dorsal thala-
mus. KO mice exhibited a phenotype of cleft palate
and died soon after birth. L3/Lhx8 mRNA was
expressed in the first branchial arch during the mid
gestation period. This expression may be crucial for
palate formation and neonatal KO mice could die of
respiratory failure. The primary structure of L3/Lhx8
shows the highest homology to Lhx6. They compose a
subgroup within the Lhx family and their gene expres-
sion domains overlap significantly. This, together with
phenotype of KO mice, suggests that Lhx6 might com-
pensate L.3/Lhx8 function in the CNS of KO mice,
rendering the brain structure to appear normal. On the
other hand, in the palate formation, L.3/Lhx8 may have
unique role(s) and Lhx6 could not substitute for L3/
Lhx8.
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P19 ##Z MRS H 1T 2 RED Lewis X
IEb-TREREORRA

MU 720, Chai Wengang?, H1E B3, BH 3%
{EMN %3 Yuen Chun-Ting?

VERBGPREE . iRk, SR E R R SRR, SHR RAR
AR, ARE AR, fhiRdy

VF 7 4 YBRA) ORI & - TR~ LT 5
PIOMREZ VT, HEROMEBRIZET S LeX =
Y b - THERES T OBERNT. BRES KBRS,
BEEGREEEETORHA. BhL ERFBITRE
L7-o MEBITICIE, RALEIZE Z2REMMH 5
LeX ¥} — 7HEEH % MM L 72, TLC-LSIMS T
L72ER, 5. 7. B LeX Y 72038
FOBEBEEFREE N, 40k LeX =¥ b — 788
BRCEST AEIRE., By RV E, PALESESRK
BREREFRE L, ZhsoEiticwgiike
Bl ZoTni, BHEEARBRGROHIHE s
CBEABBREEL Y LIS 0ICE L PAILERASRK
BERERIERMEMBOH 30 BIZHEL TV Y
ATEHBRNY o-1,3 7 2 - ARBEEEFEIX Fuc-TIV &
Fuc-TIX . RT-PCR %2 & » TRIEFRBA LK L
720 Fuc-TIV (511 bp) BIZTF O BB EAE RN O A
RO, R TIREE LTV —7. Fuc-
TIX (530 bp) B FORH LKA, EEMA |
MBI R SR RO L Y b EERAR
LM THEILH L % o> Tz, HRPT BET®
REBREOMBIZOEILE P o7 DLEoOESR
PH. RAICE 2T 737 - AEBEEE Fuc-TIX EEF
ORBEIHHBIN, BYHO LeX ¥ + - TR EIE
FHREINBZEFBD LR,
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Identificalion of Forssman glycolipid in the
brain of Brn1/2 deficient and wild type
mouse fetus

°Tamotsu TAKETOMI', Yoshinobu SUGITANI?,
Tetsuo NODA?, Hiroya HIDAKA?3, Minoru
TOZUKA?, Tetsuo NAKABAYASHE, Tsutomu
KATSUYAMA?

'Shinshu Clinical Lipid Reaserch Institute, 2Cancer
Institute, Dept. of Cellular Biology, *Shinshu
Univ.Sch.Med.Central Clinical Lab.

Gene transcription regulating factors,Brn1/2 are found
in the CNS during fetal period and act for its forma-
tion. Cerebral sphingo(glyco)lipids were compared
between different typies of fetal mice of 17.5 days,that
is,(O/O)type of Brnl(-/-)Brn2(-/-), litter mates (E/
Exype of Brnl(-/+)Bm2(-/+) and (W/E)type of
Bml1(+/+)Bm2(-/+), and wild(W/W)type of Bml(+/
+)Brn2(+/+). A crude sphingolipid fraction was per-
pared by mild alkaline hydrolysis of total lipid
extracted from the fetal cerebral tissue. It was analyzed
by DE MALDI-TOF MS in reflector mode with 2,6-
dihydroxy benzoic acid as a matrix. The neutral sph-
ingo(glyco)lipids were identified in positive ion mode,
and the acidic sphingoglycolipids done in negative ion
mode. As results, in the (O/0O) fetus showing abnormal
growth of the cerebral cortex and in the (W/E),(E/
E)and (W/W) ones showing its normal growth,various
sphingo(glyco) lipids were found a litte different quan-
titatively, but qualitatively almost similar. Thus,Brn1/2
did not seem to be directly associated with the expres-
sion of sphingo(glyco)lipids for the formation of CNS.
However, Forssman glycolipid which is an important
differentiation antigen at embryonic stages in Forss-
man-positive mice, were found in the cerebral tissues
of all mice used for the experiment, although it has not
yet been chemically identified in the postnatal or adult
mice. Cerebroside and sulfatide were quantitatively
much less than sphingomyelin, suggesting the fetal
brain just before birth. However, the most important
gangliosides in the cerebral cortex were unable to be
clearly identified, indicating how the metabolic path-
way of globo-series like Forssman glycolipid diap-
pears,and that of ganglio-series appears in the
development of the postnatal brain remain to be clari-
fied.
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Za2—A BT B necdin BAEQED
RIE & fRiT

/M FRLED BT, RL TR HE EX,
Lk
K - FEAT - SRR, 2EKEE - K -

Necdin i, HERORBAEGLICE > TRAFHESR,
Za—BYIKRHBRHICEREL TS 43kDa BAETH
%, Necdin Z BB EE SR FORMELH W
#ahs, %7 necdin (IR EICE DL 2EREH
Fp53 BLUEFI &AL TEEREZMHT 5.2
NHDT &S necdin id= 2 — v VY H5{BICHE S R
TOFHE, HEEBICEELTVWAZ LI REBINS,
< AEESA PIOMRIZZMEEZFEDL, LF A4
VEBMBEICE ) 2 2—a il kT B, Necdin ik LF
JAVBIZE 25 ERIBIC X Y PO TRELFH S
N5, £ Z Tnecdin @ E2F1. p53 &6 F A £ % bait
¥ L CRERE two-hybrid B C L F 7 4 Y ALEE L7
PIOMIE cDNA 54 753V —% A2 Yy—= 7Lk
A ANYY A (Ca) AEEE NEFA LBV R Y v
7 ZBHE hnRNP U 7% necdin 4 EBAE L LTHE
SN 7zoin vitro F A EB T necdin HE BN F T2 &
Z %, necdin X NEFA ® Ca#& F A4 »Td» 5 EF
hand #8812, 72 hnRNP U @ C K% 7 ) ¥ ~ #IR
DTENEKBILEETHI Wb ole RIZEFLE
hext 3 252 AR LMo — 0 Y I2BT 5574
ERXTH72. Necdin k=2 —v OB X UHBRE
DWHEIZHFAET 52%. NEFA i3 F I E. honRNP U
BHICHFAEL Tz, NEFAIZDOWTE S ICHhEEHN
okt lsza—uro/MEks I UBBICRE
L. CalFRICHE 5 LT 5 2 & AUREE 7z, haRNP
UiRB< M)y o222 a4 LCraxF yOEREBED
EALICHAELTWwREELLR TV, BEICLE
PoTfbza—a IinpB by 7 A%HELL
EZAhaRNPU O &A% 59 needin b 2B~ b Y v
I AHFET B Db o, RELBRETHER
EHEDEARZHFTHA, Necdin & NEFA & DS
122w Tk 1% Triton X-100 TH 1k L 2- 80 2 6 53
%. hnRNP U & O#EIZ2WTiE 0.1% SDS TH /L
LAEGE RV s, TRFhOBERNHET
D& necdin & DA MM S iz LLEDOKEE. necdin
=2 —-0 Y ZBWTNEFA # AL CHIBE D Ca it
BEFAM. hnRNP U 24 L TH OB XEEE OB S
LTwabntEEinsg,
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Ashwagandha B4 withanolide A &
withanoside VI (= & 3 ##R R EFH

AR KE,KE TE,E W R
® poF

R IIBE RSB AR S KR ST 4 > & —,
G BRI 7 D BT ST S L 3 T3

(B8] ChIckEL I, T2V T - FEE
Ashwagandha ( 7 2 & Withania somnifera Dunal O}
YDAF )=V E RPN, b MAEIFHRE SK-N-SH
MR OMER 2R % multi-polar ISR S¢, ThiEe
LTBREETHIZLEHLPICL, £F2 T,
Ashwagandha X ¥ J — Ju . % Z 1 O FR SRR
PHIORSEEE. AEL. ThbOoRGOEHBRF
FWSIZT BN TRMEETT -0

[#4#] Ashwagandha * ¥ / — vz ¥ X X ) 11 Ho1t
BT HEMEL, BEEREL. ThHDLEWE SK-
N-SH MR #icimz . 5 ~ 6 BREHIC, £ 50 um BL
romgeR AT Mo tMEL . T2 &
4 protein kinase Bl E# % fb-&% & BRI AR B
. FORREBE LI

(K% & £%] Ashwagandha A ¥ / — V¥ X L Y,
withanolide A. withanolide B. withanolide D. 27-
hydroxywithanolide B. withacoagin. withanoside V .
withanoside VI. withanoside VIII ., withaferin A. b-
sitosterol. daucosterol Z B @ L 72, 20 3 b,
withanolide A (WL-A) & withanoside VI (WS-VI) %3
WHIERREMBEEAZRL, ZOHREIVTRD 001
~ 1M OFF TR BRIRAIN T 5 720 £ 72 WL-A & WS-
VI id#ti2, Ashwagandha % % / — )V =% A & [al#%,
multi-polar ZHEREOH G LHMS A, WL-A L
WS-VI @ & B 1253 5 PKA. PKG. PKC. MAPK
kinase & (F CaM kinase Il ® B EHI DR % Bad L7z ks
. WL-A (1 tM) & KN-93 (0.5 uM) i2 WS-VI (1 uM)
i2 PD-98059 (10 M) I= & D & b 3 { Wi iR
e AR S hiz, Bk, Ashwagandha X ¥ J — 1T
FAMOHBERRMBEH*HET ARG E LTWL-A
L WS-VIZ2EELY. £/, WL-A & WS-VI DEH
BHIZIZF 2 h CaM kinase II. MAPK kinase %$4*
BLEL G LTWABZETHLMI L,
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U774 N5 37V—-THREN: BETFRE
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b bklol, TNLORNENLEETFIZORA Y
7740, HBEVETF—FR—A» HBRENL
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BT ENTEL, B, BLAGIPRERREDRAT —
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KOV THRTHTFETH S,
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AREETHERROARIRIB[EDE
EICH 1T 5 EMES T 2DRE

g B2 R FE, N OBR,EN FL,
BE R

TR KR B R AR 2B R R FEE,
RALARERTIERT - A L

MRERTHEMBEIBEEEDERREZIERT 58
B, VF7AENLEENPOBRBNICREXT S, &
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At V—Vav) ELTBETES, ¥/, 0B
% IINMDAR BRI 7 ¥ TR Mick hHESIh S
CEDLRER YV FIAPEELB/EHERZLTVS
LEZONL M. BAEIZOY Y70 AF TV —
Va vHEORRHENLE AL S T AORKRER
L7

(HrFtE HE) BEISHSD Iy PRFLVELGRI:
KR E MM % 10%FCS &4 DMEM IS THEL
7o V=¥ g VHEEIR S VY Y A¥OEIERE Fura-
2EFAVIMBHAVY Y ABEOELICEDEIIL
7. RERBIUCHHBEY F A 2L, £
hZh Westernblotting #:1Z & ) NMDAR1. GABA R
rRER LS, FAMEHRBLIUN S 7 A0
B 7-DICERICENREN MAP-2. Synaptophysin
DOREEHLEEREIT o7

BE) 3L —Ya EERIBE»OBEIN. £
OMEZ 10 HAKEDEL (0.17Hz) 2h BLEBRS L
770 BAFMIO-DOBRY V7 BIBIEESHEICR
HiEE L) DEREA L7z NMDARL OFR IR 7,
10, 4 BHTIZ LA LSS IS HHICEA L. fib
5. GABA,R DFEIIRZEISHHEFTLEALST
o MAP2 OB EREETHEURHEA L 72
Synaptophysin N%EI3EE 7 BB HFIC LR L
PAS

(#8) BE7THADBICBVWTRUERED 2 OKS
I EBIUMAP2YEL L TWAZ Lid il
PEUCOREETHROWE L RBET 5. LeLENF
LbAyl—vaYHEERTHE»S I0BEIIZMTITL
5. L. Synaptophysin i3 —E L TELWHMEZRL T
H-0MBEEIETHEYVEIRRERITSEERD
ha, ¥ b—vayEEZEREI0OOE»S 14 HH
AT THL CHA LTV B%5, NMDAR OFEE I3
LAYEDST GABAR DEEIIEMLz. BLEXD
EITBEMEOY Y7 uF RtV L—Y a VEED
AR O EFRIIT TR L HREBIBOK#RE
TUHHMAROBENES LT 2RI TRIN
720
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EE=7 U E DRG neuron (234 3 A
CHIOMBRBMES T« a0, FH
FIALUICEBFOHILER

B %
FARRE LR R R A

¥ =77 } Y JE DRG neuron 1¥. £S5 8D =2—1

ba 74 YIRMRET, YATSS5F, Eror) x5
XV NVREDORT YR LIS TR
B ARSI SR INDE, 20X RBERIC
200M DZF 4 v aA—VEMA B ERMICZFOME
BPHEINTe 574 Y a -V ORBEERTFHO
ROV TR #HE L7 (Sanoet al., 1998, J.
neurochem.72, 2256) Hilt. I74 Y aA—Ne ¥ N ¥
F2A4 YV OERBOMBHADENP - ey s &K
HE HSPY TH Y. 2O/ HET 5 THEAHE
SN TV 5 (Schulte et al,, 1999), 4, Ki%HEE (2nM)
DIFNTFRAT VN, ma—0 a4 roOFEm 8
BMRET, 554 Ya— NV ERBKC. =7 Y DRG
neuron O BIZKEBR TR ZRTHEL RO, L
PLIVY AL 22k L) EBE 5nM) Tiz. M
BEEFZOON, SF1a—N, FAYF<A
VIYEREhO YO T 4 v s BEFRBRMLSE
Fi2h, MRBEEFTD LN, SEE SN HEEE
B, ChooXWORU LR ERTEH FH
— DB HSPIO IS BEH ThH SRk 2R LT
Wb,
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PC12 #iBaD A LIC & |7 B EBFAMESEH
p75N™R O % El

B AR B, EI WS
BREX - E - 2 14Y

RARADOMEDBIR T2 —0 a7 4 ViZE
ERBREAETELLTVS, ZOMESbEEL 55
55720, BEMEOEFLELTEILABVLRT
WAPCI2MBMOER K ZERT 5 2 & 2 AA/2.PCI2
MM R ENF (NGF) Bz T2 BALLEZ 5,
NGF 2 ZERICEL, FWL. »OBACHIET 2/
Btkz B, Coflid, FuREZMIIL TSI
WHEELE LRV EWS HTHEMRAD S & M
K§5ho 2T, COERPCI2 a2 @HTL, 2hi
TLRRLZHALA» SHESMEOZTREICT 7u—
F L. SHE LN ER PCI2 ML % PC84 M & &
L., Bk PC12 ML DRBIZY Y BT 2T o720

PC84 MIHLITFEEDH 5 NGF 27 LTEY ., ik
BN NGFIXTIRA 2 A4 L TREOME 2 FHET 555
PC84 ML OMAEEICIZES L v d o 2. PC84 H
Hcidgib~—5—o NF-M 0%8l & AChE iFHo 1
ABHALR, LA E LToORE L2 Tu2ds, 4
ALLZPCI2AIRE Y b FDHMEL WIS 5720 F
72 NGF L& 7% —® TrkA & p75VR O5RBE % 8k
PCI2 ML &L BT 5 L. TrkA ORBEIZEVIIAD
hvolz L, p7SNR ORBEEIPC4 M THS
PR LTIz, T PC84 MIMLIZ p75N™® DRB T
FAIFEHBAL, pIS"RORBE LA SELEEW
FROMENBESIN, 202 L5 5, PC84 ML,
pISNR ORBOBAIC L W HBOEILED 5V IEERED
WEFREETHEIEDNELOND, £/, TV F
£V ALY p7STR D FEBL & B L7 PC12 MR,
KMHO PCI2 MR LB LT, NGFICX - THHES
NERBORENWEL LY, FHEEHRYES MM
HoTzo

DEERL D, BRIV E TS — p75"™ ORH
DB X > TPCI2 IO NGF i26HT 5 IS BB it
FEL. PCR2HOSMEICBETLEELLND,
F 2 pISNRRIT T ADRBEHBMBICBIT B
Za—nba74 YOREMEOHFED BV ITEFIC
DWTHRELTED, ZORBICOVWTLHbET
W5 5,
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6-OHDA 55y hD KX =1 -0
EHICRIZTA IV HBRERF -
1(IGF-1) D3R

R R KB R WE O HLE PR
- :
B IR BRI AR A

4 YA YBEERT-1(IGF-1) 3 Mg EERFo 1 &
THh., 7v P ORBHEEEICH LT IGF-1 235
THEZOFERZRTIENASN TV S, PR
RTHHEHERL Y 7 DR ICRENCHERET S
B EBS L, HERENRBILERS O TR
5 CRERETINBR D HE ST IGF-1 4T
VTFIVOERICAET B Akt ZiEHAET AL b A
Hh, HEHRENFEELMEDAOMEEREBICON
THETHRHDEVNE SRS, BRI —-F Y
VIRICBUABEFNAI v a—-0 BB E K
3% IGF-1 DR ERFTHEMNTHo7. Thbb
7 v FO—HAMEBRIIC 6-OHDA % #45., FHEIC
IGF-1 ® 1 $7:1k 10pg/kg /BEBEEI =KV 7%
HOBEBNRSEE L. oy bo— LB m:
RIS Lo 28M% 7 RENL T 1 ¥ 0.05 mg/kg
ERETHRS L, BBfT#HzMELLE 25, IGF-1 &5
BCRFREFRCHEEPEMTH - 72 IGF-1
PHIIZE Y P83 B X 5 SAKRRSHESWT
WahtZrohl, THERENEL, B0+
0 ¥ v KERILEER (TH) PR % s e b a0 1o i
W U225 TH B o v o — o ) IGF-1 5
BOFARICES LTz, AEBSHST T IGF-1 &
6-OHDA 2L B2RE F/83 v oo —u v O #E % Bis]
L, MEERIZETD PRI v+ 5 2
ETHBRICFAI MEEREZYE. 50k
ARFECREVREL LMWL TEESZ L 5N
720
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EEREE-1—0> 65 synaptic
bouton M¥ % BDNF (318K X ¥ 3,

CEE BEMLEN BAVLBE M EmE K,
B
WAk EAT BABLESKEM, 2 HAEFRES
RAwER

R EEE T (BDNF) 12, = a2 —u v o4& fH#
BROMEEE o RBITME. Y F 7 2AOTHEK
ZEAENOBREAPHLPICENRTV S, ThbYF S
ATERAOHEIIE. Y F 7 AEMHE®R LTP)
TREEYEBBOMBIEE ShTw3, LL. &
NODERD AN =X LIZiE. REAB L HHEE 0,
AHRETE, BEBE= 12— BV TEHBE®
BDNF #LEZ X - T, synaptic bouton OBEMAERE &
NOTHRET B, WERTCOT Y M oHBEOH
RIEE-—2 -0V 2R/YEL, BHEIBE»S, 5-10H
o BDNF QiM% 3 & o720 0%, BkigRE
FM1-431Z & 5 T synaptic bouton Z#E#& L. L —
F—HMETICREL.. Zo&R. BDNFHNE
BT, fafks 5 50-100 um O E OB EIE I
BT synaptic bouton DEELMMEBRE L. 20
Z & 1Z. BDNF DM REYH o BUR A 2 i s ¢
TRBIEERBL TS, MKEAE2S 50 um BIRD
AREEECTOETORNEBELY. 2REETHR
Bholz. WEEREORSS»NIZIE BDNF I X 5%#
BB S hizd - 7. BDNF I2 X % synaptic bouton ®
Bk, BEMICATEAMBROLOTIIBRE
hize ZhOooFRE, BERAREENECHS
TNE I VBROBHBHEA, BDNFIZ Lo THBsh
TWAHEELZRLTEY, B EEsEHEE=2—
Qo0 Ny I VREBEOHMELRAATY 5,
T S0 X R EY H BRI 0 BT,
BDNFEEWNLZEATH 20220 THREIHTH
%o



1P-79

BB = 1 —0Oc3dd 3 BDNF O%E
AFEAICH I 32MBRERFOL VKX
7 7 42—+ Shp-2 DEE

Wt BE IH R, NEK AR, TR 84T, B
mOE
KB KFERA AR AR & O E A S R

R kAR ENRF (BDNF) 2. —2—ua ot
HFE, FlomMBRoNScEbsZ EFmSNhTEY.
ZHEBBFOL X F—ETHLTKkBICEALTED
B BT 5, Shp-2 i3, NK#IZ 220 SH2 F
43 OMPBERFOL v RRXA TP —ET, O
RBLIEE. O, BBHICEBDTEL. Foboks
HIELBHOLN S, B2, BBy
TR EHLIZHA LT WD, Shp-2 i3 MmN T
(EGF) , /MR IR T (PDGF) %Ok 4 2 H45H
EFIZXoTHBLSI A, WY 7 F V% ECHET
BrEZOHNTWS, 4 IZBEIZ BDNF (2 X 282N
Y7 Shp2 BEE LTV 5B Z & &Rk
BE-a2—a y2HWCHELT& A, 40, /S—%
Y UHROBIBREST A EEMONTWAERE F—
NI B2 -0 VIR L. Shp-2 DFARE O
EREERBTLITF /I I9ANANT ¥ —%2 T
Shp-2 DB 24T o720 BT F /94 VRT3
HHT, i) AR i) 463 FBDVRAFA v REREE
VUBECBRLTKRR 7 7y —FEREFRELL
ERE(C/SERK). i) sRA77y—¥ A4 %
B CERBHERERESELERK (APERKYT
Hb. WEBWNOT Y PEOERELLBHE=x -0V
IhSDT7F /) IANAEBREITET2HELD
BDNF (50ug/ml) fFfE. HEHAT CREZ SHICHKR
fTole F=RI Uit —0 r OAEFERL LT
WIEBELZBREBT 57207y v ABILEE
(TH) €/ 7u—F ki HuTERBL, FOEE,
HAERShp2 xRBI L a -0 BiiBnT
BDNF 2k 3 TH =2 —0 > AR L FERFRES)
ROBBPED SN, KA, C/S B8R4k, AP
Ak Shp-2 #RBLE /- 0TIt A, REME
BEBRICHI OGN, —F, BETOLZ 22—
BoOAEFIIH LTIk 3O Shp2 BHICL - TH
BRON o7 LEOKFI, Shp2 ABE F—8
I B 2 — 0 2% LT BDNF IZ & 5 %ERF
HREFIEICHMATIHFTHLI EERL TS,
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1P-80
BE< ) /BN AROMBEFRTF

Tk KALEBN BEA Bk BT M BE
KERFRFRAEFEF AR LR

R EN s — 0 Y OEFOBBERLEFTV
EBRRELT, Iy MRBANME (CGC) oaFHGE
EBRPLELERHVLNRE, ZORIEIEHICKC RS
WY IUBEERBRNMLTS ARG EHEL 2
PEYERICHERTE RV, L2 AN RAROERE
<7 A CGC THT) L RRMBREL D REENSHH L
BFbhbh, EEORKSTHRE L2, CSTBIR<TY
ACGC X7 v F CGC L HBEZH, BalbC %7 X
CGC IZ3EMIC KCl 2 B L THLEF L., »oHF
SR CISTBI RV T ACGC 2 4FSRAHIENTE
b, CORFIE, HEBEMITZLER L, 7405 —
FRTCIBRORRIZITITCEDTH S, 72721, BFF
L& Esh¢H 5, LidT> T BalbC-CGC
5t BELZVDIARENOM O P OEFLRR
FHE KCI BEESLATHOHWMERTEY ., BalbC-CGC
B8 CSTBI-CGC IZERILTwA L EZOND, &
nBERTIE. C57BI-CGC IZ NGF # BDNF % £®
Za—uia74 >y (NT) HEx5 2 CHEMFIR
S wnwZ Ede, NTE T, /2, BalbC-CGC
TN I VBERBHER LS L TOAEFIIIH S
NEnWZ edhb, FNVFIVBTHLEV, SO0 6,
FHOBBRFERTOBE B ENE D, 20K
TOMEEEHICHELIFANS, BERIEERICH
WET74NY—5BRABET NI —ICEZTHTRE
FHEETH L. BERTIX 3,000Da LT OES T O
BEXE (BAEAT 1 vy —sR oA E.
PCI2MBIZ 33 5 NGF O£ 4%10,000Da 7 £ )V & —
FPHEALZVIELOERALL), E—2 -1/l
TN I VBREREERICH L L 35 GABAIZDW
THE L%, B Tho7. —F. BalbC-CGC i
PKA HEHOBMTHRRB L., C57-CGC iIEZEM
CAMP 7 u 7 CHEETHZ oo, HERFOY S
FIVIE cAMPBIR 243530 CHEWMERNDH 5,
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NGF #Z80ICEMIEEh 2 BDNF L &7
Z— [Trk A/TrkB¥ XS] #Buw=. Trk
B+ JD in vitro fEh

e B, B IETL 8k BT UH KR
g #!

KRR & OB AP & H A SRR, 2R TR
WA R AR T2 7 K7 LU — 3K
WRBERE A Z DR ERHE

BE - KBEEERTIE, —a—0bo7q4 VSR
e LTEICTKB BREALTBY, TrkA RIZE AL
RELTWEV, 2OZ L IZABGEED NGF X L
TINLDa—aUPIFEAEREL VI EEE
K55, ZITEHAIL. MBS FIRD TrkA, flERH
ERHETKBOF AT LTy —h = a—0 VICHRHR
HWeyHZLxFE L, ZoB=2—1 > TiX. NGF
B o TFASHTOARPERLENTHERD
TrkB EiEE LS v, 2F 0, TARBLTWS
TrkB 25 ORMN Y 75U v 7%, BBRE L F 2
SHTOMBRY 7Y v 7 IZBE BRI TRITTE 5
LOLMFELZ ABIETIIESIZ, TkBOFR Y >~
X¥FP—¥FAA VICHEET IV 20 Fad U ERE
WERZEATHILT, iz —a LT
BDNF 475 £ HER (ks - EFEERDR, ¥
FATEBEEE) EbsFuY VBREFRELW
¥z, TIKA/TkB ¥ 2 9 {ETFOERIE, PCR
S L 72 Trk A MUV IR & Rk IC PCR #94E L 72 TrkB
BREREHBUTOMBNARE S A5 —ardb
ECiTo7z. ¥ A545FO TrkB MIBAER & LTt
Wild type (WT) . Y504F (Shc (-) ). Y805F (PLC
(-)) . K560N (kinase negative) ? 4 HFiZ F& L7z,
il X ASRIET L GFPEIEFERA—75 A3 F
(pBudCE4) EiCBATAZ LT, ¥ 2 55 FRIMKA
ZGFPIZXDE=FY—TEDZLHIICL BEUIC, &
NoDx A 78IZTF % COSHMBIZEA L. % H%.GFP
OFRE M ABHE T CBE L /2. £ L C. NGF &M
(100 ng/ml. 5min) BOFI ¥ FF—¥OHDY
VBALE X ASHTORBEYLRAY 7Oy b TH
BL, BfE, ThbOFATEBEFLEALLOKA
BEZ2—0 VIZNGF 2L . BEERAETHER
%%&t‘éﬁﬁLT\l‘&o
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Gicerin is involved in the formation of
microvilli

°Shigeki OKUMURA!, Keiko KOHAMA!, Yasuhiro
TSUKAMOTO?, Hidekazu TANAKA', Naomasa
MIKI', Eiichi TAIRA!

"Department of Pharmacology 1, Osaka University
School of Medcine, *Department of Veterinary
Anatomy, College of Agriculture, Osaka Prefecture
University

Recently, we isolated rat gicerin, a novel cell adhesion
molecule belonging to the immunoglobulin superfam-
ily and examined the expression pattern of gicerin
mRNA and protein in various tissues. Although we
previously reported that gicerin plays an important role
in neurite outgrowth, gicerin mediated signal transduc-
tion pathway remain elusive. To examine the func-
tional role of gicerin, we transfected gicerin cDNA
into L cells. Interestingly, immunostaining of stable
transfectant showed that gicerin predominantly located
at microvilli. To further investigate a protein associated
with the cytoplasmic domain of gicerin, we produced
GST-gicerin-cytoplasmic domain (GCD) fusion pro-
tein and carried out GST pull down assay. As a result,
moesin was co-precipitated with GST-GCD fusion
protein. The immunostaining data confirmed the co-
localization of gicerin and moesin at microvilli on the
transfectants. Moesin positive microvilli were elon-
gated on the gicerin transfectant, as compared with the
control transfectant. The immunostaining data also
showed that gicerin co-localized with F-actin in the
tips of microvilli. In contrast to these results, L cells
stably transfected with truncated gicerin which lacked
cytoplasmic domain showed no clear elongation of
surface microvilli and this truncated mutant was not
co-localized with moesin or F-actin. These findings
suggest that gicerin was associated with actin bundles
via moesin in the microvilli and the cytoplasmic
domain of gicerin is necessary for the elongation of
microvilli.
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GPI-7 > —M1#ZiEE 5 F NB-3 D&f=
FRIEY T ADE

SR AL R R, E WS, MR 15, R
T, A AV FLER HENE Y R
s

HRERE A RSO TR SRR P, SRR K R
WEF e MRBEF VIR Y 5 — | SRR
WA RRT R T AR 3

BHRROBEINEEOBBICET V& REAEE
DEBICEDZY. ThLDTRTOBRIHREL S
THEELRBEHLELL TS, SHRIZTIIPTD
RIEFOTY) Y A=NR—T 73 —DAVIIF v/
F3 %477 V—FIZEB L, BIZNB-2 & NB3 D24
FERLICHERN 2 H#DTE 2, TRITORES
EPOWTFIET Yy POXKRKIZBVT, EBZORH
FR{HFE SN, 1 BACBT—BROERAZRL,
BEICEVBITLIEPHLI Lol ZOLS
LRBBRD OWSTIIBEN Y F 7 2 0BESLES
DBRIZHET LU RBEIEZL SR, ABETIR
NB-3 QA B % 55T 3 %2 B TNB-3 &5 F
REOXEEBLE, 2O XIiE NB-3 BIETFD
—HEREBEE. KDYV R—F—BEFE LT Lac
ZERBATHIOMBE NI ATHL.5ED
<7 A% HWT, NB-3 BETORBRRXOK. 25
DATEIRNT \ & 2 BB BE R A R~ D NB-3 Db
DNIZOWVTHRIEHLA-OTHET S, 1) 2% 14 HEB®
N7 OEEEE VT NB3 BETORICBIT 558
ZLacZ VK- —-BIETFORBETRILL-ER. 8
mEk, ZUREHE. BRNEHE R TE RES
BBIUSBLEPRYBRLUZEBMICERTAZE
PO E Rz —H. MRICBY 2 RB I AEKD
Bio—#8o 7V g T, Zo%/MEShkon
FHMBB TR LN, BACE-THEL RN
LZLDBHELPERST, TNLORELTRIC. K
=T REHWT2) 4 OTBHEBRZITV, FICHES)
BEADBRNORBIZOVWTKRIE L. Z0O8E, &
EEBRICB I P EELBOES, HEE 1.8 cm LA
Y, B3 cm/ HEFE 10 pm O WEEETORTO
HFAMIBOT, BAERICHTHRER Y Y RIiZH
PLEEHRRARIBRESh . — . BHFA M
FRT A PBLURLERYF R PIBVWTIRWTR
DBIETRIICLZZERBBD LMD o7, U EOK
R H.NB-3 BT V2K - BB ERRECED
HRRBRIIBVCTABMNREZTRZL TV I N
R X,
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The recruitment mechanism of de novo
synthesized cadherin into the activated
synaptic loc

°Hidekazu Tanaka', Takahiro Fujimoto', Hong Shi',
Eiichi Taira', Hiroko Sugiura?, Kanato Yamagata?,
Naomasa Miki'

'Department of Pharmacology, Osaka University
School of Medicine, 2Department of Molecular
Neurobiology, Tokyo Metropolitan Institute for
Neuroscience

Modulation of the environment of synaptic cleft is one
of the key mechanisms of the regulation of synaptic
activity. Among various cell adhesion molecules,
which have been postulated to be involved in the regu-
lation of synaptic cleft environment, cadherin mole-
cules have been shown to exist at synaptic cleft, and be
modulated by both protein synthesis dependent (Yama-
gata et al., J Biol Chem, 274, 19473-9; 1999) and
independent (Tanaka et al., Neuron, 25, 93-107 ; 2000)
manners. Here, two hours after the synaptic stimula-
tion of cultured rat hippocampal neurons, arcadlin, a
neural activity-regulated cadherin, was overexpressed,
and incorporated into the excitatory synaptic loci,
where N-cadherin already exists and undergoes con-
formational modulation instantly upon stimulation.
The relation between these two cadherin related mech-
anisms will be discussed.
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Molecular modification of N-cadherin in
response to synaptic activity

“Hidekazu TANAKA', David COLMAN R.?
'Department of Pharmacology, Osaka University
School of Medicine, *Department of Molecular
Biology, Mount Sinai School of Medicine

The relationship between adhesive interactions across
the synaptic cleft and synaptic function has remained
elusive. At certain CNS synapses, pre- to post-synaptic
adhesion is mediated at least in part by neural (N-)
cadherin, a calcium dependent adhesion molecule.
Here we demonstrate that upon depolarization of hip-
pocampal neurons in cuiture by K+ treatment, or by
direct application of NMDA or a-latrotoxin synaptic
N-cadherin dimerizes and becomes markedly protease-
resistant. These properties are in other systems indices
of strong and stable, enhanced cadherin-mediated
intercellular adhesion. N-cadherin retained protease
resistance for at least 2 hours after recovery, while
other surface molecules, including other classic cad-
herins, NCAM and the AMPA receptor subunits
GluR1 and 2/3, were readily and completely degraded.
The acquisition of protease resistance and dimerization
of N-cadherin is not dependent on new protein synthe-
sis, nor is it accompanied by internalization of N-cad-
herin from the cell surface. By immunocytochemistry,
we found that high K+ selectively and rapidly induces
dispersion of some N-cadherin from synaptic puncta,
which, after recovery, returns to an exclusively synap-
tic punctal location. N-cadherin dispersion under high
K+ treatment parallels in time the rapid expansion of
the presynaptic membrane consequent to the massive
vesicle fusion that occurs with this type of depolariza-
tion. In contrast with direct application of NMDA to
the culture, N-cadherin does not disperse, but does
acquire enhanced protease resistance and dimerizes.
Our data strongly suggests that synaptic adhesion is
dynamically and locally controlled, and modulatable
by synaptic activity.
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BMRRCBENETOATATID .
NGC. ®a > FOA F - IREHEIB SRR
RE

CHE FT,RH EA WA O EE 2,83
HAT,BY RE B #TF KT 32
FEmau =5 - HENEE

ARRACERPIIEBALCwE2—ur) 3 v C
(NGC) . BH#E MY Fuf F v ERTa747Y
HUThDH (1o /METIRTNVE T HMRICEEL. R
BT ar Fuf F U HREREBES Lo 7 F
TUAVRPLaY Pl F Y RBEOESL TV
WwkE7Tust 7 h CRICERT B, T TR
THBICBITARELRELE EHICEEL, MR
B ORA ZHEBICIIARMAS L KWl LR
BErCHEETHD REBRTRAVHEREED
hypolemmal cysternae {CFAET 5 & H12%5 (2), 2
Y ROA4FUEBBOFE L NROREIIEREICEE
LTwa EBbhsis ERATI/MICBIsa>
Fo4F rEBEANIRGESEHLr L E ko Ty
TV, AMEHBERET 008 —FKL LT, 46,
NGCIBIF A » Fulf F BEAKSPBLORE %
T o720 pCl-neo N7 ¥ — M AR ATE< T X NGC
cDNA Z B OMBIC BRI S ¥ L 25, Neuro2a Ml
Aoy rofFUoRERAOEE LI NGC 28H L
TWw72O T, DT DOEEIZIX Neuro2a Mz % Hv 7z,
a2y FoA4F URBHREY Y =7 Y VERNH LW
Bryyr—ky vEdloey) YRECESTLIZE
BHLPELZSTVAEY, TP ANGCIZIFary FuAf
FURBRMERESTATMREOD 2 BN 65 FFd b,
FhZ2Ehty v BEZ 75 VRECBEHRZ
Neuro2a M8 CRE XL A, 123 FHBOLY V&
EETIVREICBERALEAIFESOFA S
AVRONGC 2RBELTWA, Lo s5s+Froty)
VERERT7TIUVBREIBERZIABAEITIRTS
TAZYH YRONGC 2RBIAL T L EOKR X
Y. NGCH 123 FHO Y VBEORZTIV FOLF
CHBESREA T AL N L o,

(1) Watanabe, E., Maeda, N., Matsui, F., Kushima, Y.,
Noda, M., and Oohira, A. J. Biol. Chem. 270:26876-
26882, 1995. (2) Aono, S., Keino, H.,Ono, T., Yasuda,
Y., Tokita, Y., Matsui, F., Taniguchi, M., Sonta, S., and
Oohira, A. J. Biol. Chem. 275:337-342, 2000.
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RAET v b ORI ERRAICRIREYIC
BEYT3GERE

B EFLAT BEEF, LR ¥ ER B
HOWF, M hoF, B EX, i kB
IE IO SRRSO U = — SRR R R, (SRR
B2 E A

FHFLEYY O PSR IS B AR EA R EIC
JBAEMICEPLTREIY, BETHRILRVESH
TELD, IHEOMRI L Y AEFENRI o T
WASIRA 2 S B Z EMHLMIES Rz 1 DI
B2 E 8 @ subventricular zone (SVZ), 9 1 2idi
B HIRETH b, TomFOWTIE, SVZ ZIRRD
MEMRY R LTEY ., SVZ2oMEkE CHRER
b O HERI RN O E Vv iR (rostral migratory stream,
RMS) #BRLTW5h, Z b0 g Asiic
FAEL. BRBAR s EiEo<—4 -t LT
s 5TV B nestin %° Musashi 1X. JEAEII T3
B % A LTV iR A O BRI (256
RHALTV S,

bk, cRITKGCEHEOSEEY 722 b
DI b5 L Gizo BIEAEM QKR BN o LA
CEERMICRE L. RO MUV R L B
BB TIHERELIEELEVWY 7L 7 THHIE
PHME L7, 50l y5 & Gi2o 4% nestin % Musashi
DL ICHEAROBEAREEFRETVWBEMICD
HETHPERE L. TUERBRILFENICBIRT S L
¥5.Gi2a & b 12 SVZ B & 'RMS IS HRBEAFE L AR IC
B iBREOBVREZR LA, £, BEwiko
BRETHLHE LERAROBEICYS & GRaBREL
Tz, 612, PRV MBAROF AL L S
NBBARO BRI D BV y5 ORERGERALL
N5 Gi2a DREEREALR P 572, SVZ R
RMS (2B 2o s TaEFt ¥ 7Y I ¥
BHETIANL, FERTRIETZ L, 5. Gi2o BHEAl
BE—FHL7, —F. v5 % Gi2a DR@EIIT X MO
H 4 rOv—h—Thb GFAP Dl —H L 2w
DT, TAMIH A MZRBELRWEEZLOND,
NHDOEEDPS, v5 & Gi2o HHEMBFT LISV T
FoAb R OBEICHETEEELOND,.
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RSy MREHMBROEEL S VIS
mREEEEEICHT I K0T F omEk
a5 +4 41U A phosphacan &
neurocan O{EMA

o=H —&, KT BELRE RKELERK AT
e £

SR RRE R AR A B ST A BRI, SR AR 5
BEEE o 0 = — REREER AR AN F

< H %> phosphacan (PC) & neurocan (NC) . &b
SRR BT A EERa Y Pl F VBRI TS
F 7Y H VT, WERRORER L FIEADHERIC
BUsHHEATE LTERBShT S, BT invitro D
B, WG~ T AT ORI N D B R A AR SRR
B84 5.PCH LLENCOBHEIFEEH SR TE /.
LA LAdS, Rl omEERz v
RS e v. SR A E. BB T v PERRME
#i (dorsal root ganglia (DRG)) & Y HiH L 7 BESL LA
JanBEE L b IR RREBAICRIZT. PCL NCO
MBIV TRE L.

<F#E> (1) PC b L < i NC % 4 DB (10pg/ml,
1pg/ml, 0.1pg/ml) T poly-L-lysine(PL, 10pg/ml) i
a— b L7zEEIC. 37 ABSD 7 v PO DRG & ]
B L oA o L. 3R 3 R s o MRRE
7 5N 48 IR OFAMRRRREZFH L. (2)
PC b L < i NC % lpg/ml O B TR A 2.
PL_t % O PL/laminin(LM, 10pg/ml) k- T¥3 L7 DRG
neuron O 48 BB oBAMNREEEEZFHIL .
<HE>PL Eica—rENXPC JEU'NC3.DRG
neuron DEEL S ICHRERMEZMHILZ. 2O
IR I3 PC B U NC OIREEICEAE L TH Y (10pg/
ml > 1pg/ml >> 0.1pg/ml). chondroitinaseABC L2
12k R L. () BERPICA S/ PCRIUTNC
i3, PL % L 7z DRG neuron %> 5 OREREHE
P8 L72e —%. PLALM L TH# L7 neuron 2> 5
ILIE R R s A S BEE S h, PC R UFNC DR
Ko T s hid oo

<#3> PC B U NC i, DRG neuron & PL ~O#EH
7 & N2 PL L ComigemA cimpicem L, €
OWEIE I Y POl F o REBEORS SRR S
A
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MHRA[BEICEADH 3 O 7 IVBEEERE(E
FORERR -ST3Gal IV mRNA #| FHIcD
WwW{ -

CHTH ok, 6k B B s, R B MBR A
R, g BT
RREEWHFERARERRE N A1 2V AR
Mifas e E

HE, BRZBWT Y7 VBOMETEE~DM S
MEINTWE, Y7VBIL. YTIVBEBEEICE
WEFRHCERH NI Ed b, e, ¥
TVBREMSEED L) T EEICES T 500 %
HOPIZTH72012, 1) HEENL 7T VEEBREEE
BFEr2u—=r7L, 2) MERTEEEFL - 2V F
Ve R (JwhABELTOBSRHEK+*EHS
RBIEIWCEDIER) - BB L RBEH% R-in
situ hybridization ##& L E K UL E R RT-PCR &%
HAWCTHE Lz, BN, 7THEEO Y 7 VBiEBE:
F & 15 T (ST3Gal I-IV, ST6Gal I, ST6GalNAc II,
ST8SiaIV) »Hig Xh. ST3Gal IV,ST6GaINAc II %
mRNA %8 L5 %, ST3Gal 1,ST8Sia IV 84 %, %
LT ST3Gal II-II, ST6Gal [ 3ZE &2 RS ed o2k
12, EEUACBIIAF V) vy oRBLEE LT
& Z %, ST3Gal IV mRNA O&EB ERIHRIZBWT
B bhiz, £Z T, ST3Gal IV mRNA OF854h &
VNV UTRMBORH LAY — %, Rl-insitu
hybridization & b2 8: % Vv TEICFEL (KT L 72,
mRNA #BiX. BN, ByEME, %R
%, SMEREREoOMEMBIZAH L. FYFY YT
BEE, ChOEBICBYTRRAEA%SRL, Bl
TR - BBV TFORBAZERLY. X
2. R208F -1+ 937574 —I12% D REICBIT
ZRERY BRI LA, 3V N 7 EBERE SEBR
WORLRBBRZHEBE LA, FUYFY 70
W—ABICRAS LR LB, 208 L. BUHE
FLRBEAVATF - VETICHE-> TREE N, BR
112 5.3 # (ANOVA ; F=0.472,p < 0.0001) ® %35l
LRERL DEDZ RS, ¥ FY v 7B,
BRICBT 5 SR B EEZ R L LY
LR Y, RV ST3Gal IV 24 5 ¥ 7 VA
A DTWEHEAH S POERZRLTWSI L
AN =R (AN
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TNRIBZRRGkY Ty beZDT
CH—2 L INTBDYF T ARBABRE

sk WEME, WA WL B LK B R
oo

MEMK - BE - DneBT - AT EME, AR - R - B
Ak, AWK - K - R

B, Hik: X84 YN TCHO NMDAR & AMPAR D
FEOBENPRESIN TS, AMPAR 2V F 7 AN
DEFICLREL, ThODVF T ANDEHEN LTP
OFEBUFE L T 5 &V silentsynapse D RIE X
hTwa. §8, 9y PARO Y+ 7 XE» S, Triton
X-100 A B ORI B # 4y (K12 Postsynaptic raft, PSR
W) 2l T, TORELHEL. I/, PSREIGE
PSD #5237 %, GluR subunit BX FENRLDT
h—% 27 BORIEE Western blotting 12 T,
¥R PSREFKERS»L LAY —LMST, b
AFU—MCEL Ik, KR TO Triton X-100 RiFH
REDPOYFTAEBD raft T EBOESTHLEE
Z 67z, ¥72, NMDAR i PSD B4 CIZIZRB LT
Wizh%, AMPAR O 7% 1) O 5% PSR B4 b 5 A
LTwi RiZ, LTP:2FHE LT v FRIBA T 1 X
%5 PSD & PSR M5 % A% L THAi 2 07225, LTP
FEICIYREGE(IR O LD o 7.

e AL YT, AMPAR ¥+ 7 ADAMC D
raft BEEBMLIZ A L T WA Z EDRB IR, S 561,
FFABWTOBHRMIICIEIPSR L PSDDOZ 2 R
PO DBRETHLIEPRBEEI N,
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BEPRX - -0 I3 HRMEME
B D estrogen (C & 5 13 1EA

B OKfEL BN RIR'Z E B, BRA A,
R FH B A

KRR LVEM R & LV E A SR, 2B AR
BRI R

estrogen AN EXDO—ETHY, 8, LR%E
T HERAPETHLEEZLNTER. LAL,
PR RIZB VTS estrogen RHEBRBREAL T 5
ZEFBHOPICRY, TOEBPLHITMEINRTE
o, BATORKRTHRRLTERCHE, BERBCE
WTBOH ML L EET 2R E, HRREHLVE Y
DHBEEZHBL, BB BTILIRFINVEVONT ¥
AR PO—=NTHIERICAORTVSE, —F
T, PHRAERIIBVTIASOERDINS, fEM
BoOAEERL Y F7A0WBRCECHSLTWS
BDNF 7z L% 5K T & BL.OER % estrogen #°
FoTVANREISEEREENRO>DOHE. ¥+ T A
TWEIZBNT, MREEVEOBMIEELEET
»H5.

AE, T4 EMREEMEMEE A, estrogen D
MREEYERN O BRERZHOWREEZ R L
2. %2 BB T v T ORS» O5HEEE LAEBE,
B, KAERBE ORMZMAZIC, 17 beta-estradiol (107 M)
EEMLCmESmP R L EMEEET 4. 0
% HPLC £ HWT, HREARERICBVTRHICEELR
EURHREEWEATHEI IV I VEBEOBRSEICEES
BHBZREE L. ZO&RE, esradiol MBI IER
MBCHART, FRCHESBETEREO VY I VB
HEOHMBARI s TVBIENFHLO,TRo/. 2
DFRIL estrogen 2%, THARERICE W CREN Y+
TAEWETHURELRRL TS, ZOHMEAR
A BDNF %2 L ORERTFOREREN LD 20,
ZhE b estradiol IR AN =X LITLoTE &
BEENTWBEDORIZOVTENEEFPTHS.
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Za2—AFVUICHT R 2EOEEN T
b E 4% —DEEth

°FKE BRAL i E!, Bird Phillip?, B B &
OB ER OB R ORI, =® #H0F A
B RA MBC EIR AR g BT

12 BRI K B F A A A L AR R
MNa 4By 22 % B, 2Department of Biochemistry and
Molecular Biology, Monash University, >34t 30F 22T,
SEBRFRER, SHBKFREFRAEALFE2

=2 —u 7Yy (NP)id, KRR, FHCES TmRNA
DEVERBR SN, BEAT A AICBITH LTP W
P HETHREF VD 1 2THD2XF Y FY VI
WORBEA~DOEERRH S E o TWvd, £O—FT,
NP ISR cRBALER LR 2 v proB e LTH
B CGwmE RIS, Toty Yy 7RSI THERE
IbEhBIEIRBEINTVWAS, LAL, Hbash
2B ED LS INPOFESTHB S hAFEH LI B D
PERZIZHS I > TV BV ZZ TNPIIHT 5
A ey —%FAETHENT, BE7AOEE - K
BEEFREYF— 26, Yar¥F U b =a—u
7 ¥ ¥ (1-NP; Baculo virus expression system) & SDS
HHEDOEEREERTE Y V87 HOREEZRMAT,
Z O F. 65kDa. 260kDa @ SDS itk O # &K A5k
HMERRTFFI -2V AOERPLNPOA Y
¥ # —12, Serine Protease Inhibitor-3(SPI3;65kDa #i &
fRH 3% ) & Murinoglobulin(MUG;260kDa & fkHi 3k )
ThbIEVMWolze RICEFNEFND, NP ORI L
£ ey —ChHbI L EFEMENHLIERRVBA
BT B5H»5RET Lz, DSPIB: Va3 €3} -
SPI3(Pichia expression system) & r-NP D5 &8 2 8
X 2.6x10°M' - 57 T, EREMICHELMEER 2R
L72e 851299 AMIZB1T S in situ hybridization #l
BALSFEEIC L > TSPI3 ® mRNA BRI L2 & 2 5,
#% CAL. CA3 o#HEMBEIZREFR LN, B
CA3 BV THLEB L Tz, THiZ NP OFEBI
F—rE—HLTwi, I, HEHEELY -RBEEE
@723 2—% P NP.65kDa HEKREEHE L 2do
720 THHOEEMS, SPI3 I NP IZREMIZB A
YeES—-ThHEHEEL SN, 2MUG: =7 XLk
SR L7 MUG i NP & SDS ko &4 %]
BL. -NPO7 4 7ursF PlEEzMEL L
Z A, MUG 5 VHEM L7256, 50% DI
Farbhi, £, EREEE-BEERIELI2—
¥ ~ } NP Tit. 260kDa G HRIIER EN LD o7,
IHLHDOHEED 5. MUG b NP OIF I RIICHE
BFHAL ey —LEZLNS,MUG ORBEEAT
DORELCDVWTHBAERFIRTH 5.
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B PBHREEtLY AT -+
Za—-A7I ORBEEICOWT

°Rl B, mEE EF, KRR OBA R Ak
RRBERBFEBMKERRE NS 441 =0 %R

XTI AWEDNA AT )L hru—=rvr7sh
lema—u7yy (NP) id SEllovy) y oy 7—
¥ TH5, NP IE, MEMERNMESERT . M
M) Y I RATHBT74TURIF /IR LTHER
LOBEEERTIESNS, M - M. b L.
M- Mk~ by s ABOMERRZH#T S &
Eibhb, — 5T, NPOAERERE LT, HEXS
A RZBT 5 LTP HEEAMHRE S TE Y, Mast
28135 NPT T 7—Yihthd, ¥+ 7 2k
BIUHTHEIEPRBEINTVE, ThdbDl
6. NP DMl o EORICHTWEINL00EH L H
K52 Lid. NPOBELEHE TS ETEETH L L
ZZ2bhb, SHKEL L. <7 R iEEDREEDEN
BEMBEHNFBREFVELTHWLATY S
Neuro2a fi¥3 % B> C NP O3 BRI oW TR L
720 BB EMZMILIZ NP-GFP fusion cDNA %
BALAEZ A, HlRG - 87 - BRERICEKRICE
L7z, Thif. NP OWBREERICIE. BEokwI E
ERLTWS ., BBEFENICSBEENELSL
EERRBRL TS, B%. TWERIIIERTE
(constitutive pathway) & # it} (regulated pathway)
DH SN TV 5%, Neuro2a BHAR % MV T, NP 4
WHOBBIZOWTHERLEZ A, NPT, fIRERLE
CHRORBEEZRTOIOD, 7oz fmshs,
constitutive like pathway % 78 L7z A5 080112
B 17 5 regulated pathway X, 5@ ¥ ¥ X 7 B H
secretory granule ICRE SN Z LB H Flch b L ¥
AONTwEN, NEGMEHE B L-I 22— ¥
M, BESEY ., SWERIBIL T, 2ozt
5, NP OFDO N ARSI, NPORELRGT
AT EILL 5T NP OFBIZES LT3 fddoR
BREhi, $o, SAEEAEMRIZBY TR D
BEHNPRERE LIE2h, 7V ¥ 3V BEIHE
15380 T, KH#BO—2—a I by s
VB IN, ThonZ EHhs, NP, AEHEE
EFEL T sh, fREEOMBIELCERT2
T EHRBEE R,
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Mechanism of neuroprotective effects of
immunophilin ligands against cell death

°Ken-ichi TANAKA, Naoko FUJITA, Masato
ASANUMA, Norio OGAWA

Department of Neuroscience, Okayama University
Medical School

We examined the effects of FK506 and its non-immun-
osuppressive derivative, GPI1046, on H,O,-induced
cell death in four various cell lines such as NG108-15,
C6, Neuro 2A and SH-SYSY cells. Pretreatment with
FK506 and GPI1046 significantly prevented the reduc-
tion of cell viability induced by H,0,. The protective
effects of GPI1046 are equipotent with those of FK506
and may be mediated by increased intracellular con-
centrations of glutathione (GSH). Moreover, FK506
and GPI1046 might also have anti-apoptosis effects,
since H,0, caused apoptotic cell death in the case of
several cell lines. Thus, non-immunosuppressive
immunophilin ligands such as GPI1046 might be
potential drugs for neurodegenerative diseases, particu-
larly since they do not have serious side effects such as
immune deficiency.
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E2F1 &HIRBICL D=1 —-O> 7K b—
> A HBRIB OB

WA K—, BN FEB R LT AW BKE
e
K - EADF - #agdle

E2F1 i&. MR O GU/S BT CEE 2 %8 % /-
LTCWABERTFTHD, HREL-a - IZEN
TOHEFIBEFERBEL TWANFOAERN 2 ERIX
AHTH B, T2 xEEY VMR P19 Wk
Za—UVIZE2F1 2R RT AL 7RIV 2%2F
HI D E2BICHE L. S0l Vs vl
NT2 645k Lzza—0y (NT2 =a—ur) BX
e M FREMAL Saos-2 MIBLIC E2F1 %38 A Lis#5
BYAZEICEY, 2OT7RF— ¥ A FEEE W
L7 E2F1 2%B4 575/ 94 VANRY ¥ — % i
EEHLEHMEOMBTISRHBIIT RN~V 22D
L7ze COB, MIZPEER Y AN—¥ 3T
B L. WThoMBRICBW T BE2F1 2 ER L7
BV 2B TRIEGE L 2> Tz, H ZAN—E3
KEME=2—0 D7 K=Y ZOBIZIZAPP O
AN—E 3L WA MBS 5 L oBEFd 5,
FZITHRANR—E3 LY UIBT S5 APP BRI R
MaRPAETREL-EZA, BHEREL TS NT2
Za—a il TRERREOMBESARWE IR,
P EOKESS E2F1 # NT2 =2 — 0 ¥ CHRREET
BEHAN—E3ERILE APP DY E - 727 R
P—VRAEFIERITIEPHLHE o7, EHIC
E2F1 # =2 —v % Saos-2 M CTHBIRB 45 &,
E2F1 AP SRICHM BB S h b B S5 h, &
ORI B PML itk THb X iz, PML i3,
FBMEEALROBERNEETO I 2L LTRES N,
%A T PML Nuclear Body & &4} S 7 E4k
ICBEEL. PML #38HWEHT 2 LML > T 7 H
PV RAEFETHIEFHONTWS, ZhboH
B4 5 E2F1 BN TH RO PML BB S 4 %
BHTAHIEEZ2—O Yy TOTRFN Y AHENE
EBEEF o TV A MERENRB SIS,

349

2P-15

v ) ABRERROMERRICH TS SEKT D
5%

AR BAVRLBE LR RLCH ER, B
%l

URBROK # 8 VERE 7o R 4 0 AR A RERFY, PR KRR
R RO SRR AL

SEK1 (MKK4/INKK1) it. SAPK/INK % iR
L MAP ¥ F—E*+—ETHY. SAPK/INK 55T
M@ Thr-Pro-Tyr BBFIF DA VA=Y (Thr) &F1 ¥
v (Tyr) %% VBIETHZ ETHALRATW S,
Drosophila IZ 1) 5 i 5 £ B F & & (dorsal
closure) #AM TiX, Hep — Bsk — Djun ~D#H X —
FAEBEETLIEFRBENRTVE, ZOHATF—F
IIIHAIFIZ BT 5 SEK — SAPK/INK — ¢c-Jun ~D ¥
TFENWHRr—FIZHLTHIEFAON TS, &
DT ik, SEK1 FMAFOREARICERELRAL R
2L Ttk 2Rl T 5%, £/, SEK1 / v 7
T eI AR BTOFEREPL.SEKL /) v 2 7
7 by AREBOBEALICL DEEE105~125H
HCEREELDILIHLNE RS> TS, DI E
26 SEK1 BfEFIREFICH L TEELB X 2oL
EZHN50, RHERICHITS SEK1 & 20w
T F ARG AN E .

ABRCIE. 7 AMBAEBIIBIT S SEK1 O
ER~ORBERL, BiiziTol, =7 2MBE 1
HEHDSEK1 /v 2 7o b RA&Fk—N< L
T, WHRRCBTAHELBE L &R, BAll~
Y RIZHRT, FHSEIT > ETH. BRI
B EFOBEBRRLOA, TOZEXY, w7 A
AW BT A RAEEHRIC BT SEK] BEEL@ X %
FHOZLFRBE IR, XIZ, BE 11 B Ho SEK1
T MR AEHAERT T APLWMY ML=
R =2 — 0 % NGF FE T THZEL. NGF B
EBRDEFEROUBZ T o770 TSR, SEKL / v 7
ToMIYREDERL-Z2—0 YN, FER
DIIADLDE Y BVWEFRERT I ENG0o
o TOZELY, ZXMEM 2 —T X IZBVT,
NGF B#FIC X 2 a2 SEK1 & L Tw5b Z &
ﬁ:["kﬁénflo
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The relationship between the inhibitor of
apoptosis protein NAIP and cell cycle ele-
ments in a rat focal ischemia model.

°Hitoshi OSUGA', Raouf FETNI?, Sachiko OSUGAS?,
Antoine HAKIM M3, David PARK $?, Joh-E IKEDA'
'Department of Molecular Neuroscience, The Institute
of Medical Sciences, Tokai University, 2NeuroGenes,
International Cooperative Research Project, Japan
Science and Technology Corporation, *Neuroscience
Research Institute, University of Ottawa, Ottawa,
Ontario, Canada

Apoptosis is believed to be a major pathway of cell
death in terminally differentiated neurons in many
neuropathological conditions. NAIP (neuronal apopto-
sis inhibitory protein) is a member of a family of
intrinsic cellular suppressors of apoptosis (IAPs)
which have well conserved antiapoptotic domains
called BIR. Overexpression of NAIP has been shown
to suppress apoptosis in response to various apoptotic
inducers. Recently, another member of the IAP family,
survivin, has been shown to have a strong association
with the cellular spindle checkpoint in cultured cells.
There are several reports suggesting that neurons can
possibly re-enter the cell cycle after ischemia. Previ-
ously we have characterized the appearance of apop-
totic cells and upregulation of NAIP in the rat transient
MCA and CCA occlusion model. The purpose of this
study is to define the relationships between NAIP
expression levels, TUNEL positive cells and cell cycle
elements in a rat transient focal ischemia model. We
also tested the protective effect of CDK (cyclin depen-
dent kinase) inhibitor on the subsequent development
of cerebral infarction. In this serial experiments, re-
entrance into the cell cycle by affected cortical neurons
after ischemia was demonstrated in terms of cyclin D1,
pRB and E2F expression. The localization of NAIP
positive cells was well correlated with cyclin D1 and
TUNEL positive cells. Pre-treatment of CDK inhibitor
suppressed the upregulation of cell cycle related ele-
ments and reduced the size of infarction by 40%.
These results suggest that cell cycle related elements,
which presumed to have a cell death signal in neurons
were upregulated after ischemic insult. Together with
previous results, our data suggest that NAIP seems to
be related to the cell cycle and might be one of the
endogenous cell cycle associated protein in terminally
differentiated neurons.
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=H V)L MEREKIC & 3/ REFER R
FEICH 13 VDUPY BIEFORRER

FMER W A, R ER
TiEAY BEGRH EWRPER AT
R

7z Hid. ®H %X /- Differential Display #:% v
T, Bh Y7 LA MEREC X 5/ BENARECS
W, BEAROEMT 2BETORFEETo 4 £O
HR. RBROMMT S 6 2OBM. 3 2DOKRADY
U— v %El. BAOREF TS, Glutathione S
transferase, Vitamin D3 up-regulated protein 1
(VDUP1),hemeoxgenase, p21(neuron specific golgi
protein), LMO-4(LIM only protein) % £iZ2WT, / —
Fr7oy PERIDVRELAOHRBEERET-
2o OW. VDUPL ix, bo & bHELEBOWME
TR L7z U 2 U 7o /MBI AR IZ 331 5 VDUPL @
mRNA 23k, FEFICEVKRBIZIS S5, FiEro8R
AV A MEZRETLE, 2EBEEEE—7 L
T BESPOFEICRABSHML, COEFICE
WERTOE LS b, VDUPLIE, cjun 2 EEEA
T, MIRFEDOH X r— FOo LEHEFIEH T EE L
H5hd, 72, VDUPL id. REEF /NSRRI K A
HYTAGHETT MEEEZEITARIIBNTH 3
HE O R 572, VDUPL i, Thioredoxin (TRX)
LEAEL, ZoBE2RICHETLS Y7L LTR
W &7z, TRX X, INK/SAPK. p38 #*5 c-Jun DY
VEBALIKES I A — FO LIS E Y 5 Apoptosis
signal regulating kinase 1(ASK-1) O % #fl5 5 =
EFHSNT WA, VDUPL k. BA Y 7 A, MiERE

A X BARENMBEEICB VT, TRX DFEEEHA.

ASK-1 # XA — FoiEEsRETHEZEL0N, 2O
B A — FAVNR BRI TE (- B 53 5 W stk AR
Ihiz,
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NO I & 2 H#Z MR- &1 5 BDNF O#
RISELEREIC 3 ) 8L Bel-2 AEES L T
%,

Al RE A RE AR B
KIRA %% F BB AT

BDNF iz 2 — 0 Y DEFHFICB RERFELT
MHNTWw%, BDNFEHODDOUOMEE LTHK2
X, BDNF i NO HiED =2 —u V% & L A{EE
THIERHLIEEH LA LI, SE,. @ BDNF
KEd=ma—urRoREDHRICB T 2HANY 7+
MEZERBIZOW T, S HICHMICKRE L, 208
B, BDNFiZ& o THEIE#E SRS NO I X 5400
BRT7TRIN—TRATHAIENHLLE o2 T/,
C ORIRFES & U BDNF < & BRH#EXNF 12 p38MAPK
DEIRWHEN TH 5 SB202190. SB203580. & L
ERKDHERTH D U01261C L o THR S hiZ & h
% p38SMAPK. ERK #" M43 5 Z L AR S hiz, ¥
72, p38MAPK. ERK i3, Z OO BREIZHBWT
FEHAEShZ L LWL E Lol S5, OB,
Bel-2 DHELRY VY BALEBR LY ZOBa20Y) ¥
B{ti3 ERK.p38MAPK OFIEHNI & » THE X iz,
N HDEERE, B2 oY) Y EBLYHIMIE ST 5
ZEERBMIRBLTWS, Bel2 DY Y BILFES Lo
FHOLPIZTHHMTERK & Bal2 88T o0 LS
PEHR/IEZAH, ERK & Bel-2 i3E&T22 L %W
LT L7z P EOK R NO IC & 5458 13 MAPK
77 3IV—=IZXBBcl20 ) Y BILREOHMIC L » T
FIERIEATEBI ZDHN R — FOBDNFIZL 5%
HALAD, ZORERELTVBIERZTELTWS,
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Na*-Ca*'exchanger # 7 2 1 7D3:&E &8
Bl A RACL2HREM

ity EER, A FE
ALHEE R R B 220 FoR A M R BB

F v + LEMEEHE (SCG) 34t 14 BE Y+
AR L. ABDBEILTF TR LT 5, o
THEZL1BHDZ v } SCG D4AFEIX NGF KT 5
BB L S EEREIAER I HBOI Y L
FEAREHMBE TR Sk v, ZRIZEE N LE Ca®
FXFVOBEEFLTHE2OTHDL, ZORE
B TUBEBMNARS Nat F v 2 VO BRIEHA veratridine 12
& 5 MREFHORE L Na*-Ca>exchanger G % A~
720 COEPYIL TDIV % 21DIV ® SCG MU % &k
3555, 1DIV Tik SCG MBIz = 5% v, 1IDIV
D SCG THBEENKIF Na* F ¥ ZANVITTTIIREL,
FBEIT veratridine L2 X 5 T Na* DHAREZ 5,
Veratridine L3I X - T Ca? b W ICH AT 545, 35
B Lo Z OFFiHEIZIE Nat-Ca?exchanger {6t 2%
FE LR 2 R/T 2 D o 72, Na-CaZ*exchanger
WL IDIV TR Shudevas, 7DIV CIEBEE I m
TAHIEFELBIN YT AERBFICEI Vb7
& 52 RT-PCR #IZ & b Na*-Ca”exchanger #{x T
75471 E2XTIDIV CRABICEFORBEFRNT
BOIHL, 754 73DORBLANVITEL., B
WHKE Lz ol, EHICHIBEOEREICEL T3,
DIV TIX7 R F— Y AHE T B Z & % . bis-benzimide
Yefs, TUNEL R B 7B X P L2225, Z-VAD
R Ac-DEVD-CHOZ: E D h AN — ¥IHER 3K R AL
EWHIL2-b 00, MREEHH L 22 o7, —H.
2IDIV TR A7 O =Y ADHEHEI 577, MUINF ¥
A A X BRIESE S MM O REB B R U Rk
FLIAAYHRACEKFELTWBLE VR B,
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BHRETT Ty FOBES JURHIZIC
RT3 —BLSHERE (NOS) DEEM
FEAR

UM MEE,NRHE B R G FE —8,
ik, iy
BETH VR ERFIAEL R

7 v MCE (CS, &4HI8) & RE~OBLH B (US, Ik
ZHHE) MAE DY S Paviov OB LMY
(fear conditioning) %17\, £O#EED 6 G [CA1 ®
str. oriens ( Ori ), pyramidal cell layer ( Pyr), str.
radiatum ( Rad ); ¥4k [l > suprapyramidal blade ( Sup
), granule cell layer ( Grl), infrapyramidal blade ( Inf))
LR D 3 W [ Cen (central nucl.), Lar (lateral
nucl.), Blt (basolateral nucl.)] DB EIEAE FFRL
2. By MR CSoAaES L. BELALAR
(0.98-3.07 pg) @ poly(A)+ mRNA %M LT, NOS
@ isoforms (nNOS, neuronal NOS; eNOS, endothelial
NOS) ® mRNA % BEIZf% L7: €& RT-PCR % JHw
T#ll % L 7z (Wang et al,, Dev Brain Res 111: 65-75,
1998). MR E BT 5 &, £HFITROES 6 BD
nNOS & eNOS ® mRNA EEIZZEH 57, nNOS &
Pyr & Grl ICRBEICR SN, eNOS X458 & b HE
BEOoRELZRLE. TR LEWED Cen & BIt
® nNOS mRNA BB & AT I L ) 2h2hat
BD59BLT 41 % BAL72H, Lat TREDEN >
72. eNOS mRNA O 2 h & k% N o fisi i
TRYBEDEIEI -, BUBEERAR (1.23-
3.07 pg) % & # Laemmli DRFREBIZHEDS L, SDS-
polyacrylamide microslab gel ¥ CTHEEHE % k@78 L
T, FEBWLBN 2o, RRBEBRTHEET
12 eNOS BAEHDP S CRBL, BIC Rad KZRICR
wiltah724%, nNOS BEHEORERIIS 2 QKRR
TELVWENREON o 2. BB IR TR T
13 eNOS ORBLIZ A7, nNOS FHEBEICRIAL, &
MBEROEIRELEr 2. ERORELEET S
L, UELoERPOHBEOZHMRMEBICET 2K
BB, Pyr OHEAMIKICRET S eNOS KT
% NO "Ml B #4171 messenger & LTEHELBE %
L, KBic X 5 EBRIEICK T 5 contextual fear
conditioning IZi¥ nNOS XM 52§, RHRBICICBY
AFHIT & 5 cued fear conditioning “Cid nNOS 245§
5 NO R4 L, #MEM messenger £ LT NO PER
Z@WEELTWALERDbRA.
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Tva I BRFEENSRERORER

el JFRI, ILE EEY Bk ERTFL KE IEA,
M BEVRE ®JELPE B KT EE, Wl
F ER

Tk - & EEbE EERRKE K - B4
B

TNy I VBIRESHSEEYHEE L TREL TS
D, BBEICKENICEETH S, V7 I VBRI
BEOBREEWEE LTBET L2012, g 7
V7RI, IV IVBY TSI Volh - ABE
UREZRZMEZTVE, Tbb, ZV7IVBOH
LR - SRREZDT 7+ M EER L S TN Nar
BEROBERTH D, B4k, Cho—EOT VY
IVBEERNEAT S ORGBBETHABRRE
CHEAELTEBY, RHCBI D AT b= EROWE
FRELTBELTWAZIEEZRLTEL, 50, &4
BERE T KEO a MBI VY I VEBOBROBR -
SREEEZDOY T FIVEERT LTI Nat KR OH
EREBLTVBEIEEZRWZE L, BT, 7V 3
YEBROBOBHRICOWTHRRS, K¥tEIr vy I~
/e85 (peripheral glutamatargic system) o8 % (2
Xy, Fuy I vBEKEICBCTOMBHEERE
ELTHEBLTWAREEZONS,
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ARBALEICEBBAEANRTFR
Neuropeptide Y Bz FREDOEIL

CRE KR, LD AL EWI RR BO RE
LRGP S Sk I

BE, RBCHDEIVELTHLFRBILELD
BERE, FRBBELEETIAREITELSED
EMEBENT 50 hbod. BRLBERS R
DEZEBPHMLNTVS, *Y AT, 8H5T5L.
BREWBREOMAZEOREMEAER L E LI, £
E iS5 50.0ug/100g body weight Tik, AR
M35 EFRESNRTD, —F, PEEICIIEY
DHERTF FREHK - FEZHHL T3, ok
V> orexigenic %21 % b neuropeptide Y (NPY) O
WEBARS TIR, BETHESRT LI ErHoNT
VWb, 2T FIRER ARV E AR NPY A Ic M =,
NPY BRFRIALV ANV EELTHEE - ERoEZHA
HLTWR2eHLMITHHNT, FRERVE S
EHRRRER G~ 9 AOPRBERONPY #EZTR
RBEeR7T. 8 HASERCD1l vy 20—
tritodothyronine (T,)50.0pg/100g body weight &4 5-L
oo 2y ru— BT, AENARAKEIBIE7
HRBEEARSRSES L7, MBIChoEZREL L.
0.025% methimazole & 0.05% propylthiouracil % B
BARICED B ARET DL BESKRTH W
L., WA 2R Lz, R ICH L, XY oW
- AT a b a- VIZ# L Tln situ
hybridization (ISH) % 17 o 7z, T, & 52 X . NPY
mMRNA QA iE AP REARS 3 Y Fa- v X
DENERMULEN, BEOPRO—DOTHHLHKTEH
DF KRBT, NPY mRNA 28D L7z, PLEikis
methimazole {2V Tid, H IR NPY mRNA 343
MEEAERS I PO -V ADEFNERBET
B o7z, FLHRRE propylthiouracil IZHB W Tid, BIR
#NPY mRNA i3 AEBMRIEAE G 2 bo-_p<y 2
DENCHLTHEML Lol tdh s, FIRERS
VEVIZBIRENPY HEICBVTHASFRFINVE VO
NPY Bz FRALAICHBH L. BEATRTLLTE
LT EHRB Sz,
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Leptin iC& 3 NPY @{zF7OE—2—D
AR O REAT

K B, E BB BN ER
PFrBRFESEREHE

Neuropeptide Y (NPY) iz &8 2 AH T 2HFO—>o &
LCEELRMEX %L TEY, invivo DEFFE, S, NPY
BIETORBI Leptin I X DI S h B Z & 3 S
NTwb. 7 5id Leptin {2 & § NPY #faF 70 E—
F—HREDIHIICHEABDEINRTLDO0E2WET S
b, BMEMBIZLZEBEREZHVTW 5, Mouse
neuroblastoma H 3k N18TG2 #if2iZ NPY 7T E— ¥ —
FERICEONTY 727 —EBL Ry —BETEEA
L Leptin THI LAz 25, FHIZKLTNPY 71
¥ —2ERIL SNz, F72. Forskolin, KClIZ&
YA E RIS 5 &, NPY 70E— % —i3iElibsh
B, Leptin & FFHCHI BT 5 L MK 2GR
B BNz, 2D Z L Leptinic & 5 i ¥ 1L i Forskolin,
KCLICEBHEHALD A A = XA L ZHOBEICL B2
LR EWRT 5o Leptin LET 5 —iH A AL Lk
Ty BB EERHoTRBY, ZOV T FVE
L D STAT3 HiEtEfb Eh 5, STAT3 i3 IL-6 % iX
LdOETAEYAL bAL VDY T I NEIRZHIEERT
Thbh. ) B X 0 iERIL SR STAT3 S FHD
BEFORBREZHEHAT A LD TWVRE DT,
NPY 70 E— % —{Zb FEOBELETWE Z &8
FHRENDH, ZRICOVTRBERSTTH L,
372 O RIE, invivo TO NPY Bz T OEE) &
DIRERERLTED , Leptin 12 £ 5 NPY HIZTFHHH
PR EL 200 AN XA FHILTFREA
%o HAKW T Leptin % NPY #{xF % ¥l 3 2 B4%11X
Leptin #/BC X 2EBENEAS. 55 IIHEEEIC
X HEBERRER D, RZICHS P ICIR TRV #A
HEOBIFEIZL Y. Leptin ® X 5 = X A DFEMAH S
PGB EHFL TS,
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Ty MER—1—FXL KT 4 XALs—+F
(SOD) DOhEsic & 5F1E

CHE FLEIL B, R, EH AERT?
TKGEX - B - BE,CAKGEK - K - EERETRSG L

EHREEE LB I UZ0BERBO—DLELTO
SOD * b DEEIZOWT, BL LhAEIOMES
nTwb, $EH, 5o MREZHWT, B&EBzo SOD
isozyme(Cu,Zn-SOD & Mn-SOD) O jmE2E b % BERIE
BB IUBEREEOHm, OB L. £, R
VBB (CSF) D2 h b IzowT bRE L7z,

Wistar R8T v b, 6~ 120 BB L U CSF %
7272 B IR B L, B3R F i Frontal cortex(FC),
Striatum(ST), Hippocampus(HP), Hypothalamus(ST) &
& U cerebellum(CE) @ 5 #7258 L7z BB LU
CSF ¥ 0 SOD itk A ¥ ~ + 7 v 7#] (DMPO)
FHWI-BTAY V#]B (ESR) # T, SOD isozyme
R ZAVA ;=383 A 31 R YAN

Cu,Zn-SOD &M <¢ix. FC. HP 8 X P CE Tidm
BELRBED SN o7, STBITST HMU T
g & & ICIERET A N7z, Mn-SOD Kt
1. FCRBRE Z0MOBM TR E L DICHELE
PRI A b, I HP Tt 20 B TR KGN %R
L. 20#bZ0OHEMEMEL . —H, CSFH T,
WiEEE bR E R L. e & DT L7z. 72,
FTRTCOMREA T, Cu,Zn-SOD B & TFMn-SOD D ¥
¥ 732 M52 FHY Western blotting THIH & Au7z45, 1
Sh s 7 RBEBEONBERTZDON G2 -
72o L?L. CSF #&$ & L34, Cu,Zn-SOD Db
FThi sy 7Oy ERRIBE 722 Mn-SOD &
AR TCE DT,

Mz & 5 SOD Db Tid. kR, BHEAR T
BmL. BEFBCONFEESRT I 5EEIH S &
OEFZ V. Sl T v RO ZEA T SODisozyme
OMEIC X B EB 2 BRat L2225 Cu,Zn-SOD {EHNE
BN EL, —EORBELTCVEHDEEDbhS, —
Ji. Mn-SOD G cmk & & b ISHmz R
L. Mn-SOD Zhigic & h ER S h M0k
HBEhoOREFEOEL L THWTWSIREFS S, L
# L. CSF #H1® Cu,Zn-SOD ¥ & UF Mn-SOD #iGEtE o
EEXA LR, CuZn-SOD B X UF Mn-SOD & %
YRIDONY FORBEDT I THo72Z b,
CSF 1 ® Cu,Zn-SOD $ X " Mn-SOD #iE o KEH 5
BRREOTHBLEICL b0 ERbhad,
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E-ItEAEEE IR MPTP B5(C &39IV
a3 UBEBROTE - FFRBA °C-MRS
& BME -

o4k M| HE BL AW B AE OERLE
H B E% HE2 ER &2 i e il
EfY EmE #w=t

VRIMI A 22 2 SR ARR S0, P AR M B 2 IR S BT 225,
SENLRE M - A vy — R BEAVEL, ¢ (BR)
ERAfE - SATLARREY Y —

4k, EBRKNPC-MRS HQT) 2 HWT, A&
BCCIRVENLT FoEE S L2&IC, BHND
3C-signal % multivoxel CillE$ % J5#: (Multislice 'H-
13C correlation HSQC spectroscopy) % % L T & 7z,
4., =2 4 ¥V (Macaca fascicularis, 5 kg, #) 2
Bt (200 ) IS IBBIR & Y MPTP (0.5 mg/kg) % #
B L. 20O%EHEN (3,8,15,45 B ) 1o, MRAS (
% 1.7x 2 x 3 cm) 2 voxels ® *C-signal % FIZH]E
L7=o BT (ketamine : xylazine = 3:1) T. —fil®
MRIERIR X b [1-°Cl- 7 F 73 %, bolus (0.28 g/kg)
WEi, WERIMS 3 BN (0.72 g/kg) ib/- D %
5 L7, 0l Y"C-MRS €% 5 TR TITo 720 i
HoONKESHRK X D EEMICIMEZIRRL, b7 F
D BC B (C-F.E.) % 778 'H-NMR 2 Tl &
L7 PC-FE X PC- 7 F BB ERBEERZ Q5 75)
1312 60%IE L, ZDH 1207 FTHLMEERLTY
726 SOZEDD, PC-MRS ICX VBT IVY I VB
4o signal DEFEEALE (RBEELT)MEL. £
OEEHEROBIEIZLD, TV IV BRAREE
(Vglu) 0B AT EETH B Z L PR S hze MPTP #
5#iic 2 B "C-MRS M2 fTo7 L 25, LIER
2 voxels @ Vglu 1% L\ iliA 7R L 72 MPTP 5124
3 B & % 7z Parkinsonism DHERIZZB O bz do /2
5, MPTP#5-# 3. 15 H. 45 HHHTAK® Vgh
HELLET LT 7220 MPTP X F—/83 R
BHETHY, BERSABOERTAE LS LML
hTHY. F72, Vglu i3 neuron & TCA ol BRAUHH
ERLTWAIEDPLH, FHOERERE, F—13
VB OB T v BRSSO neuron X
HFERPETFTLLZZLERLTWEbDEE DR,
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BC-NMR X~ bOXJE—-ICL 3B
BOVE MR YL O — XCHBVEEDARAR
—[1-*C]-glucose 5 & ZRITE -

SRR BETL KRB B, &R AF BA
R OED EEH ESEE %52

ENLRER - Wi v 8 — 2RIk R A AR R T,
) HE OEARE - VAFARREY -

< H# > PC-NMR spectroscopy (*C-MRS) % i v> 72 }ii
RFEHIZ L Y  BRTHO 7 FoE- 73 BRAgee
ZERMPOBRBEMICEHT S Z EDBWHE £oTW
BH. HEROBC-MRSIZL B RO Z NV a— {43
EHlEEI, BC BBV 2 — X BRI BIRNICEA
THLENFD Y, WECERSHICIRELEI S -
72o Bill. 43P Ly BC-MRS HEEM (B
HSQC &) #H%EL. REFAMEPCE#R I/ VI —2
PCGl) BEIZEBZINF R LAV TORAZ LY 3
B (Glu), 7 V% 3 ¥ (Gln) RBOEHEICKIT L 72,
4B, PC-Glc 0&O#HFI2L b v FRKN TCA Il B 4%
B (Vica), BN 7 L o — 2R HHE (CMRgle) %
FHL -0 THET 5,

<HREFESHRIT, RECHET B> T4+ —A4F
AVEY FPEEECTEZ20BERI T4 754
B3 8. K248 © WEICIE @) HEs
20T A% ¥ F & v, [1-°C)-Gle ## 0.75 g/kg % &
D854, WMEEREICREL7-% 48ml 7213 64mi
DBRIR L EEFNIZBC-MRS ES % EHIL 72 20
f, Mg, I 2 )V T — 2 0 BC-fractional enrichment
(FE) 4o VBELBHBNICHE L,
<HERSMHPZNVI—XDBCFE X7V a— 2#5
% 60-180 F 2B VT, FIT—ETH o7, [4-"*C}-Glu
7N — ZABe5-45 30 4 & 0 B S v, BhT
[3-*C}-Glu. [4-*C]-Gln S8R S L7z, ¥ BN
HEFVEROCIMHBZ VI - XD 3C-FE. # AL
TRELZEZ A, Vica=0.36 = 0.16umol/g/min.
CMRgle=0.22umol/g/min & % ¥ . B EIRIZ E DS
CEENTWAZEE2EETAE, IRTTIHES
NI-PETHICX BHEITEWEEZ L Shiz,
<H@>"C /NI AR5 X 5 PC-MRS KA
ThNIA—R -7 N5 3 yBRENNL.HLWIEEEK
BACHRER L & 2R E 2 bz, RBOES
AL WRETH Y., 5%, KEEOFNRLHREL L
DB ER OFHEITLE L RSO FB. SRR E
BEORRECEY RN E 2 &, BRIENIE S
ns,
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Apolipoprotein A-1 I &% AL X7 A— Ui
HICEAT 37X hOY 1 MABRARIS

G T RE T BN W
AWK - K- —H1L

7 X Ma¥ A MEHS apoE % 5 L. cholesterol-rich
% HDL ZMURAMIAER T 5 —F. Skt apoAl 2K
J& LT, cholesterol-poor % HDL b KT 5. ABF%E
TIX ApoA-IICk 27 A buy 4 o HDL H4icEb
HHBHNIV AT U - VOB ERFLZ. 59 b7
A bOYA ML, apoA-TZPERIBISAEE 120 4 DARE
WCER THOIVATU—VERERELZ. LaLlik
o, ZOERSMEESRS 30 4H1Cik. T ER
THR SN TSIV A7 00—V OMBE~BITI—
BEICRES R, FFLEREAZIVAF
O — )V ® apoA-I 2 X 5 MKEAHE M b apoA-T TEAI# 1
BER DI IR 4 IR SR, MIlRECBIT LAV R
FU—VIZELISHBEICEGEL., 2D apoAl KL D
MBS IR L Z ERRB I —h, R
BB 5 caveolinl 2L 27 u— VOMBEARE
& B L T apoA-I E A # 60-90 5 C—@ Iz LR L
7o, 72 apoA- T I VAIIE BT L-a L X T
0 — )bk, A EGE G 5HTIC & D phosphatidylcholine
%> sphingomyelin & & I 1.10 ~ 1.15 g/ml 25
fi L. caveolin 1 % cyclophilin A & = OB 4 i<
colocalize 5 Z &4sbdr oz, LaL., MKEICE
% cyclophilin A 734 1% caveolin 1 @ X 9 2 apoA-I 1§
HICEBa VA7 a— VamE L & E8) LB k%R
DB eh ol cyclophilin A EHFRERNICEAETS
cyclosporin A (Cs-A) £, apoA-112 & 2 MBER~D
JVAFu—ORE, ER IZBJ53VATFO—N
BEROER, ALV 2FUu—LOfMBEANORBE, X5
iZ caveolin 1 DRILE DB L L apoA-Tick 5L
AFO—VIEMICECEL I Tho S S HH L
2. TNHOFERP S, TAPOYA FTid apoA-I D
ERIIZE D EROI VX FO0— N IERTOIRE-
EHHBESH T ZALTEX SO, S cHiEds
HDL IZHEAAT N B Z AR shiz. oMk
PIE3% 1 caveolin 1 & cyclophilin A i BBERIICKTE L
PG Z LR Eh.
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acidic FGF IC& W MLFEBEh /=5y b7
AhAYAS b= GA1 DIV XFO-)

BHICBA T 5 apolipoprotein A-| RSN ZE
1t

ik NH, HE - Bl B
BHK - E -4t

7 A P ¥4 ki apolipoprotein E (apoE) % B4 -
WL, Moy YREEELDICAVATFE—VER
MTaZ itk MBEACHDL 2BET 5. 7=
ARAE apoA T ISR LTIV AF = L EROEN
HDL %475, RERTEL T, KMEB7 X b o
Y4 b= GA-1DaLATFu-VRBFLZ T TR
FaH A b ERBRE T 5 & FRIC, aFGF CMEHE
FHIEILEY, 2V AF - VIEHIZET 5 apoA-l
Rt Eo &5 83 A5 2R/

(&) 7y b TAPaH AL =< GA-1 BEUTy
MEREBL D SEELL 7 A O A MIPH 2V AT
JVIAF NVEA LDL (25mg/mL) & PH] 2 ) v % 24
BEAFLTIVRFO—LEaY ) VIBE b ER
L7zt FERBPICE b apoA 1 23N L CHIKA 5D
AVAFO—NE) YREOBBERBNICBEL
2o BEOSHIE, Mlad L OFHh > O HRIBE
CTHiIlEE., BB o~ MO LRgTEERIEL
TiTo7,

EBRBIUEE 72X 0Y A =< GA-11ET R
oA b EHN apoE DEAFRBDTEL, AL R 7
U— VBV, —F, SRk apoA-T icxt L TE W
FIs¥E% /R ¥, aFGF B S h/: GA-1 itV x5u—
VA BHH 20%. £ 7- phosphatidylcholine & B 4% %
25% WM L7z LLEPES, 2 VAFO— VI
DWW TREELZEMFED S e o7 GA- 11X T v
PRV S PERRRY, aFGFRAREIZL 5T
apoE mRNA OB B L USRIl Zooni
Poltl b FEORREE L LNz, —F., Skhk
apoA-1 {24 3 5 Bk #% I & T L. apoA-I-mediated
cholesterol release XF L WALz Ty FT A+
F 4+ apoA-l S AEWZ &35, aFGF T
E172 GA-1 43 apoA-1 FUBHEICBI L THERICE T
72l PRIz, 372, aFGF TR X iz GA-1
BIDLEMIZL 231270 —-VitihictoTaL
AFO—VERBELLAMSINR, IVAFO—LE
ROFHBBORES R ENTz, —H., apoE B4
BREMAFZD OIS, WY apoE KO L R 7
- VRRZOVWTIRMMEBOFEEHEF L T
f:o
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BRI X FL XIZHB 1T B 3p-
hydroxysteroid dehydrogenase M5

EFN &V EFH EWL A WLR WLEME #
&l

BB RERFEE AN ERES, W R EHRF
HAb

AR T, BWEAMITR M LR (CES) IS IS B
ZRMAATOAL FORELFRE 0D, —2—TRAF
o4 FoRBBRRFICEBRL 2o £ 2 T
dehydroepiandrosterone sulfate(DHEAS) #%*
androstendione ICR#FT 2L TH 5 3B-
hydroxysteroid dehydrogenase(3p-HSD) @ CFS Kt
OBERIERB LT ORELHEEL KO, AL 2R
RE~OEB L TEERZNDB X CHL2MICRE L
7zo B AE BV, A b VAR CES RB%
Awle bbb, F1BEICR Y AREKBICAR &
K¥av7Z (ImA. 200msec) K7V vy F& ) 108
BIZ6 MG 27 B2HHAIK Y AR FA—EENIC
Ah, BRYavy 2 z252 7, TREL 6 7HHEL
72 (stress ). DHEAS(0.1 nmol/mouse) % i 5.
¥ 7212 3p-HSD HHEXED by a2 ¥ ¥ 2 lHERS5T 5
&, CFS BURIIARICEM S, ZhoogBERR
YU SRHRPE Smgkgip) 1T & o THEICHKH
I, ThH DRSPS DHEAS @ CFS I DR
RN Y 7= SEFEALTRIALTwE &t
RBENB, T4, PUTRF 2 3p-HSD 2 HET
52 Lz & o T. DHEA %*% androstendione ~D 1% #
RELER L, Zo8%, HXKIC DHEA 2imL 22
CEIZEDAPLARESBR I DOLEEZ LN
5. HE, M) RF VRS <Y ADOMKKW 38-HSD
EHEPHSIATY, —F, B1LABICER Y3y
7 BB L= 7 ADORA 3B-HSD Efhit. EX L
ABDERIZENTHZIHEML Tz, Bkt
HFRPVAREERBLETY X0OFhid, HEIE
FTLTWwWz, BEOKRERIY, CFSIC L 2%MIERIX
KH Tl (RO sigma, FBEBEALTWB I LS
AB X, 3B-HSD &M DZALcfE 5 BN DHEAS &
BOED, CFS RICORBICHELBEHER/LT
Wh I EPRBE SN,
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BBRMEZNI-IEBRBEET LS v MNEOD
PasERE

CNE BEMS bR RIS FE OEBS WE EAL |
O Rz miE w2 E£H #4008 AT
HEBKBE - 0 FWIREALE, LR K - & - BRARE,
MEEK - B - &1L AR AR R

D7V a—VEIUT “BBERET Va2 — VREBRRE
EIFIEN S BB EL R T 0SB, HLid.
HiRFOS Yy M7 va— N mEERsEs L, &
IFh-Fosy PRIy 02 3 Bk LAF
F3 U /BKBRBEFREI ) VIERRY o0 BD
mRNA #BPKTTHIE, JurF Y Fros4
> (PLP) ® mRNA BREINRICHELCBETS 2
LABEL, BEHoOT VI - VERICEZITY ¥
EROBENDE/LZNRE, DRM SN, KFRT
3, I VERBRICEE TSI ) CHERES v
778 (MAG) ORBE%* /7 —¥F 70y b TR,
MR (EERS) KB LR 7 Vo — v g
B QukgthE/H., TAE25gkghE/H) ORB
HELLSBEL, B0y —IiZPLP EHBLTW
2o MAG R FynFui ry 3+ —-YEHEAERLTH
JERBREEETHI L DI BEOF Y Z7UF T
EOMERHAT A LS TS, B, BFIC
HTL27VIa—VOEEH. GABA LT ¥ —%
NMDA Lt 7% —ICHB252 T, 7R =Y A %5
ERITILRESRESR TV, FYy UtV F
SOBEHIHERTR Y I NVEECEE T EEL
WETHEDOT, Hy7 Uty FARMEOBREICS
WTHBEH Lz CMP- S TABE . H 527 F—2 B-1,3
AT2 VIV a23- VT NVBEBEEED cDNA B
A7u—7 3B -7y MEECIt, SEE
ERFHT7T V- VEBRBCHR LSRR R
Pole WOF 7V FY FHRZRITZ L, 88
su< b Lk, GD2 DI E GQIb DBWADBES N,
ZORBERTNVI-VEBENFSVWEREETH -7, o
28- T VEBEBBESCN-TEFNVET 7 V43 Vi
BEZOBEUEMIFHENLOT, /—Fr Ty
MIXBINOBEBREOmMRNARE L BEEES %
BEDTH 5,
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Caspases are involved in hypoxia/
ischemia-induced death of oligodendro-
cytes.

°Mamoru SHIBATA"?, Shin HISAHARA?, Hideaki
HARA?, Takemori YAMAWAKI*, Yasuo
FUKUUCHI', Junying YUAN?, Hideyuki OKANO?,
Masayuki MIURA?

'Department of Neurology, School of Medicine, Keio
Universitysity, *Division of Neuroanatomy,
Department of Neuroscience, Osaka University
Graduate School of Medicine, *Nara Research and
Development Center, Santen Pharmaceutical Co. Ltd.,
“Division of Cerebral Circulation Research, National
Cardiovascular Center Research Institute, Department
of Cell Biology, Harvard Medical School

Caspases play a pivotal role in cell death in normal
development and pathological conditions. Oligoden-
drocytes (OLGs) are the only myelin-forming cells in
the central nervous system, and are known to be sus-
ceptible to hypoxia and ischemia. However, the precise
mechanism whereby such insults lead to OLG death
remains unknown. We established a transgenic mouse
line conditionally expressing p35, a baculovirus-
derived wide-range caspase inhibitor, in the context of
the myelin basic protein promoter (p35 Tg). After 6
hours of hypoxia, OLG primary cultures prepared
from wild-type mice (WT-OLG) exhibited a substan-
tial cell loss and robust DNA fragmentation in remain-
ing cells, which was accompanied by caspase-3
activation. OLGs derived from p35 Tg (p35 Tg-OLG)
were resistant to the hypoxic insult and, as expected,
no significant caspase-3 activation occurred after
hypoxia. This finding indicated that caspases are
important mediators of hypoxia-induced OLG death.
Western blot analysis revealed that the expression of
caspase-11 was elevated in both WT-OLG and p35 Tg-
OLG after hypoxia. OLGs prepared from caspase-11
knockout mice were less vulnerable to hypoxia and
showed only a modest increase in caspase-3 activation,
suggesting that caspase-11-dependent caspase-3 acti-
vation is concerned with hypoxia-induce OLG death.
In a focal permanent ischemia model, wild-type mice
displayed a time-dependent loss of OLGs and
increased occurrence of DNA fragmentaion in the
ischemic cortex. The expression of caspase-11 was up-
regulated, which started as little as 1 hour after
ischemia. In p35 Tg and caspase-11 knockout mice,
OLGs were significantly resistant to ischemic insult.
These findings suggest that caspases play an important
role in ischemia-induced OLG demise and that
caspase-11 is a key upstream arbiter.
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Ty FEEEHBEETIVICEIIBER
B ORE

HEF BKEA FH BE ENNE & LF
HEER
BRAFERLEBERIF

(B8] FREG % OMEAK - UK. allodynia % &0
BERFER, TOANXLABRATHLI LD OH
DLEREDZ L, BRCEBIETARETH L, B2
BIhIToy FoBREBETETS L. EA% 1
~3HFTHAICALLEFYEBEIRI LTV LB
HEBBEECFTVEERLTEL. ZOEFA TR
HEN Y BIEOBRAITHA LT, FEAEEA 0B BRI
R4 707y 7HBELTETEY, ERLER)
BEII/ 707 ) 7HBZ S AEREAES LT
WA REND L, SEK 4 E. BERBEET T
DEFBEBRMENEL, FHBEOREGIRERE
EHERITDPEPERF L [HE] 3~57 81
D Wistar ZHET v F D, F11 BHEL XV THEBS 24
L. FRBEHRES v M. 20g OEEL R I
00MBESZEIZE > THBMCBEREEL M,
sham 5 v M3, WEYROAEITo7, BEK1~7
H % C1H Z & IZHargreaves' Plantar test apparatus(Ugo
Basil, Varese, Italy) % B> C. Wi B 38 o0 Bl 5o
& % withdrawal latency DEBY I Lzo FH2E, 4
BEHA T %Y normal ¥ v b O latency (2% 5 )
BELUTRLYZ. [#R] #B5 0RO A% 4T o7 sham
7y TR, RER 1AM TEMNERBEOKTRE
D OHNRD o 72H (94-105%). HRICEHEIMA =5 v
PCRABER I BE»ORBEEBEOKT. $4bb
latency OFfHEAFRH SN (1 BH :84%,2 HH 87%).3
HHZ2SHELEDT (94%).4 HEH S 1 8BI#%ICE
sham 5 v P EIZIZF VARV CHEHELTW (96-
104%). (28] SHOEBTE. v MEIBICRET
HBEMZBE, —BEORBEORBISELL Z LY
Dol BRI BT HRMERRO MBI, ¥
BERNIC~ A 727 7ORT A EMICI3IZ—5
LTEBY, w4207y 7HMER LD ETLEER
R ERBOBRRO 1 DL o Ty ot
X‘. 6117’:0
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ZPLRICEBBAEZ2 I EEBOTAL

BSE BLFEE BRI S R BEL R
A —g
"RALKFERZREZROIRR - BB 29> by — R
Bf

EREREPEC XY I ik, HRY X 2R\ ATRIE
OBRA HHh I SR, BETIX HI. H2. H3 2514
ERLIBRESREENOOH 5, TLARBIEICX
BAMVARIZHDLARAY I VEBIELTWD I EHEL
bhbd, SEIE. APVALERYIVAKRREDHE
BIZ2O2WTHRF L. AP VAZAMLEYYZAB L
F7 v PORTE, BEBICEZORR ML RICE
D, aY P NVICHRBROL R Y I ERAEM
LTw/, EHlAKkzirbeRdiEb<f2usy{i7y
AEERHCTRN»OEBENE XY I VEZHIE
L7-&Zh, ERBPOCLRZI VEBERB LNV
HLTEBIZWHL TV EoTA MV AAERICED
AYIVIREETALELOND, FICHEBMEKR
B (wiwv) w7 A LBHERIT Y X (weiw+) 2l 4 Dk
W —IZANBEX FVAZE 2 T3 BE#ICHEE I
DL, EX¥ I VERZHN. wiwy ¥ 2 TR
LRSI VARSI LTV LT, wHws
TUATRBICERICHEML Twize A ML AR
LAY I VARRILOEAY I VAERShBERO
AFZIVEBAL. BEilRbEkO 25 3 25
THEEZON, SHIZEYOLELAY I v HE
FOBRIED R % AHEWR T Activity-stress 2 84 L
727 v MBI S 15 hyperactivity Z 8B L L TN
72 B4 I LLHIIC Activity-stress BAFIC X Y MxEBY &
A3 A (hyperactivity) L. hyperactivity FElZ i & X ¥
IVHBEROBHIBETLTCWAZEE#BELTWY
b5, §H, CRA¥IVORHBYETHILAFTI VD
RE5B T &I hyperactivity I S i, IS
PICHERICHEBERS L2 X7 3 VABERICBWT
b hyperactivity Z¥IRI Sz, T XF U U BiRE
BEORRWHEEHNTH S a-Fluoromethyl-
histamine(FMH) #£5-Ci3. hyperactivity 254 Bl Ak
BEEIDVEMUZ. UEOBRIEZ. AP LRICKS
T#HH SN2 hyperactivity # & 2 ¥ I 7 WiE R HsH0H
LTwaaikERL T 5,



2P-34

Effects of levodopa combined with dopa
decarboxylase inhibitor on dopaminergic
dysfunction in the 6-OHDA-lesioned
mouce striatum

°Naoko FUJITA, Ken-ichi TANAKA, Norio OGAWA
Department of Neuroscience, Okayama University
Medical School

Levodopa is usually administered as a mixture with
peripheral dopa decarboxylase inhibitor (DCI), benser-
azide and carbidopa. Clinically, some reports showed
no differences between both mixtures in terms of
improvement insymptoms and adverse effects, but
many showed the discrepancy of pharmacological
properties between two DCIs. In the present study, we
examined the effects of levodopa combined with DCI
on 6-OHDA-induced dopaminergic dysfunction in the
mouse striatum, to clarify the influence of levodopa
concentrations or combination ratio with levodopa and
DCI. Daily treatments of levodopa/DCI (50/12.5 mg/
kg) for 7 days enhanced lipid peroxidation induced by
auto-oxidation in the 6-OHDA-lesioned mouse stria-
tum.  Furthermore, levodopa/DCI also increased
dopamine and its turnover, and glutathione contents.
Moreover, it seemed that benserazide, but not carbi-
dopa, acted on central dopa decarboxylase.
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Propargylamine ¥&i & 2 #iZ#la D 7 K
b~ XBGEDHER

CHEF L MY KRR #E RE W
S AR ST IR A JE 8, PR R K AT 2R
v — LB AR AL EREHT AR, MR ERR <
A A BERRT, R AL AKX

(-)depernyl (selegiline) 13 B B £/ 7 3 v MILEER
(MAO-B) DRLEHITH 5 B3, &HIFE T OMBEREER B
EBENRTVWS, B4, FRAIVEROEF VTS
% MAO-B #EH L T Wikl E SH-SYSY
MM % B\, propargylamine \Z X AT K b — ¥ AfE
AzEBRE L. TOMBAEE L5512 L7, invitro
DT7THRIF-VYAERA L L THESNZEEN-
methyl(R)salsolinol (NM(R)Sal), & B # # # 6-
hydroxydopamine (6-OHDA), /S—* %+ 4 + 74
b % & H§ 5 SIN-1 % Fl\» propidium iodine, Hoechst
33342 12 & ARG VWA B ELCOMES 55
TRV AERAERF L IV FYT
permeability transition pore (PTP) {2343 5 £ & JC-1
rHwIPaY Py TEEMOBE L DREL,
Ty MFEDERELZI I FYTEHCTPIPA
@ propargylamine M EEBVER % #E) L 720 Selegiline %
& ¥ propargylamine Hi¥ 10nM & v 9 JREICB W T
LHT R M-V AEHER L. ZOEHDZHIZIE
propargylamine 22 HTdH . MAO-B BREH: &
7R = AFEROBICEHBEIRO LN d o
72 propargylamine {2 NM(R)Sal, 6-OHDA, SIN-1 \»
TRICELHMBELBEML. COERRFAOLDITHE
F oMK% propargylamine THRE L TH{ Z EHFBE
TH o7z, propargylamine BIZ XL h I Fa ¥y FUY TR
EMNOBETFTFIIE Sz & & bIT, caspase-3 DiEHAL
MHREShA, SLIZHEI P FYTIREVTD,
propargylamine X I F IV FY THEM L RFFL
PTP % % @ Rohdamine 123 ® H % 1 L %
propargylamine B3 I F I ¥ F Y TICHEET AERN S
YA CEREERL, TR RAEHERLIZT
BEYD 5,
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EbZ2-ATFIb—7IlHHB5MPPT
PREREETEI b2 F) 7HRERY

°H OEHE, b E= bF FF
KFRE () EESHEN - WEEmRR L —
7

MPTP XBHCBRE /) 7 I VBILEEICL- T
MPP*iZE#H s h, ZoHFEHRBFBEF I by ¥
AR—=F =24 L TFNI AR ERYICH
DAEhs, WYATH/A-MPP*EI+arFYTE
FIEEROBERIZHETAZEICE DA NVF—E
EROBEZEREL. ARERL5IERBCTEELZS
nTWwas, TEEMEMERTIE. MPP ORI
X DR ATP & DK T 3 O°I NADH B o mAsa2
o, Bl awF oW ibi it - Bk
THERMNYAOWRIBEEINS, 22 TSHSYSY &
F2a—-O75A—<ZHMPPCHERSNLE
BOMBEECELZ T TOI bary FY 7HREEIC
DWTRE Lz,

10% 4 J54F & % & A 72 DMEM C##% L 7> SH-
SYSYkroa—0T7 35X b—< ZEIEN2EAH
DMEM (IS L [ ICH 4 BEO MPP ML
720 —ERFEARME ., MBRAHEE MTT Btk 3
kv B 7GR TTIEY X Alamar blue X% & 4
BEICHELY:. 23 b2 FY 7PHBEEMNIZIC-
OHFEEBECHEL., 7H b~ AOBENFM
i3 Hoechst 33258 Heft 12 X 2 BEWT H 1k % SORBARSE I
& P) ﬁg Lf:o

MPP * 24 BB HE D =2 — 075 R }—<H{AT
I, FOBREEFN (0.1-2.5mM) I MTT & chEE
UNIZ Alamar blue HEDOBA I RBH LN, 25mM T2
YEra—-VO# 0% Thot, TORBEBMIZEWT
FIC-1 BRI EEMZZD N ol BIZ
MPP* 48 R LE % Cik. 2 OBEERENIC MTT 8
JCRENE UM Alamar blue 86D BWA 5520 H1.2.5mM
MPP*Ta > bO—NWDH 5% TH o7z, T2 ONH
RHETIE. 1 mM B EOBECIC-1 #XkoRIIEE
Db, BOBMA BRI,

PLEoORERIL, COZ2—u7 IR MBI
LZMPP ' EFRMEBERELLT, I TavFUTR
EERTHEROBETFTETICFICTIEHEVTRIAI b
AYFYTRHEORSBIZE AT R = ADOFE)
/:J:‘.W&céhf:o
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HBERLERHICEIZaB 7V X2V
DY EML

e AR W OE FE At BT AL
¥
FARLCHBES 20 = - R BB 7R £ b5

M- gD aB 7V AZ Y Vi ADOR P LRI
BELTHFHRO=ZIPOEY YBHE (Ser-19, Ser-45,
Ser-59) 2% ¥ Btk S 4. Ser-45 13 p44/42 MAP ¥ 5 —
¥, Ser-59 i MAPKAP ¥+ —E 22X ->TY 81k
ENBHZTEEHSPILTERL(A2) Ty MO - B
BHOaB7 YV AZ ) YIIBPLEMA FL AL -TY
VLB RES ALV FOLEBMNERIAITTH S,
4, oBZURZ ) DY YBALOEHR TSP
5720, BB T v P THEGHE 2 OREBER2IRE (B
A, BYKDH2VIZRBREICL2BAER ICHho
EEZ, aB 7Y AZ N VO YBIEREBRED L H I
FALT 2 H @I L7z (HE) 2hZhofiraik
O I A (SOL) & &M (EDL) % H ISR
L, M2 TS E & ABESEICST. B
YA TMREZSLBEHERTHERL. ThZh
%#SDS-PAGE % 5 WIXIEF#= F ot o— A EIZH
BEL, EAHoe) VEBRED) YBILZERT LA
2EUHAOWAEHVTRIT L. BR) -aB 2 Y
AZY EKREGTHBSOL TE L, ) Y BEE (Bd
IZ Ser-59) b Ehi, LRO=ZHEOMBOVT
NOBEAED Ser-59 & Ser-45 D) Y BALRISHE L
A, EICERERG CHECT, BE2AE»LTHE
- FEAsmEE LICEH L. 10 B H CIIBEHESS
TOHSer-59 DY Y HBALRAE WL XNV ERL2.Ser-
59 & Ser45 0 YEALE®ES LA L. U VRRILR (&
TR O pada/a2 MAP ¥ —+ & p38 MAP ¥ — ¥
AWML Tz, (BEEE) BRGoOMEREL CICEM
EWOBRYORELE LT HEIHPOaB 7V 257
¥ O Ser-59 A%, p38§ MAP ¥ F— ¥4 27— FoE#k
ILEESTY YBEER B Z LA HLPIC R o721 T,
Biol. Chem., 272,29934-41, 19972) J. Biol. Chem., 273,
28346-54, 1998
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BRHEMRIZICH TS, HCNP #isk{FE
B ORRRIFER,

Bk BN WZ, EHR 8 R EEL
B A

1 E B KR ERE R, M BT LR RS
IR

HCNP 3Enfiirh R o) Y feggaio 7 e+
9 VEARRETS11T I BPLRAERSF T
5. HCNP FiE&H 3 (HCNPpp) I BEERA EE
5N, HCNP DHiERA L LTOALR LT, ATP R 7 #
AT TFINLY J—NVT7IvREOEEEALLT
AR L T\ 5, B2 Raf-1kinase P4 Y b ¥ ¥ —
& LT, Raf/MEK/ERK ZORMA T & LTHEEL T
WAHRIEAHPL, ThEAIIINTTICHCNP
EIER, v MRATHRARRRLEBHICHAKL
LTHEBFLTVLHZHEL, chooflEoEER
22 HCNP BB 25 L Twa 2 e 2R L7,
LG, BERHBEBOBET T VEAVHHEERO
HCNPpp ZALIC oW TKRE Lo THET 5,

J7# 1 300g ~ 330g D A A Wistar-rat & 3 ¥ 7% —
BEEL, 640g DTNV I AT Oy 7% 25cm DF X
PHEIAGICHETLTIHICHRELYS 2 12 BB % 20
B4 BER 8 HFR] 24 28 4H SH,7HIZT v
FEREETIZ4% 8T 74 VAT VT FCERRE
L, 78574 VEE L% 5um O#EBEYH 2 ERL,
H.E %4 & U5l HCNPpp J$ 850k, #L7° R 3 v Hk%
Jivs SAB #:THRER BB ER L. /2, BEREE
DEBEOERMGOMMEN 30pg % 12%SDS-PAGE T
SEEts, = ot u—ABICES, Hi HCNPpp ditk
% Hiv» Western blot 2175 72. 73 Fo#kiz ECL
& ol
HERUZE HEEH 2RIy, REoREEF
WCEEGBHEIEML, 4 BRICERKRISEL, RERIC
FAI VBB OFEREFBIEINL L)k
720 SREFMER YL T TH HCNPpp HURIC RIS T 5
R, SHEmRECRB SR, TTIE2RN#EOR
BIEEnsMIcERIRL, BEHREoMmE
£12 HCNPpp LR Bt A RS % " L7
A, THBIEBES R kotz. #BEROIETED
RRHE R TR LE fARME 12 1 HCNPpp YU B MEMRAEIZ 200 &
Nihholz, %482 HEOHAME Western-blot T
BEtT 2 L, HEERHHEIC D HCNPpp SUEILREE
Ehi, GERGEETHLS P RBMERL.
ZhHDRED S, HCNPpp ORBUIIEEGRETIL
LBETHEHYN, FHRGHOEECLYEIIIRAL, £
DEEBBICHEERREEEL LT A ik 7REE
Xhiz,
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Rk RENARE BAPAER D -2 —AEY >
1. 2 Rt 741> Il mMANA ORRE
1t

MEH BAFLE OB B ORE
BRI R MRS

Za—u¥yY ke 7+ vid, EMEN Y
VACHEDLAWEL LTELAMLNT VDA, Mo
BAPHRECLESTLILIRESNTVES, &
NHOREH, BEEIC L b BRI AR
BIABMMTEDL S 2BBH2 L2200 Abh
Twihn, AR TR, BRNLE RNA TU—-T%
PeRk L, ZE K EIR B B (MCA) HER D=2 —1
¥yl 2ROk 74 Y OF mRNA O H
ity - 22 IR 2 EH AL % in situ hybridization TR,
KR EARSEHAT. 12 Ml (250-300g) DR B RAE
RESMEBRRET Y FO.MCA # 1 at V KB T T
BEEL )R TRIRET A EICEDERL
2o =a—TEY 1, 27 bu—LANCHBEE
HT, BEE3h A HRKEE S - 6 BOBEHAEMNET,
6h I ER LR KMEE 5 6 BOWHEETHHAR
WWER L. Ex 72U v 12, AZER 2L, B
EMOHEFEENEO 6 BO—BTHEIC LA LAE £
ofboWmETIEI Y Pu— Vil KEBLE/LEA
ol —2—uV¥Yr2ik HEED2ED
— B CORBEHIHAEE Ih»OABIC LR L, Thb
oy ru—VEEOEDZ, BEERE 12025 LR
Bohhirol, 722150 mRNA OHBLL, v
FThLMBHRICBVWTELLEEZ DN, BER
O/HEMBETHO 2 —a ) vyt 7+ ) Y RHE
i, MCA Bi%# 3 HBICIRME L, HEBEE X
Ptk % X 7T HREBEME TIZ. MCA BISEH 28R
THEL-Fza—aey rebe 7+ YORERI
Abhlh ol MCA HZH 1 M, BERTO
Za—-R Y v 12087 wRBENEFICBE I
CToOBERTORBIMBIR~A YT o0
Tr_TUTHHEEZON, ULOEE,SL, (D
S ARy 5l ARG A ) IV | | O % Y R
LTwhwnid, 2) —a—ueyrio—attol
Ri%. ischmic penumbra OMEMBLOEFICFS T 5
RS EZ L. 3) BERTOIAzUs)T )/
2707 y-JIBIFsoa—at) v 1.2 OFREIL.
IHNSOMBSEER BT 0SS T AUl
b DI EHNREINI,
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Rk m - B ERK signal
cascade D1%E|

NG AW, B HY BEKER BN O, SR
K, A BB HE BA
B E A R A AR R

(B B8] : B g8 i BF 2 35 1) % extracellular signal-
regulated kinase (ERK) signal cascade D #li21k. 4
AR U CREEAY DS & 358G LSRR
BhbLETHIREOHEFS Y. WoriREITT
Wiz, SE, 5y FRABEILEFVEHVT, Y
Y BALERK DRI D5 % TUNEL S BHMR O 5
A LB,

[#1%]:Sprague-Dawley 5 v I % sham FH#i% (n=3)
LB - BEHRE 0=5) Ko, B - MEKRET
AR KB B IRR ISP % LB AR T3 C 90 S RIBR .
ZO% 24 WIEER Lz, EREEE. Bkl
7Y AR5y FCES 20um OEFYH 2R L%
D%, Y~ Mk ERK Hifk (New England Biolab) %
AV ABCEEIC X o THRERMZ 1T o720 $ /-, TUNEL
Bt 13 & TF cresyl violet Jefa %47 o 720

[#2%] : sham B o) >~ H{k ERK BiEMfa s < 4
HCHAME b §§0 o 720 T /-, TUNEL BatEERIZ 32
Hldholz, B - FHERR Tk, Y B{LERK iXE
DO RMEHBCHRBLTEB Y, Thidgm
HLGER @ TUNEL B YR 0 53 SR B L 72 308k
Tholze THITE, ) YBILERK ORHIF WS D72
F. Tl TUNEL BHEMIIEER® H 13, cresyl violet
Yofs FMRHRBILER RBRE AL TV,

[®&]  ERK VY Y Bfb %4 L FREEE, BER
A THRRENIEH L TSRS D 2,
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VEGF it Akt. ERK OEMALER L THE
REVDRETRT

R FRLLER EEKNS WH &RV, B
—gL AL gL =% #2500 WL El I
%1,3

KA # R FRR R AR R HE, J0)IE
HRZEZE — R ERE, BN R B ER

WA ENEME % Hv, VEGF (&R HMNT)
DHBRREHDREICOVTRE L. VEGFI 7V Y 3
VRIS X AR B REAFEE ICHR L. Ak
ERK OFEMAL#FHE L -, 2 VEGF O#RRERH
{% PI-3kinase. MEK D BHE 7% v» L kinase-defective Akt
DREBIZE PRI SR, — ., EELLR Ak 2wl
MEK % WM Ic BB s LKLY /vy 2
VB AMBMBEEARCHR IR, X251
VEGF %% (Flt-1. Flk-1) &7 Y F X4y IT%
MZTHENREEREL, S2AF2RRBICHES
%5 &, Flk-1 # lHEF L 2B& 120 A VEGF OfgERE
hB X O° Akt, ERK O iEHALsBZF Ic Bl S vz,
P Eo¥R> 5 VEGF i Flk-1 24 LT Akt. ERK #
EHRET 2oL CARREDRERTOIDOEEZIOR
720
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RN - BERED CREB U 81k,
Bel-2 3 & $AEBIEORR

*H® FKER, BN B BN K R KA 6K
EY, & BA MR AR
B ME LA R B A R

[HR]: &, FEMGRGEETICL 50K REDR
A, cyclic AMP e &L X~ MEFHEH (CREBY DY
VEBALE AT BB 2EADRBIT L B T L ARIE R
RTRE&NTwS, 40, BEIMEFV T, CREBY
Y RAL Bel- 2R Bl L MERIRB O BIRIC OV TRE L 72,
[ 58] : Sprague-Dawley 5 v b Z M\, sham FH#E
(n=5) & BI - FHEWRE (n=6) 253 72, B - iR
BT, AR AEBIIRREE 2 M ARR T 90 58
ZEL. Ttk A8 BN L, EHEEHE. W2
ML, 20425y P THE 20um QMY K
L7z, 20, $iY 81k CREB JitkE X UHi Bel-2
Bk ZE v, ABCEIC L o TREBERBE T o7z 72,
TUNEL %23 & OF cresyl violet 34t b {ifT L7z, T h
D 5075 et B O B % 4% R R CETI L 7z

[ %% ] Sham O KB E CY ~ #1t CREB B
JBUE 612 £ 5.6(/0.15mm?) TdH D . Fefhshipr | IEpE
ThHote F72Bel-2 BHEMEE L U TUNEL 3B
BRI SR 2o e Bl - BiEREOMER
HLER R E i) Bk CREB ML 24.3
=73 L ABEICHA L Bcl-2 BptEMII2IZ 0 = 0.TUNEL
RGN 1655 £ 433 TH Y. cresyl violet 3
il HEMBOBEIWL»ThHo 2 —F. BE
BRUE Tk, U Bk CREB BRI 1483 =
L5 EABTHEML TB Y REHREDHML Tz, ¥
7:Bel-2 BHEMM D 1214 2 95 L HFBEICHML, —
7%+ TUNEL 3By 1.1 + 0.6 LFRERDT.
MR B ICIEF IR T, 2 BT
Bel-2 BptEfifait. ) Y BR{E CREB Bt CH 5 Z & &t
FERENI,

[#8 ] CREB V) VBt A 2 1HMZE T, HEY
FUE T, Bel-2 BB % A LABRENICERHLTWS
tEZLND,
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GRP94(94kDa Glucose-Regulated
Protein) (3 B2 1*##E#IRR%E € H§ 5

B REEVLER EERVLAD EVL AW K
Sl & IREh?
YRR AR KPR 2 R FE R B 18 s (25 2 ),
TR SRR B

GRPY94 i GRP78 & MBI EETASF T ¥
~_aryTHhH K. BEE - Bl EoMNIEX ML
ALy FE SR, BKBREREICEIT S MRBEOM
FIIEEREHEH-TWwWAREEZ LS, LB L.
GRPY4 Rl EfEHIEIZ LD L HIZHbo T3
PIZOWTRERVZBHINA TRV, £Z T, GRPY%4
O B FMEFEA~DOB SOV TKRE L7, b
FRFMRME SYSY Ml v TR LA A, K
B % FHBEAMNP A23187 AMIZL b GRPY4 IXFEE
Ehize KIZGRPIM4 OBEEEME T 54012, 77/
74NV ZEFA VT GRPYM OBBRERZERL 2,
GRPY4 % BRIRBL X ¢ 5 L KM E - EHHELL A23187
AR LRI 33 S h7z . GRP94 OFE%
BHIT 2 & viability T X ST LA, 2ok &20M
BAANVY I L%E fura2 ZHWTHIELZEZ A,
ORI L THEBRA VY 7 A0 ERIZGRPI4 %
HE B (AIGRPU4S) S5 Z LI X b #IH S h,
GRPY4 OFERHIC L W HFICEA L, TOZ &R
MNBENO ANV 7 LAORBHMIHMREL TS5,
ESHIZZDOHMIZGRPIMANEE LTWwD I L 2RET
o RICH A X I o—BWEREBILE TV % H W Cinvivo
BT REHICOWTHRE L. Ao CA1 #IRIZ
AdGRP94S % #fzFEA L. AIGRP94 T & % M MLiff
BoOBEBIZOVTRIE Lz, FO&E, EAMIIROT
HICH L TH SR X 5 ST 2 mE L.
Y EOEKRED S, GRPYM EMRBIIBVWTHLY Y A
FAFT AV AORFICEEREHEH-TEY, M
BAD VYLD ERZ I ICE )., BitEwHE
HIRAFE 2 BRI 5 = L ASRI X hiz,
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RENBEREFRZICHRS L 17p-
estradiol (C & % BE#&EA caspase-3 &t
{EDIMHXHR

O AA A R R Sl R
FA BT KH W EH g

HRATA - B - ATEHE FAERIIAE,
e TP

[(BIN] 8% X oFMBHBRE 10 5 FEE T 5—
BUORIBEMAMEIC, iCES CAl IR TRAT
2 ERBHEMITE L BT 5 BT, 10ug D 17p-
estradiol(17-ED) % BN~ 5 L7ze ZLTZ 08
BEIR %, Ca2+ RENTY U 7 B2 RET 2]
BEMEOMBR S V27 V5 3+ —¥ (TGase) iE
B ETGaseMERRHENEH 20 L L THEBIL 72,
4B E 512 178-ED DA MMM o /e e %
BRTT B 712, Mk O caspase-3 YL ORI &
TUNEL Heta % EM L 72,

(5] hE60~T70g DB AXI (HEDH) 270—
By HAZEBEHRBTIC. MAREIIRE R
1210 7 FIPAZE L T3k % ST L 720 € L TRt
EHREIHDB3BEHBIC 7T ARBICHUKE L -8
EEHBL T BHSE R L, BRNEYWIC 10ug D
17B-ED 2 &G EBAK 1ml %, FHEHE L 20%E
He HM (1 H1M) . BREN~ES L2, KEZKN
caspase-3 & t& 8 © il &€ ix CPP32/Capsase-3
colorimetric protease assay kitMBL #1 8 ) % v CT%E
L7z,

ERLEE] REMFERARN L2 X3 0B
M caspase-3 {¥EfIE, B HBIL T 1 HERIZI2iE &
AEEBPRBD Lo 05 3 HHETIX 119.3%,
7 BRI 147.7% FCRML72, — 7. BRmMEHE
17B-ED % #¢5- L 72 & X 3 O BN caspase-3 {1k
B3 A THRO 103.1%. 7 R#T 110.8% 03
BT oo T BRI TR A A% B RN
THIE S h b TUNEL B#E RS MRS, 178-ED
BHCEY BT HHMIBO LN o T R
MEHHIZH S L A 17B-ED i caspase-3 D iE (L % #1
RBIERLEoTT RV R2WHT 22 L AURME
Ihis,
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BRficLdI 7070 70O®%BRHEICH
V3 BEERE & IREFH

CEAR BN 4 U EHE RN

R K - REEMENRD - BRhRtR
WISUER, e F AR R AR - BT - ISR,
FrE AR FER S 290721

707 TRBROY 207y - VBOBEEED
ACRRRML T BRI U T R R s 2 H oM
REEZOLNTVWS, ZOHRFMD—o LT, BEl
TERNERI 707 7HEREL. BmEIEEL
WHETAEEbh TS, L L, 88 -Gl L:
3707 7AERECREDL S EAE Do T
LOPIEHEICEDbDY» o TRV, 4iX. chET
LA FETERLZ-IZ7ur) 7 ihids53 5
EMBEREME BB L TREENCBATAZ L, X
512, BORBHFIZIEZSH I VRBANALSNTIRICKERN
BATAHELXR/OILEHAL TS, 5H, &
NHOEBREFRVCONEEI 202 70RO EIR
BENOBEERY, TOXBERI Lz, AFRALI
HEEE (PKH26) Bz s ) 7EBIREAL,
FHICHWBEBIR O 5 5 BAEIC X 2 — A% E I
DOMBELHEL 72, BIAIEHE 1357 BTRHRERN
L. TUNEL e - = v ANYeft - 4 £ et - L
ZF rRmICE ) BNEOHMBEIZOVWTIZOSY
TOBREL ENEZEOMBEIIOWTREL T4, M
A 24 B EZ ICRBEE~OERI 7)) TOR
AR onb0o0, B#ECEHIV RO
Pofzdicx L., ERMHEMRESR S N S
—H L CHE CAl FIROSAMBEICERI 70y
THERLTWAI LA LS, O, HEHSI
ruy 7 bERLLEBREIZH - TERERILD
FERTE, EHIZ. BARICERI 7oy 7y
BELBEICBWTIIEEIC CAL SR O #ENT
BEIFHREINAZ Db h ol TNHDHERE®S
207 THAEMREREICH L TRENICERT S
BEBHLIEFELLNS,
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ELEy MBEICE T2 ZERHICL B8
BEHHRFOEE)

°FKH E{RE R /DI AR, SCHACHT
Jochen®

W KERERERPNER, BERBARZRERE
BIHBREHE 33 2 v KFES VAFBREZAT

(B EBHHIC L 2EEREL. BENEEIRD
B . HIEICERT S L ENOBEETH L, HIE.,
CORAEMRBOTENHRBEESMERT I /RICLS
BEHEED L VIIEEEEICLIBENA ML IR L
KX hERSAZTEHEINMESh TS, —h. &
% il ¥ I ¥ activator protein-1(AP-1) $ & UF Nuclear
factor KB(NFKB) i1, B 7 3 /M lmE I L )
FEIN ARAROBECES T EPREBSR
TWh, L7zdS> TARBIRTIE, ENVE Y MFAHE
BIZB B EENMEICX B AP-1 B X UFNFKB O &)
WOWTIN L7z, (HE) BEy P2 BERARE
# (4 kHz octave band. 115 dB) T 5 RRIFER %
fTolknt, —EFEERBICHMFNER (IVFE. o
BH, BIUMERSER 2580, SH&L VAR
L 7-Mifasm koo v T, AP-1 3 X U'NFkB & DNA
HARESVEBEES 7 VI VR L. GER)
AFBNHIZ L Y ATHENIBEERESERIRS L
Lz, BERAAEHRORIRNBESBZ SR,
IS BRI BB W BT 5 AP-1DNA #4113, 4w
HEBETLoLIEL, IV FBBLIUMBESLETIHIZL
ALBDONEd o, FEHMERTE. aVvFSH
BLUMESD AP-1 HAESER RN B
FHRHRTIIZTENZD oMb ol INFHBE
L TMELETO AP-1 HEBOHMIT. TR L HE%
SEFMICIR L2245 IV F 8D AP-1 &4 13 REE 15
BECTHEZLVWEESASK, —F. B
BTiP R & DHEE 24 BT TR brBE IR L
ol BRMPEEZ AV ZA—S—27 FEIZED,
FEENBICL A VF80 AP-1 KiAELRIZ. 1T A
E§RTO Fos BEEHEORHBRICER T 5 Z L 2%
BN, ERHomTh Fra2 OBSEIRIEV
LRI Lz, —F . NFKB @ DNA #4IzvFho
HBICBWTHHBMERICHETAZ WO 2o
7oo (%) MAMNEEMBOTENEIZIE, AP-1 B
& U°NFkB ORBLAEE T A iEEARB S5,
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NMDA. MK-801 5L 37 v MRRKE
BRMERAT7Z EFLaY > aya
)5

NG EL Pl EEL AN RELAAR B,
g R

BRET K - BE - BREHE, 2V - 7B, IBHEK -
Fh AT

Ty FOKBREMEEI. NMDA L7y —7 5
ZX FTHHMK-83010EHREIZL > THFIN D,
ZORBEERDNRY - LT VINAT—IF (AD) T
R DMEFEBREOERD Y —VIIBEILTwS Z
&%, NMDA Lt 7% — ki< AD 8% CHREEET
352 &d 5. 0lney 5 ik NMDA #EEE T3 AD 125
FHOWMEEREHMT A EME LTREL L. —7,
ADDIKTRY Y RERFORELREREEIADOK
HERYIDZERRTHRED SN TS,

Z 2 CARPIFE Tk, MK-801 & NMDA #$#5 L. BiH
B2 ® & posterior cingulate and retrosplenial cortex( PS/
RSC) T? ACh & Ch DEALE BRUNENTEICL - T
#ll € L 72o MK-801¢0.5mg/kg,i.p) X FEMEIZE W T
ACh oMA R L:dS, #ERBELZ AL TORSTIX
BALZR O h o7z NMDA OEFRBE LA L THOE
B RERS (100uM) T, BEALIZIS W T ACh i3
MU %d o725 ChOEMPFR LN, PC/RSC TH
ChoOBMIBEEETHOIFTD1 ThoTe 2,
NMDA & MK-801 @3t # 5 IE M 347128V T NMDA
12X 5 Ch Mm% EicHn Lz,

IhHOHRIET v FPC/RSCTONMDAL % —
282 ARREKOREREBIRBEKETORS
B R 2EE2R LT3, MK-801 DERE (0.5,
Img/kg i.p.) DRFIZ L HBBITHETH 525 Hilk
BEOHE (5,10mg/kg i.p.) 123 H&EH 5 10 HERIIHT
TANHNZEBERZTIENIREIN TS, &
. WD MK-801 DEIZL 2RRERILL 22\
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TIVIINA 7 —BEER 2 FRT 5 MK-
801 M/ EDSw MR IOL X M=
RIS 2 BB

WA Mz Kb EECRE B BAB &S,
miE &\
BETTK - BE - REAE VA4 Ry bOREEK -
o

MABOWANIZBWT, 2V IR M= (CCK) it
CCK-8S D THHE., #HL LORMEBRICE {EEL
TEY. R FHLoEESRE SR Tw LN
TFRED—DTHb, TOFTERIC. CCK P ERIH
WICHDLINY I VBOBRBERBL. fiEEFL
7y BV TRBUBENREFEOHLORBEENT
VH.CCK I X AUABHROBBEIHET L0254
X MK-801 #5-1c & 57 V74 = — (AD) MzniER
EEFNT Y PESEALZZ NMDA VTS —T7 %
T=X FCHHMK-801 iZ7 V% I 8. GABA. 7
EFNA) VR EOHBRESLHERY P —7 2 A
LT, BRI, BB XHEE (PC/RSC) 2875
fEMBEOZREZT SR L, MAZNE L U7
FRICADREF V2 BRTHIEPLEDR TV S &
BEDMK-801 #5412k 27 F 02y YO
o - MIMaRES R, BRI CHELCLES
O, ADDEFNVEYE LTHHATE v, 270K
HATIIHEE (10mgkg) ® MK-801 %5 » b EikE
WIS L7 AD BEEREREF VAR L.
53H#%ICH %M L, CCKmRNA & »Z 1t % Northern
Hybridization 12 & - T, CCK X7 ¥ Fi#taiEiitko
EALEBERENCEICL > TER L. FORE, &
H.ERICBWTIE CCKmRNA BEOA & L BNAR S
NS PCRSC BV TRAELENMER o ho
72 IS H 2 BT 5 CCKmRNA EO#iz. NMDA
ZEEENLTF—=283 ¥, CCK & ¥ OMENIERAL
SN OTHEEREDNL, ThbB{LL BL
72CCKARTF FO LRV DOEIZOWTIIBIERS
Th5bo

w2 Vol. 39 (No. 3), 2000
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MIENOLIFO-LBHEEN2YEARY
ER{LERET DR

EM WL E &N, EN ER,E B TH B
XL 0E KR
BV RFEBEL 5 — A BREE R

=

==

[H®] ®4iE, 78 REH E(apoEy D7 VY N4
RMRERECHST IS TFRERHICS Y.,
apoE DR ERHRMEAICEH L THEET-o TR
72o ZOKE. (1) 2V AF O - VRBOEE MR
HENAEFICEETHAHZ L, Q) Mo a1 X
Ta—NARHITapoEIl KD T A4V 7+ — AERICH
WENBZEXHLMI L, AR TIIEIC, Ml
AP AAFHRO IV AT O — VREEEL D
Neimann Pick disease type C (NPC) O i (2 AR B M
BAABELEZ LS, IR VIFO—VLH
EHrs o EAD) YBLRBICS 2 2B BERETL
A

(73] BE1THHOS v P RBEED S MEM %
BEML R T ISR IERE L7, R 6BRMBICaL X
FTU—NVERBER (v rFy) RBEEREL, 1
26 3 HEOMBEHICEL, kY YEBbB LU
Biby v EAE TN TR T L 8EHATOY LR
yr7ay MIX BRI LT o7, FRFICHRERMINE
DEEEICOE, fERME, BTHEMES L USRL
ZRRF 2T o2 T2 MIBNILVAFO—VEIC
AT 5 kinase i§HEIC2 &y Ay 70y MZLY
et L7,

2] RAIL 2 Fa—LoETFictEwy, (1) 5
FHOY YBLOTLE, Q) MNEOBREAB I N
TR AR, BX U (3)MAP kinase DG
LFEFBO SR,

[Z2] IBAZLATFI—-LEORVIZIEV. MAP
kinase EHAL S, ¥ v EADY) VBILRESL X OF
MAEORBEEIFIERIENDEZEIONI, T
INAT—HWWIZBTIL X570 — VRBERE R
CoTwhETHIE. ¥y IEBDY VBR(L - SRR
BRI VAT —VRBLEE»LHMTE B
WBHbo BB, MLIINPCEFATT AWICBITB ¥
TEAY YBTIERHRE L. (YFANEESR)
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BMEMETILIYINS T —FBRICASNB T
YL 2XTSA4L L TRE — X7
AL THARFORITE#BELT —

RE FE SR ML G w42 I
EH

KBRS K B R S A R T R 8, BB
MR LA AR, SF BRI AR

INRETIARBE TV IONL T —HBEZEORIC, B
BETVINA R —RERBEFOVEDTHE T
oY Y 2P BIEFDIIV VSRR AT IFIAY
YTEMB(PS2V)BREBT AL EHOIICLTE L,
CDRTIA Yy 7ERIZ e M AEEMKESK-N-SH
MRICEBRERMETIZLICEVRES 2, £72, &
T34V TEENI-FTABAEN,. ERBICAE
BTN <= —HBEOHEER KRR BRI
BHT 5. BHAMROLL B 7E - ABBREEL R
L. #icid PS2V 2 & LM ENE AL RS 54
BHRLZBHo5NL,

BAGBMEET VYN < — R T PS2V X0 X
)G CEASNLOLZHHHIZT 5 BT, PS2
BIEFOLIV VS5 %AFy 7S RFOREER
Bz AT FA VYT ILHADLLIRFOREDT-DIT,
T4 IHEO RNARAEREFBE L. Thbb,
BERERNEROR, 27V 5SHEDOPS2 7L Ay
+ 7 % — RNA(pre-mRNA) CEEHKATLIHET %
RNAZ N7 b REEICLTRIBT 2 H8:CH 2, &
bR S M R SK-N-SH R 22 BE U AR B L
Al % B L T PS2 pre-mRNA O —¥R5 % A3
ZEBERNAZHWTH VI 7 b T oA 2fiolze %
DR, ERERBCIVEAIERATEL5TEY
18kDa DEHHE* ALz, ZoKESFEAKIL. PS2
pre-mRNA DL VY 5D 3 flE 4 v b viao
50bp DBEBICKET B L bWED & ko lz, BEHE
HI# L 72 SK-N-SH Ml & PS2 pre-mRNA & &1
HOBMBRERASL, FROGTH—-ONAY FIZR 3
BEITHRTI. BE, 73 /BENORELT-
Twb,
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Za—AXAH RN 3EMACICEST
% APP N X 1 > DR

HH F=H.%FF B E LbF WA K-,
y L
BK - JER - Bt

B4R 7 I v Faii&%E A E (amyloid precursor
protein: APP) Z BFREHE 5L, Fv Mi==2—1
YRv MNERT CMBHEROSBRR T 2 -0y
(NT2 =z2—w ) i¥, & ZX3—¥ 3 HEHbIC5 & HEw
TT7HR b= X %# 23 (Nishimura et al. J. Neurosci.
18: 2387-2398, 1998; Uetsuki et al. J. Neurosci. 19:
6955-6964, 1999). SEFE L4k, ZHO=2—a VHIZH
B545APPO R AL VHBWET I/ BEGI 2B
KTA5ZEZAMELT, TFI T4 VARSI Y —%
AVTERBAPPZ NI2 —a— 0 VICBIEFEAL
H A8— ¥ 3 DIFEALICE D L ERE R 7.

BARAPP # NT2 —2— o0 VICHERBXEB E
A AN—E 3 PEM SN, 22T, APPHIBRAF
AL VICHEET LD RSN~ ¥ EH YA 661-
664(VEVD) iI28 T APP 25 lf S AR S B A
APP-AC31 @ C K%5ifll & APP-C31 @ N KM
LR RO ZERLE. Zhooli42HNT
GIERME, YIXF Ty Meffolb IS, BA
F A8 BRI LLRRIC APP-AC31 X £ UF C31 DT H 2B
Shiz. F7, BAR APP # Bul7 7 U 4 —<#ila
CoMMYBAMIEICRBEETYH, 25— 3 3Gk
BT 7RIV ALBFHEN o7 THISHL
T, APP-AC31 # NT2 = a—1 % Bul7 {7 £z
RBEEED L, & L7o#, TUNEL RIGBHE D%
S7RP—VANBFEINLD, RS- 3 OHER
LZRBDOLN > o7 —F, AB(1-20) 2 RE L2
APP(APP-AAP), H5WiX AB 2 SBEBFERE T
notch® IR E R FIRICFE# L 72 3 D (APP-ZNM) % NT2
Sa—UVIZRBRSELGE, AN ¥ 3 idiEHE
ShTHBELRERT Shdh o7,

DEDOKELY, APPRABRIICLZ=a—0 §F
R A ZANR— Y3 DOFE AL L AR F A 4 VIS
THLDEEZZbNA, EHIZ, BWAN—-F3IZ&D
APP 23T S - -4 U5 APP-AC31 kM
HANR—EIEEERO TR - X% HHML, =2 —
TUREMRTAIDOLEEINS.
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TIVINA 37 —REEREERPD
Abeta40. Abetad2. apoE ¥ & UF GFAP
DRIE & APOE D 2 DDEIEFSE (e2/
e3/ed LU —491AT) 2D\ T

HEl B KRB KE wHWE B
PEAR HE, P UL B RR,RA EX
"BUIRHE LR R B M RBALRT e v ¥ — R
B, 2HUERAT ST BB K2 W R L R AL 28 >

7 —HENRE, SN RFERIIE L ¥ —ERER
BrAE

TVINAI—IHADWBIF LB - —L LTD
AFRBEEZORBOREBBIIBIIBRLEL
O, 3V bo— VB LT AD BEKFHE (CSF) b0
Ab40. Ab42. apoE B X U'GFAP E*# %~ F 4 v F
ELISA BIZTHllE L7z, fISSNEESTEShE
FODD, BLU, YREHEEICTRNS 7 CSF 0
I b, AL, MRERN, IEFHREIZVLO
XSV FAEF Ty L-b0%kay vu—n
& L7 AD O# Wik NINCD-ADRDA 2 & - 7=, #i
FREEFP I 1X MMSE % Bz, 3, hiigic L 2%
LZH<5 &, Ab40, Ab42 iIARBIZRETHY, F
FICREMAE & oo, BB L7, apoE A RHIC
BREE LY, TRUBRER L 7. GFAP i3 & it
WERBBERLZ. AD TRV Po—Vick<,
Ab42 & Ab40 IZH T HH A I L. apoE B L ¥
GFAP 1B fE% R L72e MMSE & OEM¢ b FEO®m
fMZRLA. ThEFEHFLTAPOE D5 OBIETS
BEF~720 AD Tik APOEe4d 35 L UF 491T OFEH
ERLTW, THIAEBRN—F 1 =94 v )x—
FHECHL O LHEIN, Dlozrin,
AD ORBTIZARMBOEEIC & b %o T, Ab42 2%
BERNCIBIT 24, KUsHE7 Y 7idEmL, 2o
BRapoE EEBLUGWHFAEL TS EEZ bR
7o MBI TH 5 GFAP % CSF izl L w7z
ZLiX AD OXRBCEMEMBOAL ST, 7A b
A PLERLTVwBILE2HRANEEL, ChLD
Y—h—DENELEHRE L OB D - 7
DT, PEORFEIZAD OEFOE=Y — & UCHBE
IWHTEHEREIFE V. APOEe4 OR# L CSF &
apoE B DRI B 2B A 7% { . apoE DBIETFHR
BERETHHBEN LV 401T SR & AD 25T 5
VI HRIL, AD OFBREIZHT S apoE OHE X
BRZIOTHLEL BHEDIDTHELOFE L v
BLTWw5,
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B L /= Amyloid B-protein (3 18 #I83(C &
B33LA7FO-IRRICKZLHEER
¥

“Fav BAE BN ERN X A8 BEEN
%
BN RFERIIE L & —Hik sk B 5

(B8] #4id. 74 KEH EapoEy O 7 vy /"4
YRR IS T 55 FRIERH O D, apoE
DORENRHRBERICEI L THEET>TE e £
ORFR. (1) TV A7 0 — Vv RBOEE M AWM
REFCHEETHSI L, QQWHEMBEOI L RFT—
WAREIZapoEIC L D 7T A v 7 4 — A BRIICAK X h
HIEZHOMPICL, X5, BNV RAFO—
WREBOEBH I 7D VB L2 AES RSB % in
vitro B & Cinvivo THL I L7 (B0 2 HES
B AR TR, AV AF o —VRFICHT 5 amyloid
B-protein (AB) DEEE BT L7z,

(] BE1TBEDS v P RBRED O BEMNE
XU T7AMAHA V2 FRFRORKEELE, 8K
AB1-40 (X7F FBE) 3FRRIC PBS 12 350pM Di%
ETHMLITECT2UEBH A YFax—YasryLi
(B AB)e WM B LU 7T A POY A P EERELS:
B KBriC X A2FEAREICLIFHEL. £5H
FERLRRAT, SRIRILRE - PR, Rt — v A5 ¥
Tay MENEIT o, T RERBICL Y HDL NF
%mﬁ Lf:o

(BRI BREABIIIVATE—NBLUY YEE%
B~ L HDL MR 72 R L. (2) @
L7z fresh % AR ICIXMIMEAH 2 B b oM. B) &
R ABIC L > THER SN HDL ik, MBICHY AT h
Lol

[E%) B AR, Mg, SKE#WH L HDL 28
By 545 2O HDL i3MIRA~IY AT hiknizon,
MBRIVATFO—VEBPEELTERENH S, Y
FPRTERAPHLPICLZI I, BNV AT
O—VROBIBITORE) VB2 FET LI L
EEIADELE ABRENID Y TOREY VBLIC
% % amyloid cascade D47 FRHEICI VA F O — VATE
ELERE R L TO ARSI SIS,
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propentofylline (Z & % B-amyloid protein &
5 DR MIREERICE TS cAMP
DE|

AL M, TE OB BH TN
JREX - & AWIEEHE

[BE] ‘2T TIZT VYN T —HORSE L OBE
T H S T3 Bamyloid protein B(1-42) & Hv, %
DIy PEFEEEEREARERICH TS
propentofylline(PPF) N RFEH R o>V THE L Tw
5, Gl ZOHEHABFEIZO W T, PPF ##% 2
phosphodiesterase(PDE) I EEHIC L 2 &M B O
cAMP B ® L 5., protein kinase A(PKA) M D& 512
DWTHNRT, [Fi] 7 v MeFEES MR
Z v b 18 HESMAF 2 SHBLL, 10% 4 8 iE % &
T Dulbecco's modified Eagle medium(DMEM) % 3 v»
T.RYYIya—pL7z48Well TV F 7 VT L —
MIEELZ, BE2HHTCAaCREICL Y Y 7
OXFEEIED, 4 HEIZEEYUIE L 1T - 72 — 28
BEL MEBEELZAICHT 2EERZ. MTT
reduction assay. & 5 \MIFEEBFICEHN TS LDH @
EHREICL VHE L. . BEREERE 10 5
P& S ALEE L 7215, cAMP EIA system ¥ v b 2w,
MK cCAMP DER & 1T o 72, [$EKRUEE] PPF
(0,10,20,40 pg/ml) 10 7 HALEE L - e Ed MR A O
CAMP B3, BEKRFN L EAFRR SN, $/4.20
pg/ml PPF i 20 tM B(1-42) 7 ~ 8 FALELIZ & 2 R
BECTHOREL HOLEAICIBET 52 LR
Ehize SHICHIEKN cAMP LX)V o ERICE 5 B(1-
42) OAMFMRHFERIHBDREEZRABRT 2700, B(1-42)
DM BB BBEE 125 T % dbcAMP RN O B2
ROWTHRLERE wihoassay & - Th,
dbcAMP 12 & o THEIT P(1-42) 12 & 5 MR B E A5
Bl h/. PPFIC & % B(1-42) Mgt 05 2 9d
R PKA OEIRMERCTH 5 H-89 (1pM) BT
Ronkl o722 55 B(1-42) Ml dtEo —45,
PKA DEMBET. 5 WiX PDE HHOLRIZE 57T
BEAIR S iz, BAE, B(1-42) 2 & % apoptosis &
CAMP BREDOBE X BE L Tv b,
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EBWARICHE RTINS FRERA.
APP. Bcl2. Bax (BT 3 Gt
Rt - &5, ARAAR L OHEE

ot ML fEEE KR AR BZ,EH ORMLE
x EX
LESRZERFRE R, SIRRPREREZAH

HE RBIcBW bt LT7Iuf FR&E
B (AB) DibBEFELTE Y. BERBICDEBROFT
HREEREZBTLL0HD L LPREHLM?IEH
T&lz, KL, RBOREEICEHLTAB, 73
04 FETBREED (APP) L 7R MY RICHET S
Bel2, Bax i L CRIBHEBILFZBICHET L. €L
T ThoORBERAERLESRUNELICLS A
XERDUIEEIC L ZERFN (score) L OHRE R
ﬁLf:o

FEINEIS 19ROA (131L) o2&zl 4
%paraformaldehyde 12 CRIEFEEH. BIAELDBE
YhHL. 428549 —{2T, 50um OEH A
R L7 AB. APP. Bcl2 X U'Bax (2B L THRE
Yeta 74T > 120 D, AB B PE & % NIH image 1.61
V7 MR HVTHEE LA, APPGHEMEMKEL. Bel2
etk M Ba 2. Bax Btk iR s % 54 20 5 CH
MEBT TR

¥ Score LS. score & AB BRI, £ & AB
B mER. 49 & Bax B R B0 134 & (p<0.05)
ZHEFHB LN, AB BRI L Bax Bkt
BB 2 @B %R Lz, 4 L Bel2 Bt A
. score & APP By iR, Bel2 BEsMl
¥t AB BT, Bel2 Bk RIS & Bax Btk
BB BT E (p<0.05) 2 HMBEEIR L 72 £
APP Bt fhisfifatk. AB YRR & APP BRiEmhiM
BBiEARB oMM E R L.

EBAB ORBFEOREINEICL 28K - #H &L
& B4R U720 Bel2 B UF Bax O2ALIZHNMGIC & Y HgEHN
BoOTRF—VAFERINRLT VI EE2RMEL,
AB. Bcl2, Bax ®BRiZ AB DILEN TRV R %
FHL RN ERE L. ERAMIZEITS AB D
& 13 APP D upregulation %z LIZE U 2 W BEHEDSE#R,
APP BHEAIRAE. AB 0ok OB{K L YR Ehs,
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TIVINA T —iRBEBBEE 22T
BT XN X U FEEBpEEES

fclE  MEW', WANG Jian-Zhi?, Wil HEF°,
GRUNDKE-IQBAL Inge?, IQBAL Khalid?, & E X!
THIRBEAREDRIESLWEIF, New York
State Institute for Basic Research in Developmental
Disabilities, *Jt BE Fe s BH B R F B K 40 FH 08
FR

(B MEFESELLNFDIZT VI NAL v —F
(AD) BB B HRBEFRRO—DOTH Y. ZOWBHNL
ELTHECD) Y BALSOBMi 22y vy vy
& % paired helical filaments(PHF) % 0% L MR P
KERBLTWS, 4B ADBHECROhAMBED
Y VEBMky Yy (ADP-Taw) RUPHF & h b ¥
(PHE-Taw) LV 2 F 70 v 54 Y 7 DIERET ANT
FrEAMBRICIIBEHLZTIT THL2WERERL
720 (Nature Med., 2, 871-875, 1996). 47l AD MR fE
BHE LS Mo Ao —8E LT, 20 AD P-Tau
B U PHF-Tau O8ESAREE & SR80 4T L 720

(F5#) AD BE X Y #EL 2 AD P-Tau. PHF-Tau
PHE RSV UVSMMRECIYD T ANRNT X EARIBES
% e X &, 2-aminobenzamide (2AB) I & ¥ B
L7z ChooHREWELEHEITA U MY S
TA—EYDEEREL, £L0BETEMBERR
B exoglycosidase IR VB R AT &N & BV TR L
770

(#%) ADP-Tau. PHE-Tau & bicE~ >/ — 2R
B, BEARBEHELEATY . LALEYDS, 4
DOHER CEBEERIZR S 5> Twizo PHFE-Tau 238
<) - AMBPI L HEAEL. B TROIE L
LONREL BN E N, —H ADP-Tau 2 H i~ ~
J—ZRIBEHIIM A EER 3 RSB ENRB S . M
BNOEERBIZL 2Ty 77 V37 BOBEPREED
BLRAZEPHLPII R ST,

(ZE) ARy vy 7 QRIEESRECIHRE
KHEIEEL, TANRGXE U RORBHICE 2BM3%Y
v, SEOKRE D5 AD BE @ AD P-Tau. PHF-Tau
T ARG FURERERPHFET S LF WL
ER D ADBETRET AN X VEARBEHOESRK
CHEbABEBICREL XL, BHEAMEST Y
B UNRZEBRBL TV A EMEIVREE N,
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MBATT /914 ERWES Y MR
APP Bz FE8BAIZ L B H X /13—t 3 &ML
ERIERISTHE

FH BLE OBV EN FEBELHEA KL E
B @, H0 e

Y —x 7RRFERT, K - BT - AR, SRRk -
B - ZfH

EFELIIBWTERLZE, TF/IANVARI I %
AWT7 34 FRIRM4EEHAHE (APP) % invitro, invivo
DZa2—ar~EETEAN BHUBBSE LR
N—E3HBERLEN, TRV AOREERTE
HHBZRISNHILE2BEIHRE LA S0, T
FBE~D APP BIZTHEAICL V53R SN HHAH
BFOREEIC O VW TEIIRFE 2 ML -0 THET
60

APPRBLT 7/ 94 VA% 5y VEBIZHEAR.3 ~
7 B2 APP RERHMRIES (BRESL, 2ok
AFRAIRBIZEIBOGEERT =2 -0 O
PO R Sz, EEEH X 3—¥ 3 WimiF RO
o ERIEZ, 7~ 14 HRICBE S, APP "#H
LTwhnoa—ayiZBnwTHhBEIRL, BT
APP 587 4 L A &Y 14 B Cid. APP RERH S
D LR WIS A 28— ¥ 3 Wi RIGH
HKOBEBEIHE L BB IN, COEHHNOK
BT C3bi SR EI IRy T - u Ty -
2Nz T CD45, CD4 iR REEOY ¥ 8
HROLBEINL, T4, LacZz®Baryba—nvorAfn
ARBEALZT Y VEETIR, LREOLS LMBIED
FERBOEAR 14 BT CLLBBEI o2,

DEOREE>S., MEARH SR APP FEEE= 2 —
OYRET7RIN—=VA2BETHEOAELLY, 370
Y 7 EHAER FOMOREREE DFEL, TORE
FISIC X o THEIZ TR MEEENTIERI SIS
tEzohi,



2P-58

Apolipoprotein E4 {3 p44/p42 MAP kinase
FOEMILICELY) CREBD ) U B8{EE1TS

CRAR FEN WEH OER EH RERM L0
#hL A kB |l ERY

"REEA R FEBE 2R R R R R (A-2),
*CREST, JST

Apolipoprotein E (ApoE) ® 7 1 ¥V 7 + — A ApoE4 i
TINAR—FHORBEFEINTVEY, £0%
fERX A = XA RBESICHH STV, £Z T ApoE
peptide (aa.141-155 i & h WAL S WA EBERT %
A7V -2y 7 L7285, CREB#EHILE NS Z
Lhbhol, & 5T p44/ps2 MAP kinase % O i ¥
. MRAI LYy 2 BEO LR A DN, T/
ApoE peptide T i receptor associated protein (RAP),
MKS801. Nifedipine % & ORHEHIZL ). CREB ®Y
VBT CHBAA VY ADER ISR
72 CREB Diftk{bit ApoE4 Tid i & h7z4%. ApoE3
TlERLN o7 BLE XY ApoE4 it CREB %
EHIEL. THROZ VA7 ARER DL T B2 &
R ENTz, Tz, ZOBRBICEHN YT ADRAR
p44/p42 MAPkinase ROWEALI S LTwBZ & b
N (A
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FZ7OC FEERERBREIENOICL DM
Rz 0HT 3

CEW BT, EE BA NI K
i IR S B S AR AR A H - HE 1

REFIEHET VI NA T —ROBREBRICES LT
BErEZLNTEY, FATT/ FHBHAERE
(NSAIDs) B 52 #EA T2 W T 5 Z L HHEShTw
5. %7, —BEEBES VAV NO ) IZRERIGOHE
BERFTHY, BBEEBEOT K- 2AROMBEL
FiRT 5. ARETiE, NSAIDs BXUA5u01 Fo
NO - {HZHE L NO - 12 & % B65 &M E a5 ot
THHBE B L /2. 4 B0 NSAIDs (aspirin,
mefenamic acid, indomethacin, ketoprofen) & NO - it
5tk 55435 NO - % HEHAFRICHE LA, X
F &4 F (hydrocortisone, dexamethason) i EVEH %
REhdholz. NO - S54RI & 5 BN O 44
ROBETETRI—VALEZLRLBOSENL, 7
o F DE%E X, NSAIDs OREBFFEMIZ L D HHIC
B S /-4%, inducible NO A HREBEREM S 7o
WMEARE CThHo7z. L L, AF04 FidRESDE
ERS ol TRHLOKERLY, ZoMBERERD
FidFE L LTNSAIDs ® NO  i2x3 5 EHNEEH
WESLEZEZ GRS, NSAIDs B REFIEHOH
5§ NO- DEHNE L VI REREEICL D H
BREDHRZRELID L E2HLMIITE



372

2P-60

MR § B RRBIERISERY
(AGEs) N#ifefE=E BT 2 MR

A IEFHL&A RTLKE B LG BERE,
B FAL wE kT Al 2 %E &
LA FEEBELEHE, MR TREHRASH,
e KR RAEWIEHEE, ARRKKERFRNS
wRBAE

A4 95— RS GEMER Y » 37 BELRD) O
BB CTER ST REABILRISERY (Advanced
Glycation End-products: AGEs) i , B{bd L UBR%
BREAEORNE LTEEEIN TS, T/, 04
Tk Z DRFBEILBUSERB AT VY N < =KD
BizoTwaETHEAFEHEMEINTVS, L
LML, ZhE CHERNIC AGEs MM ek
RHHL-HMEZ LRI TR, Z2TCHRLIT,in
vitro TYER U 7= 5 AGEs H&E L 5 I invivo £ 1
WE L7 AGEs SHZHVTT v MG ARG i
MR d S Ml E 2 RE L7,

M EDZENBEE A TEE AGEs oM HE# %
MTT assay 3 X Uf Trypan blue Ff2 8212 X h R L A2
# B, AGEs-1 ~ -5 (Mol. Med. 5:393 (1999) & 6:114
(2000)) A E MR B RSB bRt BakESk
@ Carboxymethyllysine (CML) TidFthiz@BoH b h i
o 7z. HiZ AGEs O TH AGE-2 (Glyceraldehyde
Mk AGE #:&4) (b eI Zooh, 2o
#FHMid AGE-2 HitkoT{INC & h FREMNPH s,
RICBEEZ O ICBRALEEA2EN (DM-HD) &
EMiEP O AGEs B4 AGEs FRIMKE B8
£ ELISA #: (Mol. Med. 5:393 (1999) & 6:114 (2000))
X hillE L &SR, AGE-1 B X U° CML ##EK Tk
FFRORL D IEDOE—7 (Peaks-1, -2, & -3) K
HmahZznizx LT ,AGEs-2 ~ -5 TiX AGE-1 &£ 5T
BMIZ—F LAz 20— (Peaks-1 & -3) 2HIE &
i Ths 38O AGEs 4Bl 3 2 Ml fadE
A LR, DM-HD BE %D Peaks-1 & -3 12
BuToArAERMBHEEFZD bhi-, £ AGEs
bkt - MEBROFRER , ¥ — 7 312 AGE-2 #i
HOFMC L Y FROICHREESPRNEND Z &
Hohs otz

P EDRRIY  inviro 25 invive L VR L2
AGEs PEEN L EMRHEEZ R L , B2 AGE2 #
BEICED BRI LBHO M E oz,
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PS1 3 Xt XER:®BTDH /v 717
I ZABRROBBREZICHTEITIIZTL
DR E

FHT EEF MA BRI, R #,hE OAE &
A BE TE & RH RE
KEKRFRFRESZRF AR SRS EFEE IR
BEER BRI R 2

Tz 1 (PS1) ERIZ. REETVINS 2 —
% (FAD) X ELZEFERO—2T¥, WICHELA
RIAL DZERORRTIE. 45 £ 42K THEL. FAD
ORBKEEREFRET 5, RARZBIZZIOI XLV R
EREATAE) v 2429 X EEEL.16 ~ 20 i
DI 74y AOBRABICBNT, IRV AE
REATSHPS1I OBETREARICBLTTIOS FB
(AB) « FFIT AB40 Tid7Zz { AB42 (43) HHEmM¥T5C
AL TS,

T/, BRMET VI oy AMEREEE. TCICESY
ENTVER, FOEBETVINAT—HRORED
BEIZOWTI, WERHLMIIIA TRV, 4
. Iy MRAEEEIRIC BV TRENEC TV
SoYLENRNABETHRE, F2 TNV T IF
IPGAY YR YOMEREY N7 BICIIRESEL
ZWICHrbod. —a—1 745XV ML W
WREEY VNV EOSHICRENELD Z L2 BE
LTwa,

4], FA4XPSI /v 74 vy ADOBEFR~F T
T I ZADBRICBW T invivo lZBUIATVIZVAD
MREFERCOVWTHRY L. BRI ANOT VI =
TADBRBEDOEBLRFTTHDIC, HIR9OHEO#E
EFR~NFOT AT VI = A BREEERNRS
EL7 SOTAMI =Y LABERIE BETLVIZTA
ETN P LEEELVBRERAELLEDDOTHS, £0
R, TOo0THREFAMNIBVWT, avbu—0
BLORBT7 VI ABEGRIIBWTRENER
B2 R 5z, Righting reflex I28W T, &#%
0-7HEBRBWITEREZO O, A% 3HHE
KBV TREREFELZE DA S Rz, Negative
geotaxis Ti3EH 7 H BB TRBERENFEL T 5
B RD S5z, BIRICBIT 5 REMRAHTRIC
IaE, TAIZYLOFERICE VL ORM. I
piriform cortex I BV T =2 —074 7 X ¥ M EH#O
BB oS OB EFBD bRz, PS1 ERY
LOREFRANF ORI RDBERADT VI =T AR
Bldoa—-074 527 MIERE LD R
EFRITHIDEEZOND,
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Z—vrEyIRCHE EFILTIRICHG
3290FEA0Y CB{EOKRE

EN O ER, oy BAEWE BE GEN K
B rhEm b KRR & -~ & — SR B A

FEFEBREBLIE T VYN T —FORmBERER
DO—2Thh, TORBEEIHEMBOBEORE
EHBTAZLFMORTVE, ARERELT{LOH
{713 paired helical filament (PHF) T&% ). 0O EEH#H
BRERSIIREICY VBS99 BEATH B, LY
L. PHF BB L HEERICE L BF IOV TR
BCdH %, —}. Niemann Pick disease, type C (NPC)
HHRA L AFa—- V2R YRAALHEDILV AT
- VOMBABEABRBICEENDY, T4V
V—AlZaVATFu— Ve EUREFRE T ARET
H5bo ZOEBRIC D HREREELIZDONS, L
72H3o T ThINA = — R BT 5 Al R HE
ZILOERBHEZ L AF0— LV EOBETHIT S
THOOEELEFNIC L EELZONDL, ThETIZ
FL2ix, 2 VATu—LERHEREHVWTILV AT
- NVOBENRZRELEERTHIL, CORT
FIEADY VBIAEPRETEILEHS LI L
AHFFE T NPC DEFIVI Y R (npch) & VT, I
V27—V R#OEE Y VBEADY) Y BILDOST
AH X ROV TRIEIT- 70

BB AKX, M, FROFEY =% —F
& U postnuclear supernatant % #@% L, NPC1 X5 5
PR TIx X770y V &f7o7 EETTADOK
B &R TIZSTEH 165 kDa DALEIC. B TIZH
180 kDa DALIE I NPC1 ORI HRA TE Iz, &
I L, npct OFEEBE TR SO/ FILH
RLTwWre RICEEO Y YEBICHT AHMETY L
RAEF 70y FRToIIEE T RICHE L Tonpe*
DOFEEGEOKE. ME. FRTR Y YEADORY
CRRACEAL & BT AHMAIC K 2 gl B L. Y
VB E R T AV oMY 2B R
bz LEOBELIVAKHNTLIVATFO— IR
HOBALICL Y 27 EAOY Y BILSMRES W B W EE
(EXAVIN " 3=F (WAl
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Sy MRICBT R AL TLED UBEFR
Hicywdanony K- RS OEE

SRR OREEL AN BEALEA BELER R,
wiE B PR LR BZLAR ARLBRK
%7, PE B, AR

VU KSR B B AR B L2 3R I, 21 37 AT AR R 1
BATHEE L v & —RIRBTRR, AR ERERERS
R FEBERS % B K 50 BF

AV EFVVRVF I AMERAEEAERIERLT
MREEWE RO (=534 P R) ZHE
FHYE2BBEOTA V7 A —ANHFELEL, 2TV F
¥ v L3RR ICIET 3 5 A (PP rp AR e ) .
a2 FVvE Yy IR ER IR T 5 ERE (R
EUMERE) OXRICRET 5. AW TIE, &Y
OVBRFRER G IISET I HERECRERETH S
PG THELERET S DI, HhaxRY F—
EfEsy roaryFLE vy v IBLCOOEETF
BHAEBE L.

Wistar ZHEtE 7 v + (240-260g) &MV, nNuaRY
F— ) OF5 R BH]. haloperidol decanoate (N1
A KB AEE) D 25 eq. mg/0.5ml/kg & 5 i vehicle
0.5ml /kg 2¥5 L. 28 BRI L CarBERE. W
A, Ak, BEB X UBEAHEST S RNA il
L7z ¥ 7VFE YYD mMRNA VRVIZB-T 2 F ¥
FNERER L L2 RT-PCRICE > THIE L2,
27V F T ImRNA LARVIIANBRY F—LD
EM#HESIC LT, MEERE (23%). BA#E (37
%) BLUBEMBEET (40%) CHEEICRBRALZ. #
£AEBIURBICE I 7L F Y Y ImRNA OZ{LIX
Rohedhoie ETORPMT, Huax) F—Lo
BHHSICE 537V %Y Y ImRNA LRVOEL
BADONEP ol AV T VF I VIV T T AEN
@ SNARE B &84KIEA LT oSNAP #E % MET S
DT, AV TVF Y PRI THELFIFAL PR
BHBRENE. 37L& Y v LIRS R
ETaIEHho, BEAEZT, WA, AREEREIC
BIsar7vx v VIRBROBIRINLORED
ABEEHEMH SN TVAE I L2 RETH, OO
BERE, BEABR -8 yoa—u Y OFEBNE
lornarRy F—rHEETCHBMENhL L
(depolarization block) # RBLL72b D TH A o .
BRASEARORER TR Y7V E Y v 1T ORDPH
HEn, TOELREHOEBIZI 0D TlIRWE
ENTV RN, SHOBREZOWMELIFT 5.
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Zy MRBEEICETZ 242714823

MRS L 3 EETFREOZEL : Serial

Analysis of Gene Expression (SAGE) &(C
& B

CEE REZL AN MR EE BB A# R,
Pl TH

RALAFREREFERHRF SRS, SRLA
FREREF A A AL A 22555

AZYT72H IV (MAP) i FRI VTV RFE—
F-lERL, BUR5c )BHEHBRLERTE
DHEMEDH26F . SHIZMAP DRERSICED, =
NHOTHPEBBRNICEE S AL ESMONT
By, EMEBARDS L VIITEBELFITR TV S, 1T
BRI, ToRBFERED> SROTBRICETSCHR
KRTHh, BEFRARVEASROELEES L &
AbNTVAE, AF 7273 Y BRECIIBETR
OB BHEMICBET A I L. 2 ¥y 7243
YIHBOTMEEICRIZTREYEMRT 59 2 THREI
BEETHD, £ THHAbRDbIIZ. 2 ¥ 7273
VEEREIC L B BIZTRBOEE. Serial Analysis
of Gene Expression (SAGE) ¥ % Fi\v» T L7z,

SAGE i3, H5HMBETRHAL TV ELTOEET
EEBIZPOEEMICHITT B HETH 5. ZOKE:
DORFHIIPTDO2HTH B, (1) cDNAORE 576
BiZ®H 5 9-10bp DEH R (tag) 2 KT 5, 2O
tag i3, 4 D mRNA 2 FE T 50+ 42 EREE
ATVS, (2) BHD tag BT T, DEDODOHTFIZL
Ty — 7L VRTHIEWEY 2K SAD tag DI
ERFZEMICHRET B,

IDEHIXTLTEOAZY -2V ADF—% %
LT tag OMBIBREDN—BEREIENIT. daMaTLD
LI BBEFHENLSLVERL TV A 2Eb2 5,
FBEHMDSAGE 54 75 ) —HTORELL, WA
WAHLBEFORBEORVEMAI LD TE S, =
NETI, ¥ Y7283 dmghkg) B L UEBANE
K (Imikg) 285 L. 1 BERBICHEALZS v PKK
BED>OER LA SAGE 54 75— 0, #h¥h
#1 20,000 {8 tag Z AT L. 9,000 L LD mRNA #*
FELTWw3, 20 SAGE DBITREZ L EIZ. 2%
Y7283 vRERSED BETRAOEKCOWVWT
WET 5o
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AR TTRAINCE D K—I53 DBt
HMTBPIAFI T ZF o LOHHIRHR
oW T

CERE M, RE BH D B, del B
VIGERKFEIRZHE, )IFERBEREREST
FR, R B RFERF A R

Blebid, Hay v EMIARFT T TN
(THP) I H A Y T7FRITDF—NRIV FFVRAR—
y—HETHETSICO P, bET. F—33 ¥ (DA)
B ALABHERFEIBT I L2BELLE, Shid
THP 2% 4 > OEMERE % #HIF T 5 WL R
L LZnicHTEEBEERIC L), THP 31
ENZaANA Y TREL Ay 72537 (MAP)
2 & %<7 Z® conditioned place preference (CPP) %
NWMT 5P h o7 RFFRIZEDOA A=
ZLRBRT B0, v RAMEHICE TS DAL
T ZBXIET NS VB X UMAPOMMAIRE
ZhiCH T 5 THP OEEL, BABNENEE AT
Bay L7z,

THP 5 mg/kg RiALELII A B A AR S OHE< 7 2
BT MEEDA VRNVICEHBES 2 ah ol
MAP 1 mg/kg i3855 20 ~40 F2 ¥ —2 L LT, &
RN TERA 600% D DA Bl 28l &E 2 L. C
O DA B THPRIAEIZ X Y ¥ — 2 BD L XV TR
550 280 ~ 290%CE THEICHM I NI, — k., 2
% 4 ¥ 10mg/kg i< & 5 H44% DA L~V 08 fid THP
BAAEICE W ZBIRDLN o7, DA OREY
3,4-dihydroxyphenylacetic acid (DOPAC) iX MAP i
X D #5540 ~ 80 2 HHRIHO 50 ~ 67%I B
L7=2% Zo#EAE THP & A B AR KB s c2i
BOOLNLD o7z, WAL =V BIUZORS
# 5-hydroxyindoleacetic acid (5-HIAA) 12 PR BEIR
BEICIEBELZThho i,

P hokgi, THP MBI BT5 MAPIC L S
DABHZHITAIEICEY, TV ADOMAPFR
CPP %8Pl L 7- e 2R3 %,



2P-66

T4 7ATLAEICE B >EBMIEES
FERETFOER

CHH B AR —EL HIE FEVLEAR RELHE
& B RA?

'E LA BE R AR LA A AR R R, AR A
B E 28

(H#) =4 20714 (DNAchip) Bz~ iIcE K
BEH-BHME) OBETORBLELERI)—=V
TEHRFDOFFEWENFETH D, FBEICL D E
VRS FEHOBETRALIOET= Y Y VW
b, 2T, BLAR~A4 707 L4 E2RfBELT
P oRBUR G L) BBET 2 BEFORN %
fitol-THET S,

() 184 amitriptyline A8 (4 A B, 1pM) 2~
7 A neuroblastoma 13 N18TG2 Il 24Tv» mRNA
EHBLL, BETRI Y —zvre<{707L4
ETHVWRARICEDOD > 2 BEFIZOWT/, —F
¥7ay MENETo CHEARZ L REEAROFME
Bt L7z,

#R) ~f 77V 4%I2X Y, 9,800 HHEET
DRERBREAL B L. S8 E H~T amitriptyline 2L E
BTERLZ Q58UL) EFE—, KF L
QS HEUT) BEFIIZoTho72, WKLBETF
WZOWT/ =¥ >r7uy METOHAELE. ZDEIE
F i3 amitriptyline 24— H B CRIBEFM RS, —H
H»HMA LAY, MABITRAMKL T BN
MBIZEVRRATEI LN £/, 1-10uM #
T amitriptyline SLER RIS R T L0 -
720 MDH ) DFALE (clomipramine, mianserin) T
b RIETFRBEMSEAL Tz,

(FH) HH>EBURE I VFEIIALBRETFD
BRI A 20T VA EFEHTHLILENREN
oo BRMEAREEICHYY 5 RBIIKEBESH S o%
B CRHAEMIBRHCX B EFIFHY A%
WIEHLRP ko7, RABLELDH - 1BETF
oW TIRERFIORE L BIE TRIERIT 2 #D 5T
Vh, 4707 VAKREYFERON S oXFHEE
EFVFHELPICENT, S OHOREOBE LRI
IDEDREIZFL L) A TREESL LI LASRXh
72
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IR/ —NMIEBT7x%2 2 IVORREAL

A EHLXIN BFLAE 1 BAR B
& R, W AR

ULIRER R R 22 B A BB RS M R s B, ALMRER R K22
RSP TR BRI RL, LR ER 2R 3L
FE—HE

BN - BHRNEELSIEREILIBTY /- VOfE
B, B4 2AE»5FHERTVWS, Zrid, h
VEAVEY VX —RNDLY ) - VOEBBIZERL
T&7. Thbb, TLVI—VERESL-EBWEF
WERU, TV VREEREY VTV TCGsan TF
ZVEEY 75— ¥ (AC) RO TIZHE D MK cAMP
BERTHEZLZEEZRLTE . —H, =¥/ —
VORBBREIZL VRN Ca* BECEER25 252
EXFWEPIZEN, NMDA SBATLH#ELES 2 L9
HEhTws, RPIRTE, 7VI—1D Ca* ¥ 7
WEER L, ZO8EL Ca> E4&HAYE (74 %
V) THE L7, NMDA Z&4u#EE. Bl - A b
VABGETRIBZZESNON, TUINL T — ]
BMTE, 7TRAFT T4V 74— LOEBREOMA -
REOEABRILZZLIRENTVS, SH, TV
a—ND Ca* ¥ 7 VIZEBB~OEE Y EILHRRD
B cHEEMIE (A549) 2HVWTTAF Y Y74V
7 4+ —AO mRNA, HARBEOBLERFT L. £
DRR, BIZ, TAFVVIVORBEYNLY /- LT
WMRTHZehbrolz, LEL, 7TRAFY VL TH
FOUVHIRBHEHBRER, o bu— L REBELTEL
BRDONLEholze —FH, TVI—VIKGFREBER
BREHWEYZRAY YTy M b, BEEARTT
AFVVIVORBEN 2 PO— L ERBLTEER
WAKLTWAZENRENS, T, TNV a— VRS
ERHMF T, BEELERTTAF YV IVICHT
2XBVETIMEORBENLZ UL Z RS, 7
Na—VdCa® T NVEAIITAF Y 2 IVHIES
THIEPRBEIN, SETAFIVIVHEEDLIHIK
b2 RIS 25,
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v < REUNE bis(pinacolyl methyl)
phosphonate (BPMP) DiE&ES v 7 X b
OY 4 bMIHT3HE

BE —EREE E|E RR R BE  BHE, M
R, M BR, KL M BE ER
B BTN R R ER R IR 22

PN, IR VLB EOERY) VRABRHOEEAOH
BEEE7TEF VI V2R FF—VYHERH LD
U EHNBEROBREREICLIAbDEEZORT
VB, Thos o ofM~oEREOERL L. £
OROEF IOV TOFMIIPSPIZ SR TR,
.. ThooWBHO7) 7T 5 EEIo
WTIHIHhETEEAERF IR T ol BA
BN FTFTIC, BATIRZFORE, SHNKL CHE
ShTvsH )Y vy yoRENENYE
bis(isopropyl methyl)phosphonate(BIMP) 8 X ¢
bis(pinacolyl methyl)phosphonate(BPMP) & & H L. €
ODEEERLZEL T, YV, Yo EE L OEM
HEETHIEERELCE -, 5E, 412 BPMP
PFHOWC, BES vy r7AMaY A Moo T AERIC
DWTKRE L7

KB, BBEI1SHSOSD 5y MERAREZE LY
HBL-7A PO A FEEEL, BPMP O&RIZE
128 & L 72 4 ¥ (Niijima,H. et al. Toxicol. Appl.
Pharmacol. 156, 64-69, 1999) I2%t-> THT o7z, XL ®
7 X had A Mo 2 MR#EEICo W T, BPMP
BREXR24ABHT MBEELzybu—pERBLE
CH BEOHMBERBR BB NED S D
tetrazoliumsalt D O & o CdH 5 WST-8 25 % 5 ey
MO7 v 4 RJRTIEBPMPIZX 7R bay A biok
% Z O tetrazolium salt DR ITEEDFTLEIED iz,
¥, BPMPIZX D 7 A uy A VOB LEEEL
VRO ONT, Tebh, BPMP T 24 BRIRIBT %
&L B o-MBEEETARERT A a4 by
LHIRVWEREZF o MERT A Iy 4 FA0ZEL
PROLNZ, TOLEOMPBAY /T MEEROE
BEWHLICT S0, p44/A2 MAP ¥+ —¥ D)
VBALDIRBEHY CBEYBIC LA T2 VT
Oy FCHRELALEZ S, BPMP 2FEHEICIX. MAP
¥F—¥OY VBILRBIZE -2 ) LB{kId G d o
7o, RIBBRMATER 8 ~ 24 BFIIC B W TR 2 Y &~
BILDTTES D H iz,

##E(LZE  Vol. 39 (No. 3), 2000

2P-69

Release of amino acids from hippocam-
pal synaptosomes of kindled rats

°Kazuhihsa MAEDA, Hideaki MITANI, Sin-ichi
YOSHIOKA, Takefusa NAGAMI, Ryuzo
KAWAHARA

Department of Neuropsychiatry, Faculty of Medicine,
Tottori University

Many studies have been reported on the changes of
amino acids in experimental epilepsy models by using
slices of the brain or microdialysis methods. In this
study, we use the superfusion technique of synaptoso-
mal fraction to evaluate the kindling induced changes
of presynaptic amino acid systems in the brain.

Wistar rats were used for this study. Bipolar elec-
trode was implanted into the right amygdala and the
stimulus was a 50 Hz biphasic square wave at intensity
above the threshold for after discharges. In the course
of kindling, three consecutive stage 5 seizures were
considered as fully kindled. Control group was
implanted electrode but was not electrically stimulated.
One week after the last stimulation, rats were killed
and the hippocampus was quickly removed. The tissue
was homogenized in 0.32 M sucrose, buffered with 20
mM Tris-HCL. The homogenate was centrifuged at
1000 x g for 5 min and the pellet was resuspended in
KRB. Synaptosomes were isolated from the superna-
tant by re-centrifugation and were layered on filters.
Superfusion was conducted at a flow rate of 0.5 ml/
min with KRB. 40 minutes after the start of superfu-
sion, the synaptosomes were stimulated with 30mM
KC1 for 2 min. Endogenous gulutamic acid (Glu) and
GABA released from syanptosomes were measured by
HPLC methods and the amount of amino acid released
into each fraction was expressed as pmol/min/mg pro-
tein of synaptosomes. The basal amounts of Glu and
GABA released of control rats were 16.0 and 2.8,
respectively. The basal amounts of these amino acids
released of ipsilateral side of kindled rats were 15.5
and 3.1. When the synaptosome was exposed to KCl,
significant increases in the amounts of Glu and GABA
released were observed. The increasing rate of Glu in
kindled rats by depolarization was greater than that of
control rats.
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ThhARSREILBIZICH VT eNOS iE0h
Zp

e EH L, EH OME, &k
URAARRE R E R A B R AT A BT SR, A
FIRFER MR

(Bi] #@PE/MICBET5EHE® LTP) 1.
TAPARROERICLES T2 WY S 5, Nitric
Oxide (NO) K LTPICHT5HTHEA vy Vxr—D
BHODEOHTHY, NOAHKEFE (NOS) &b
EShb, NOSIiRFEE LTHERICBELTWS
nNOS &, F& LTRERMRBICRELTEY, BF
FBEORIDRLTWINOS &, S5 CmMBENEMEIC
RIEL T2 eNOS D 3 2DREMT 4 VA A2
b T3, LTP 21X nNOS & eNOS Ol E A B5- L
TWb, INOS IZDOWTR7V—-I TV hvEELAL, M
JaeE Rz LTREROMBMICHELTH Y., —H,
nNOS I HRE LOREIRB I N TV D, B
REH AT 5 eNOS 25 EL <7 A0 T A D AF
VERTEDI) LREAZESLLTWEO2%, EL <
TADBRTHDDY/TIPT Y A L B L e ds b L ER
B HRE Lo

[(F8:] 10,2030 ERORIEBEELZ B VELAZEL~
7 A(EL[s]). BIE$ 5B b Z/EREE D % W EL(EL[ns]).
DDY/TIP v v A& 6Lk A, #EEORE*
homogenate & L. T #% 15,000rpm T 20 5 4 T T
L UL7- k% Westernblot {2 F 72, SDS
polyacrylamidegel CE&IKE % 17>\ SigmatLdnNOS
(N ,C#).iNOS (N %), eNOS (N & ,CK) &KV
Za—F k% 1 Xtk LTV, horseradish
peroxidase %48 L7 2 kIifh % H v, Hili @ Lumino
Substrate Kit TREAKRMB LI SOT7 4V AEFY Y
PA—F—ICTHEERL. KB L7

[ R]EL[s] #E? INOS i3 10 HAd 5B 412 LR
LI 2088 THICY — 2 %50 2, 30 88TH 2058
BERLLARTHo72 nNOS I 10 Bl THE N X
. 20 TIRESICHEICED SN, 30 8BTIRA
BITHRKL Twiz, THIZK LT, eNOS DRFARIIE
DTEP 572, DDY IZ2oWTILERZ b3, eNOS.
nNO L2t S ik dh oz,

[Z£] nNOS DERT % NO H3 55T WPk 37 858
BN THETREA Yy Yy —E LT, #EZICH
BLTwAWERERLTWS, —F79—3TV a0
D LEFAERET % INOS DREOK R 2 BRETE
BEIO P T—HTLELTHVTWAEVL DR
bihsn, 2512eNOS BHBBD THEWZ L TR ET
MBERIORBLZZLTWAELOERbR S,
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Alzheimer's disease-related gene expres-
sion in human cell lines following infection
with Mycobacterium leprae

°Masumi ENDOH
Leprosy Research Center, National Institute of
Infectious Diseases

In our previous study, elderly patients with leprosy
have a low prevalence of senile dementia of Alzheimer
type. In addition, the frequency of f-amyloid protein
deposition was lower, and hippocampal neurons were
well preserved in the brain of non-demented patients
with leprosy than in controls. In the present study, we
examined the levels of Alzheimer's disease-related
genes (B-amyloid precursor protein, presenilin-1,-2,
apolipoprotein E, tau), neurotrofic factors and cytok-
ines (NGF, GDNF, CNTF, BDNF, IGF-1, NT-3, TGF-
B, IL-2, IL-6, IL-12), proinflammatory cytokines
(TNF-c, IFN-y, IL-10/B) and C-C chemokines (MCP-
1, RANTES) mRNA by reverse transcription-competi-
tive PCR in human neural cell lines (SK-N-SH, IMR-
32) following infection with Mycobacterium leprae.
The constitutive expression of every kind of Alzhe-
imer's disease-related genes, and CNTF, BDNF, IGF-1,
NT-3, IL-12, TNF-a, IL-10/B, RANTES mRNA was
identified in these cell lines. The levels of Alzheimer's
disease-related genes mRNA were unaltered in IMR-
32 cell lines following exposure to Iysate of Mycobac-
terium leprae, whereas PS-2 mRNA expression was
upregulated in SK-N-SH cells after this treatment. The
levels of RANTES mRNA was also upregulated in
both cell lines after this treatment. These results indi-
cate that the existence of cell specific mechanisms
and/or different regulatory system for the expression of
PS-1,2 genes in human neural cells. These finding is
also speculated that Mycobacterium leprae-infected
human neural cells produce C-C chemokine RANTES,
its induce focal inflammatory with resulting nerve
damage in central nervous system. Further work is in
progress to clear the significance of expression of
Alzheimer's disease-related genes in human neural
cells following infection with Mycobacterium leprae.
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X ML ZREFEICHESFIEAR AP1 DNA KBS
BEFRICHT B3 NMDA L 742 —DEE

CHER SO M K A B kH EE
ERAFELBRWEFRE

BR¥EZA PL A, HERIZBW TR ZEBNBEL
b2 ELEIEEH, ChiZ—BHREOX M XAKOR
By EANICRIABE ShaMBHELORK RS
LZEZOND, AL, A PV AAMICED
NMDA L+ 7% —DF#E, BLXIU'NMDA L7 % —
EHHALIC L 2HMBEREENHRTREREZRVWAEL
2o L7z T, 4EIZA PV RERIC K 2 B8R
KB T RRELL OBREHLMITH20. R
FUARARICES S UL Y Yy A-REERNEETR
BIZ>WTRE L,

8 HMD Wistar RHEMET v V2 BBA M LAY —Y
WKTHWEL, 25 COEBMET T 1.5-6 RESEETE T
KICBTIEICED, ARWER PV AAFTEZT- 72
A ML AREERT R EEAEIC. BASHAE. T
B LU BB L CAREHRBEZRARL, ¥
VT M7 R4 VESHART AP1 © DNA &
BREELHE L. /2. A MV AAMETIC NMDA (100
mg/kg) BLXFNMDA VL7 ¥ —D7 ¥ T=X T
%5 MK-801 (10 mg/kg) %#. ThZhBEENES L
BTV TH, FHIC APIDNABSSELIEL
720

3R F L AAWES T, BRESERMS L OCTRE
TiZ APL DNA #ARICVWTN S FWHLELIRED S
o7zl LT, BFCBVWTHBEORSE
D APl & LAFRD LN ZOBIE AP1 L0 -
HiZ, APLVABAFTRTHEBTROKREL, AFRT
HOKEHMB IR LA, 4 BB ICIIEELK
GEIARRBOONEh o3 BHX ML AAHRTE
BORITH AP #&EHIZ. NMDA LTy —7
Y IT=AMTH5HMK-801 Bt 5 ClEBEZ TR
oz, NMDA %Hi#5 15 ¢ ARICHR SR,
RIEABILEMRTZTo72E 25, BIBHELIC
NR1. NR2C B L' NR2D #7212y b ¥ Y32 B D
BEMFED ST,

PDLEOEELY, —BEOX ML ABMOBEN B
EBREHBET AP1 ORBL AL C, BIBTENEE
ShBLEBBIND, T/ ZOBBHAI=LIZH
2L EH—8ik BAIFHEN NMDA L &7y — 385
T AHWEEIRE Sh S,
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Effect of antidepressants on expression
of dopamine receptor mRNA

°Jun MIURA, Teruaki TANAKA, Kensuke
KAMEDA, Ichiro KUSUMI, Tsukasa KOYAMA
Department of Psychiatry, Hokkaido University

Antidepressant drugs have been assumed to exert their
clinical effects through noradrenergic and serotonergic
systems. However, the locomotor stimulant effects of
dopamine (DA) agonists have also been found to be
potentiated after chronic treatment with antidepressant
drugs.We therefore examined the expression of mRNA
coding for dopamine D1 receptor (D1R), D2 receptor
(D2R) and D3 receptor (D3R) in the rat brain. Male
Wistar rats (180-200g) received daily injections of
amitriptyline (20mg/kg BW i.p.), desipramine (20mg/
kg BW ip.), fluvoxamine (20mg/kg BW i.p.) and
sulpiride (10 and 100mg/kg BW i.p.) for 21days.Four
hours after the last injection, total RNA was extracted
from striatum, nucleus accumbens and frontal cortex.
Expression of mRNA was analysed by northern
hybridization. In the striatum, there were trends that
DIR mRNA increased after treatment with fluvoxam-
ine and that D2R mRNA decreased after treatment
with amitriptyline. In nucleus accumbens, D1IR mRNA
significantly decreased and D2R and D3R mRNA
tended to decrease after treatment with amitriptyline.
There is a trend that D2R and D3R mRNA decreased
after tereatment with sulpiride (10mg/kg BW). In fron-
tal cortex, DIR mRNA increased and D2R mRNA
decreased significantly after treatment with amitrip-
tyline. There is a trend that DIR mRNA decreased
after treatment with sulpiride (10mg/kg BW). In sum-
mary, antidepressant drugs have some effect on
dopaminergic system.
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BRERURRICEHERBICRET S
p38MAPKo DX 75 1 AEMORTE
& AR

CHTF &F, AN R N RE Bt &
PN N = At g i

Mitogen-activated protein kinases (MAPKs) i #H}f8 & iZ
FETDHE) VAL F =3+ —ETH Y ML
LO®EAOMBITH LTILSIRET 5. 2D MAPK
77 I -0 T, FICp3SMAPK 7 7 I Y —IiZi#EH
L 7=, p38o/RK/CSBP2 %°. p38B. p38yERK6/SAPK3,
p388/SAPK4 @ X 512, MAPK 7 7 3 U —{Zid. v
DPDT AV T+ —ADBHEHET B, &6, ThHo
T4V 74— HIit, p38a T 5 Mxi2, p38p ixt
THPIPLEVIRATTIAANYT VI HBFLZ LR
MENTWD, S0, p38a KHBNO AT T4 AEY
(p38a2 L&) BHETHI L ERVIL O THE
T 5. 2D p38a2 ik, p38a DEHID R T4 ANY T
YIFTCHBEMx2 EIEHLPICR ST ATIA T VT
FZTTW, 72, MAPK 12k, Z0iGHALICESE
TH5HMAPKK HH F AL U THBHCD F AL VA
HET 52 ENTTIRAISATL A, p38a2 i C A
WHEHELTWACD FAL Y& REL TV, EBE,
p38a B U p38a2 % cos Mg THMMBEI 8L I A,
p38a ity B L I N7z A, p38a2 XY Y BMLERIT
Ho7zo F72. p38a2 ® mRNA RBUC BT 5 #iks4i
ERHR-EZAH, EMEBPRICHFERNICRIALTWS
S EHbhor, ThbDRES D, p3sa2 (LA
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The International Society for Neurochemistry

1s pleased to introduce its

NEW COMMUNITY PORTAL

at

http://www.neurochem.org

This new site replaces the existing one, is free to all will open on
September 1, 2000.  The Society expects that this site will become the
international source of comprehensive information on neurochemistry

and will become interactive. Please visit.

The International Society for Neurochemistry

/s pleased to announce that the

JOURNAL OF NEUROCHEMISTRY

is now available online at

http://www_jneurochem.org/

This site is free and available to all on the Internet until the end of the
tnal period which is 31st January 2001.

Please see Subscription Information for further details.
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S13 S14
MUSCLE 2P-38
Musk RTK 1P-33
MUTANT 1P-68 2P-70 3A1500
Mycobacterium leprae. 2P-71
MYELIN 1P-63 1P-64 1P-65
1P-66 2P-30
MYELINATION S45
MYOTUBE 1P-40
)
NACP 3D1400
NA-K ATPASE 1P-21
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NEUROTROPHIC 1B1520 1P-01
1P-37 1P-72 1P-77
1P-78 1P-79 1P-80
1P-81 2P-13 2P-18
3B1300 3B1400 3B1420
3B1440 3B1500 3B1540

1P-46
2P-16
2P-61

582
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1B1520 1D1520 1D1620

1P-05 1P-12 1P-34
1P-35 1P-36 1P-74
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OOCYTE 1P-05
orexin S64 S65
ORGANOPHOSPHATE 2P-68
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physiologiical action of DHEA S3
PKC S71
PLASMA MEMBRANE {AXOLEMMA]
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POLARITY S39
POLYAMINE 1P-12
POSTSYNAPTIC 2P-09
POSTSYNAPTIC CURRENT  S26
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potassium channel 1P-64
POTASSIUM (K] 1P-06
POTASSIUM {K] CHANNEL  1P-02
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1D1520 S15
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SIGNAL TRANSDUCTION  2P-58
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S29 533 S35
synaptic plasticity $59
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TUMOR NECROSIS FACTOR ALPHA
1P-54
TWO-HYBRID SYSTEM S18
TYROSINE HYDROXYLASE
1P-13
()
ubiquitin-like protein S27

Up-regulation of uncoupling protein

family
UPTAKE

\J
VASCULAR
VENTRICLE
VIRUS
VISUAL

W)
WATER

)
ZINC

S63

1D1620 1P-20 S12

2P-41

2P-06
1P-61 1P-79

578

1P-22  1P-23

1P-05

391



Mﬁ{ti 39% %3% TR R RO R R TR LU LT L

PI124E10H 1 H 5847
miEMETE  H A M & L ¥ &
R & & =A HIE

w 1 B H A #f & ft 2 &
T113-8622 MR SCRIX ABAS -16-9
WRIEN HAZXFEBELY 7 —W
EDOR0 P ] ¥58 5 Rl B



	aa0001
	aa0002
	aa0003
	aa0004
	aa0005
	aa0006
	aa0007
	aa0008
	aa0009
	aa0010
	aa0011
	aa0012
	aa0013
	aa0014
	aa0015
	aa0016
	aa0017
	aa0018
	aa0019
	aa0020
	aa0021
	aa0022
	aa0023
	aa0024
	aa0025
	aa0026
	aa0027
	aa0028
	aa0029
	aa0030
	aa0031
	aa0032
	aa0033
	aa0034
	aa0035
	aa0036
	aa0037
	aa0038
	aa0039
	aa0040
	aa0041
	aa0042
	aa0043
	aa0044
	aa0045
	aa0046
	aa0047
	aa0048
	aa0049
	aa0050
	aa0051
	aa0052
	aa0053
	aa0054
	aa0055
	aa0056
	aa0057
	aa0058
	aa0059
	aa0060
	aa0061
	aa0062
	aa0063
	aa0064
	aa0065
	aa0066
	aa0067
	aa0068
	aa0069
	aa0070
	aa0071
	aa0072
	aa0073
	aa0074
	aa0075
	aa0076
	aa0077
	aa0078
	aa0079
	aa0080
	aa0081
	aa0082
	aa0083
	aa0084
	aa0085
	aa0086
	aa0087
	aa0088
	aa0089
	aa0090
	aa0091
	aa0092
	aa0093
	aa0094
	aa0095
	aa0096
	aa0097
	aa0098
	aa0099
	aa0100
	aa0101
	aa0102
	aa0103
	aa0104
	aa0105
	aa0106
	aa0107
	aa0108
	aa0109
	aa0110
	aa0111
	aa0112
	aa0113
	aa0114
	aa0115
	aa0116
	aa0117
	aa0118
	aa0119
	aa0120
	aa0121
	aa0122
	aa0123
	aa0124
	aa0125
	aa0126
	aa0127
	aa0128
	aa0129
	aa0130
	aa0131
	aa0132
	aa0133
	aa0134
	aa0135
	aa0136
	aa0137
	aa0138
	aa0139
	aa0140
	aa0141
	aa0142
	aa0143
	aa0144
	aa0145
	aa0146
	aa0147
	aa0148
	aa0149
	aa0150
	aa0151
	aa0152
	aa0153
	aa0154
	aa0155
	aa0156
	aa0157
	aa0158
	aa0159
	aa0160
	aa0161
	aa0162
	aa0163
	aa0164
	aa0165
	aa0166
	aa0167
	aa0168
	aa0169
	aa0170
	aa0171
	aa0172
	aa0173
	aa0174
	aa0175
	aa0176
	aa0177
	aa0178
	aa0179
	aa0180
	aa0181
	aa0182
	aa0183
	aa0184
	aa0185
	aa0186
	aa0187
	aa0188
	aa0189
	aa0190
	aa0191
	aa0192
	aa0193
	aa0194
	aa0195
	aa0196
	aa0197
	aa0198
	aa0199
	aa0200
	aa0201
	aa0202
	aa0203
	aa0204
	aa0205
	aa0206
	aa0207
	aa0208
	aa0209
	aa0210
	aa0211
	aa0212
	aa0213
	aa0214
	aa0215
	aa0216
	aa0217
	aa0218
	aa0219
	aa0220
	aa0221
	aa0222
	aa0223
	aa0224
	aa0225
	aa0226
	aa0227
	aa0228
	aa0229
	aa0230
	aa0231
	aa0232
	aa0233
	aa0234
	aa0235
	aa0236
	aa0237
	aa0238
	aa0239
	aa0240
	aa0241
	aa0244

