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R | WEMEAA [WiE—-JV7EiEHR] O=F

R mURm et RRAGIRE  THRHEA
(ERERIAT - EHRFH)

TR SFEICERE UREERAR - o 7Ol (FIERCERLCElc. DM
([C. RIDRFYVRIDAITIEED., EFEDERY VRIDA, ESICKRFSBICT LRT
W LTSN cI—0Ov/\JUPRRBICOVWCZHEDOD—oav 7, 8BICA VR T)bwy
I THDNEERERI 22 (CBIF D _HOY VRI D AZEILWEBOFRIIN SIRELUTREL
o WFNBERELIELANILDELWET. ARECHDIC. TUT, SEIDREYVIRIT A
[JU7HIRRDEECTRAE] [CBIDDTHDHN. TOBDIAKMRFEFEZENCEED., &K
DURITAICBVTIENTEBL LD, RVICIKNEFES NIz, EDHAT. 7TRDEE
BERFBTCVEEW . TOVYRITALAZRBONTIAETNE. T 7 HRROEZHEO—EBIE
BEUVWELEB#FUTETDEEELTWLD,

IWEBDRFEBRFEIFFER 17 FIBIC=FHOHEMMZZ (. KFEEUTEIKRERL T
Wy v —Thofeht. ZNFFHHEICH T DT v v—EWND LD, 14DEHEHE. 32 DS
[CBVWCERERICED D TVDEEDT [FS U ZVD CIEREICHEFHREE(CERDIAD D, PR
ELRCHFSNEL TN ISDE T EYT—Y 3 VDR TUNCHENCEBEDRESICER
DL EWVNDTETH DI, ZICFYNY—D—0Yav T, BRBERZULTCYVRIDLTD
HOFEROFHIDILATEWVEDARD EEBWN D ofc, (FIF—+ BOEFEARIOBICHIE DT
D ORLIET BINA RZIEE. AIEBHEIELTHEAENTEZRA D ENTES .

fEREUT, IEBICIVTREFHOZRITD I ENTE., JYPDEEZEZEEIT D EIFLFEDD
—ERDOMREED THLINEDHIEZTBV ., HEICHITSEINRBeCEE. JUTH
R [WEEEEMAE] EVWSETHET DI EDERZERD CEIFEIENRBEITELL,

JUTHEIEXFEED BERSDIRETEATVD, TORR. F£IFIMEERIRCDITD
JUTVHROEZEMEDAOSNCEINTETCLD, EIFVR. FEXREKIARDE CORERIF T2
TlFEW. TJUTPMRRZEDDICDONT. EEERIEX D Z XL PEEEREEREA N A L7
JUTPHIBIRE TER D CEIFTEEVEDEIEIFEEDIEDD TH D,

RSTEBIARDESRF. 52 SNHBICT U P MBI DIEEE S ZDREFIEICH (S D EE!
ZHSMMCUL. JUTFPHEDMIFRICSITDMBEDMHRDEFD—DTHd T &Z3# U TIBE.
EOICKEFIT U PHENERTEDEHNDZED CEICHDEEZEZTWVD, AH. SIMLT
LREEEFROREDHENWCERZBIFTNFENTH D,

(2005.12.8)
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The wide-ranging regulation by astrocytic ATP of brain functions.
Schuichi Koizumi, National Institute of Health Sciences

CNFECIa2—OVOXFHREZEZ SN TET U 7R, FHCF A SOYA MORICESHFEEBESZBELTCVSDEN
BHONEE D CEIC, PR OYA MMIRELOMBRTmENEZSHRZB L. FRICIH U CRERFZRET 0. ORI
RF (gliotransmitter) & UT. HBEAATPHFRDOIFREZRICT, CNKTIC, 77X MOYA S SRE SN
ATPHOF7 A hOT A hEDEFREEZE D FDNERFE LTHWVLTWVWS T & @EFOHEMIEICERLTCY T TG
EEEENICHEIL VDI EERELTE, Ffe. PANOTA MIZFBREICIS CTATPERHETDIEFD D TEL.
BENICHATPZRELTCVWD CENS. BEHRROEEZEENICHEI U CLDIREHBRR U CEc. RLZZHIN
T CTDMDIARHRDEL < BMEERZD in vitro R THROHNICER TH oicicsd. EEDIKANTDIEREDEVHEIREN
TULEh &, EHDITIL—TH BRI A AIERE 5T in vivoREER(ICKDIRETDTHN. JU 7Hlatae i aiZimie
HREICHET DT &, TOICERBEDRREIC A SOTUA OMEEZ(ENBES I &%, JU 7 —miRfigEEOEE M
& H(ClFgliotransmitter ATPOEEMN RSN D DH D, F A OYA MFYFTRAZHET—HFT. MEEE(CZDend-
feetZH(E L. FEHV/INMERUEMMEERDEA TS, CNOSMEDKRERRCIEMEFBHCMERFMIENFE
DL INODMIIICIFEP2Y2 ZEHE, FEP2EFANREIRLUTVD, FEMH/\ME P EMME FHERDZEHYNE
<. ZA-OYA bDendfeet CAEZEFNCWVSC EZERET &, MEFEHCMERE MR P2 ZEHMAEND ATP G
BIE7 A SOY A STHDAEMD B, KR, 7 ~OYA hDendfeet TIFATPIKTFIIE Ca> wave DRSNS, 5
O, MEFERMEISEEULT. MIEAATPOERZRS Ulc&E D, ATPIZIERRMIEDP2Y2 REMEIC/EA L. Caik
ENICEZS ISR Ulc, &fc. 7A MOYA b—MEBRAKMIEBDOATPZN LT 22—y 3 VBRI NIz, &
NHoOERIF. 7AMOYA MFATPZBRWVWCZDOBMAEZHE LTS L. PR MOTA MOHR - MERDA >~/
F—TI1—REUTHERELTLD T E. ETOICTOFEERRICATPAEZEFERE ZRICUCVDTEMZRBI DD TH
Bo PAROYA MFATPZRWC, & TILEFEEMEREREICRES LTV EEZ 5 N5,

We have already shown that astrocytic ATP is an important “gliotransmitter” that mediates intercellular communica-
tions in adjacent cells including astrocytes, microglia and neurons. Astrocytes release ATP in response to various stimuli
and even spontaneously, which results in modulation of activity-dependent and tonic regulation of synaptic transmission.
In addition, astrocytes surround vascular walls by their endfeet where P2Y2 receptors are localized and the ATP-
dependent Ca?* wave can be seen. ATP might be a critical mediator at perivascular cells that control local blood flow.
Astrocytes using ATP/P2 receptors, may function as an interface between neurons and blood vessels, leading to a wide-
ranging regulation of brain functions.

S

72 ROYA K

IR B— (ENIERREmEEHFAR - 258 - £—=F - ER)

MA RIFFRISER S ATPEHEL), BERPIREIRRE ATP/P2 REHMFEICHESE. JU 7 HBDINEZRELRI D EEH U
TWBDBIC, KDBSATPICIHET D7 A OYA MARKICHER, 77X MOYA M SIETHRD I EZTEICHERLU

EHS. PARNOYA SOREEED Y A F S AALICRICTREIZRS DT ULIEL,
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Classification of perineuronal glial cells and direct evidence for
mutual interactions between interneurons and astrocytes studied in

the stratum radiatum of rat hippocampal CA1 region
Kato Hiroshi

SE
JUTHIRICKD YT TRAREPY T TARFIHHWVFER -1 —0O N G"

DEENSRHEINRZREN TN, TDeHIC, BHECATEEHD
W%?E(C%Eﬂﬂ@ﬁﬁ%%i) 7(__1 D‘/(Cﬁ%@'éﬁ")?%ﬁﬂﬂ@ (perineu-

\\\\\

Synaptic
transmission

Pre - S -Neu

U T‘HHH‘HK a— EI/D\ i L/‘Cb\éb\b‘c@éo S b (Sprague-
Dawley, £#23-30H) h'SEFHEVH (400 umZIER L, ¥F TR
DATTRBDTSH ([CHRIHEM(SE)ZE S, TE—1—DO>/(Post-S-Neu)
BKRUPN-GlialZ/)Cy FEBEZRIA LU TEERZITOIc. TDRERIGLT
DELDTholc,

Post-S-Neu & PN-Glia [FEEE&-hDEEMER CHEAEADARE SIS KD XA
TERD, BROBICKDEHEMDOFENDERICK > THERPICEHS
MR TEIC, CDERF, EREDFEERDIRS & RREE#FNEECHER TS,

PN-Gliald, BRIERREBRIEATETIICKD, AUDF> ROJU7 (O) E7ASOTUP(Ast)EICHETEz, Olildix
VBRLERREENIE, BVANBIENZRES, —H AstFBREUNES BIRIMED ofc. MEEXD T DEFRFZFNZEN, -65
mV BKU 300 MQTHolce COZEDXAE, biocytiniFAICKDEREERR, BLUO0IDY—H—D CNPase & Ast
DY —H—"TCd5 GFAPDREHBAE CTHER CElc. MUTDERERTIFAstICERL, Ast& Post-S-Neu EDSREIRFICR—)b
TIVEERZTVmEOEEDIERZBEES U,

(MASRERICT U T Ast(EBRFBHEOBETRL, COBEFRIEIDNQX TSNS ZSATULE (BD), (2) EPSC%Z
RESHDBESABICEIT UCAStZIRDBI B D &, EPSCIRIBODIE FHERI NI, COENERDBODAES(THKF L,
Ffe, AstDERDTRZ EPSCFAED 200-400 = UMBSEITI Bc & T LR HHNE(HO). (3) AstDEEDHEICKD, Pos-
S-NeuDBBRIEFBFRMEDRENINY —VDBZEE UTE(H®), (4) 2 FHFIRIC K> TESND paired-pulse ratioDIEAZ S
TWeZEDDS, AstlCRD IV T TRGEICHITDMRDANDZXALICIE, T TARDGEDEDOREINHINRAZFEN
HIERDhofce TOMRIFE, 7T /Y VARBRDENECTHD8-CPTICL>THESNE (K@), (5) Post-S-
NeuDEZEFNICKD Ast DI DB E ASBTIDFADE ofz (K@),

LI EDERNS, AstldPost-S-NeuBIDIF TR mEZ "BiE &L, COFEICEFYFTARHEKRICHD T T/
AZAREZNTDAEEMN DD EiGEm UTc. MIEDRERD—ERIE Neuroscience, 134 (2005)(CFR LT,

Abstract- Classification of perineuronal glial cells into astrocyte and oligodendrocyte was performed based on
electrical properties of resting membrane potentials and input resistance, and intracellulary stained configuration of each
cell. The classification scheme was confirmed histochemically with specific antibody for each type of glial cells. The direct
mutual interactions among components of tripartite synapse, astrocyte and pre- and postsynaptic interneurons were
demonstrated by dual whole-cell recording.

MEEEE (LUREKE EXE EXR SREHAEEEE MRS T BuR)

DTUFPICONTDOHREF, SHO205FR], TEASA AECTHAIICETDRVWAS A AZ/ED MlgNEizZE IS
2D, WO HERDURZ U CWCETH D, (T DEEBMZHRIEVHRICHIESZEHHD, ZOROBRE,
FO\VEHFOBUFOTU 7HBOBRELROMESE UTRE Ul (LEARZFEZHZFEMAHRSE, 1-9, 1983: Vision
Res., 25, pp. 349-356, 1985),

D%, BEASAAT, BRRIBCTHEIND LTPORD[Ca> DAL TEEASTE S HB TR T DERICEFN /.
TORE, AS5A X2 EICCa BEREZMwEEER (fura-2) ZhlFCULfcicy, 2-50(ChicdREFED Ca>BXIFE, HdHL
(&0 7RO MM D oz (Brain Res., 407,168-172,1987), CNZEE—HED L)L T IELEDHE CTHENT
gHH5MNT

1997F (FH9F) ETHESNICSE 20 EEAMERZART, TEREEC—HEICHEALLT "JU7HID@EES
WEE (D VIRIDAL-5)" ZRITRofc, BEGIEC, BEIME, bh—i, Sikdi—, £HEL, ®8H8T, OBEETH
Ofce RREIC, ITEEEENRDELDICHEEDTVD @ " - - INSZN U THZEROEN CFEHR, BRIERORE
ESICIIREOEICEEED > TVDIREMNEL. MEREDTERFIBREICIF T 7 #ilaDARIFAROIRTH D, PHTH
BIROPONT —YICHEDTHDD (K=DPiREp. 35H15) 7,
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Functional role of glial GPCRs in emotional behaviors

GEABREBZAENE (GPCR) &7/ ALRAD T 7 —%EAT D, EERAEFIDIN60% (F GPCREZNICTDE
BEAONTHED. BIEOERTENDFCTEHD. HLlF REZFEFRZRIFEFINTOY DI AGPCRICH L TEEMPCR
ERURICITDOHEZERL. CNEF CHEBRRAINRME. EFHEd IS U CGERALTCER, 5. 77X hOYA MR
KEINBDIUT7HIRIE. CTNETOIRRN D, FHRMEDEE D ZHRAMIE T < #iEiiE & BB BErE B/ ERZTL.
HRRIBRIEEDLIRISELBED > CTLDHIIE CTH D EPHLNMCE O TWVND, IHBICT7 A MOYA MMIFZHRME - EE
EUNEFEL. BELTUY - Za—0OYVOBREEZERTHIERELE O TCVDCEBHRENDDH D, NFEEFMRICH
WCEAFEETEIE T U7 OEERICER UIRZERUTCLD D, SEZD—imE UT. YO BERREE A M
YA~ ANEBREEEF A NOY A N BEARIIEE X ~OY A MIHIEREENPCRIAZER L. &7 ~OYA
NMIEFENIC, HDVEFELUNIVTHEITT D GPCROBEZITD CEICUTc. TDRER. BRZ 20U LD GPCRAEFT X
ROYA N TZORENEF > TSI ENHBELIE, ZORER/\Y—FEF A MOYA NTRIED,. GPCROER(ICH
WCH7 A OY A FOSEREDIRESNDIEREE DI, IREBTE SN GPCRDMEEEFENTZED TWVD D, ZDIEHD
—DCHBH_1—0OF7 VI 2BZAEE (Ntsr2) (&, MR CORREMES X bOY A MIBFEESBHTEN oI,
RIS A ~OY A MIBVWTHZOEELREIEDERINCCENS. Nts2 BLTFRIBY DA LDV TRikif
BEZ RIS 5 EE X 51D fear conditioning testid EDITEIFMIFEN T ZT DIc & D BFFERNIR(CEENTRECIE DMK
PEEINTVDCENHIAURE, CORBREFT7 A SOTA SMIHENICEIZT S GPCRO mHMEHEEEDHIH ICBEHh > T
BDCEERT—PFIEEZ S5ND. SHEEREFRITZ1TD GPCRZEYL UIBENICHIT DI U 7 DREZBESHICL TV FET
DD

G-protein coupled receptors (GPCRs) form the largest super-family of receptors. About 60% of medicines are
thought to target GPCRs. We recently developed a novel strategy to screen GPCRs that are highly or selectively
expressed in particular cells in the brain. Among ~300 GPCRs expressed in the adult mouse brain, we found that type 2
neurotensin receptor (Ntsr2) was highly expressed in mouse astrocytes. Mice lacking Ntsr2 showed altered emotional
behaviors. Our observation suggests that Ntsr2 contributes to the proper function of the amygdala.

MEBER (EifEs - W@ty 5 —i@2m%Aem. 8R)
O&ECE JUFPDEBRZRTERELBICMATESDEUVICROTVET,
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Glia/macrophage/neuron-interaction during neuronal regeneration

SHEPREINIC K DIBEZR (S IR DEFHIRFAEES Ch DN, FEEERRDHZMAIC(FMIEN DD EFBET D, &
DEWVICFTUT7HIRENKELES LTS, FEMEROIUY - Z1—OVBEHEEERDOD FEBEDMHFPIE. hiRmiE
FROREBENOIFTEZLDIERZRBELTND . IEBFIDRITEHERDD. KIEHERDBERICEFDDVITE
HDIHICHIRT 50 FDORIE S TDRIFEREZHET U TCElc, —EDIARDPT. BERDBFICHMINDERE UTEE
&Nz Pancreatitis-associated protein (PAP) T 7 = U—h\, #ROBEBEIECI/UY - #ifE - X707 7 —IZ DI HICIE
AF 4 T—F—EUTENU LR D TEE, PAPIERegenerating gene (Reg)& EBICPAP/Reg 7 7= U—ZFERT Do
DD 5 EERIFMZRIBER(C. FEHEERMR CIEIPAP-ID. EE®@E (2D V) TIEPAP-IINFEIRT HZENHESH
([CIEDTc. PAP-IFIEEMEMIREND 5T 1 D V/MilE BT, a1 DV OIBEPEE = 1 —O0VDFREICIERT ©. PAP-IIIDHE
BEIFRBACH ofch, YOO F7—IDTEF bS5 hELUTDMREZER I 2 EZbfhicBIFBES NS LTz, PAP-
(& B0 7—ITEFEF NS5 MTHDHMCP-1E@FDDVIEZFNUEDFEEZE LTHD., BIEHRIC
o077 —IEFAHEEZMRIDEEOR G Z(RET ©. BIEEMAITE. <707 7—INZ T P#EER0 debris
ZEDRRE. BEICEAGREZEDHITEZEZONTHED., YO/OT7—INWBEICEELRE ZE->TLDHEEZZ 5N
TWdo EBRDANANG T —ZHAWNTPAP-IIZBRIFIBY /v IFIVFTHEICELD. ¥oOT7—IDERZEHIET
T, IOICKEHROBEZ(BEDDVFIFITHCENTElC, INHDTENS. PAP-IIFHIEBEEICIGEL T 2D
ViR SKREIN, OO 7—IZN LT, MRBEZEET DIERAND O EER 5N, TDXDEPAP-IIDFEIEEN
BIFEREBEDREIRERRADEE TlFHED BROINLV, FI T, BEEEICOVTPAP-IIDRS M HEBEAEDEER
ZERIDEDHZIRET UTcE D, PAP-INFIBEHIRERERIEAZR T & ZEHHSHITHE DT,

BEDTEDS. PAP-INEFTEIER T U PHREOY I OT 7 —IEBART CTH O, BIEMEOEEBICHDDD TR TE
UCHEBDIFSND. Ffc. PAP/Reg 7 7 = U —(FHRBERO®ME - JUFY - X707 7 —IEDRERTFEEZ S
JUTPEMA TSR Y 8D —20 DHEILHERE SN S,

Pancreatitis-associated protein (PAP) family members are newly identified molecules. Of the family members, a
function of PAP-IIl is revealed. PAP-IIl is induced and released from injured nerve (Schwann cells), and functions as a
macrophage chemoattractant. In vivo the application of PAP-IIl in injured nerve and spinal cord promotes their recovery.
PAP-IIl may be a major mediator between Schwann cells and macrophages as well as a factor that is crucial for neuronal
regeneration.

AUEE (KRMIIAZEFRATHEEEMREES (B—ES). 8%

U7 SEERNBREPEMCII B[N D ECRRIRIGHR T, U7 SMElREVSVASEEETI/ORA MU
TWET, FNeTUT7[EREROMIABFEDHIORA =TI TEFIT, INSDh—=I%ZLoNDEBEREFERUICWLEE
A CTVET,
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Involvement of microglia in neuropathic pain

BHIEADHBEAERT DEECTHOERNOLET SO DAVIKIFR CH AN, TETBETTTBHIIMAETFNEES
BV, IR7E, HR(ICEFELERBMAEVED [HERMERRE] (BRI DEENHBOADEEL. MON#EWEHKCE
LATWD. TORRAF. AV, HERFRERER, ABRFMORNFERE. NUNRAEERLTH DN, ElEXN X
LEFREATH D, &> CHEMFGEREIFHEILINTULIEL,

FHHREMREIFHR(CRES T KRB RUFREENEEZ D TIERELCDHIENDS. INFXTIF [HMEEICIDRE
BIFEROEEDER SN, BIHRERREICZRANE U, BHERHEICERFERIEU CIERISIND] EEZXSNTE
fco UDL. HEBEIBERNEDK D (C U CHIROERREIEMN - EEHERRZ5 ISR ITONEEXNZALDEIRIFIRAE
FEAERADFEEFTHD. CDRIFRDH T, FH4ldk. 20034F(C [HFRMRENEHEA=O0J U P DEELESE
&, ZTICHIBIDATPEZEARP2XADRHICEIDREEFTSDH] (K1) C&Z#HEL (Nature 424,778-783,2003 ;).
RO RELEREZEATE (Nature 424, 729-730, 2003; Nature Review Drug Discovery 2, 772-773, 2003;
JAMA 290, 2391-2392, 2003 : Science 308, 778-781,2005), DXz, HRRMEREE T 7 ICET DM
EHHFMCEELDDHD. LLDPRENCDRFICSALTETCVD, EE. EFEOKREEERRIZERAETIE. JU
P—Za1—0OVHEHBEREATP, =707 U7 EHRAMKBEECRET OMENIEBICEID ofc. BLIF. <&,
[P2X4FFIC KD =000 P H S E#RRERFH . EREEEREZ|ERCT] EVDEISMEUCHREX DT
A Lz=FEERURE (Nature, in press ). &Y VRI DI LTI, ﬁﬁn@%iﬁﬁb\b\ BERDHERRECTEBN L. SHBOMH
WDATSTI—  (Trend Neurosci 28, 101-107, 2005)[CDWVWCELDALZDCEBZWVCIEEEWLWER S,

EERIHIDJTYT

Microglia play an important role as immune cells in the central
nervous system. Recently, accumulating evidences indicate the
important role of ATP receptors of activated microglia in the

neuropathic pain. Neuropathic pain is often a consequence of
nerve injury through surgery, bone compression, cancer, dia- % 2

betes or infection. The expression of P2X4 receptor, a subtype of 1815

ATP receptors is enhanced in spinal microglia after peripheral

nerve injury model, and blocking pharmacologically and sup- BE=
pressing molecularly P2X4 receptors produce a reduction of the LA

HRRERT. M+
IRy s s

neuropathic pain (Tsuda et al. Nature 424, 778-783, 2003). o l
Diffusible factors released from activated microglia by the stimu- s,

lation of purinergic receptors may have an important role in the

development of neuropathic pain (Tsuda, M., Inoue, K., & Salter, LY R EMEEE

M.W. Trend Neurosci 28, 101-107, 2005).

FRIRMREET = 1 — O S BEIC £ 3 R EMERERER

H L T NMNAZEXEREZRRER - FNEREDE - BiR)

BCHRULIDERCHIBUC [2707U7(ICHITDATPRZERHREEDIEIA] Thofch. cBFRBZTDHAICEDD
. STk PAMOTUPPZIOT U7 ICBITHECTATPRERDRHEEFHECIFELHNEEUIELHTN
Do I, WERBDITU 7 ROBEEZITOATPREFDREIBH CTEETHDERDS. TNOSHEDKSICL THHE
HREZHIE L. RELEETDDNCDOVNTER DL, BRNRET, BOPHEBHRELZ O THd, LDHATIEREZ
RO TCVBDDIFATPOBRISEVEV. Koo BILEXRBDMDEVBHCZI7OTUTDATPREHENESL TS, %<
DFESAZEHDICHICH. WODBEDHBEDDARBDEEZE S FICRRE L UTHZNA DIZHICH. BREDHZFDM
REUT, BRITBHZINZ DEZRFE LUV, B EFEBERLEDHDT, BLANDIEFAD—IHE T,
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Cystathionine B-synthase and homocystinuria: possible involvement
\ ﬁ of astrocytic lineage cells in neurological disorders.

MEVRAFVERE (MIM236200) ([FEREREIATAVAHBERZRFHET O MNERBAMSBELTFHRECHD.
BENER. DEEZRICINA. BHEEBEL. CTADA. DDR. ABEREFEDEHHIFERZRT CENFASNTWVD,
ETECFEYCHDVAIFAZY -2 F—T (CBS) EMEIVAF VIRIEEDFERFRIG. BHRERLZIEIRE Ul X
JU—ZVJICK > TENSA0FLLHFIICBEICEHS M ESNTTLSA (Mudd et al., (1964) Science 143, 1443-1445). ¥
FHRERICHIT D CBSDHEREIF CNFT CTEZ L DMRICHED S FRARIHAS N TIFEWV.. —AEERRNC &S, IFFE. HHFRIC
BIFBDREVRATAVRBMEEDN T ILYI\AX—RPL DO, MAKREZDIRXIT T 7 I —EEDENHRESN
(Seshadri et al., (2002) N Eng. J. Med. 346, 476-483; Morris (2003) Lancet Neurol. 2, 425-428; Mattson and Shea
(2003) TINS 26, 137-146; Muntjewerff et al., (2005) Mol. Psychiatry e-pub ahead of print). BX##ERICH(FDREI X
TA VRHDBEZEMCOVWTE L DEDDETD DDH D,

CDOUferh, HLFREYRT A VAEREBORERE UCHERERICLKFEIT D EEA SN TELCBSH. BBEHD
SIFEAD 7 A bOY A hREEMETRHEMNICEIEL VS CEZBH UL, CBSORRIFMEHDIK#EEFRTCRDEL.
TOBBAICH O THEAT D, T, TADARFRICHIZET M7 A ROYA b CTESEFECBSORIEFAENESND
CEICIA. CBSEMLFRENYDAT(F@MZEFMEOEER N 2H o cMEREREENERE SN/ (Enokido et al.,
(2005) FASEB J. 19, 1854-1856), S HSICHEIKRNC EIC. 7R ROYA MMIHIFD CBSORIRIFWVLIK DO DHRmEY)
BICK>THIEIEIN D EEDIT, SIEFDCBSELFREN DU AM TIENMDAR T LY = VSR SADEHAEICEH &E
ABNSHD-EUVOZENERICEKTLTW

AMRISREY R T VERIE CRONDIEMARFER DN IR ROFEZERS [CRRATDODIELTDRRZZRIDELED
[C (Rosenquist and Finnell (2001) Proc. Nutr. Soc. 60, 53-61; Mattson and Shea (2003) TINS 26, 137-146). S%. —2
—OY-ZZX bOYA MEEERADERICK O Th UIRATFBHHREBROREX N ZALDBROTDEEEZEZ S LT
DEEFFHND 15D T ENEFIND,

A deficiency of cystathionine B-synthase (CBS) causes homocystinuria (MIM 236200), one of the most prevalent inborn
errors, characterized by mental retardation, seizures, psychiatric disturbances, skeletal abnormalities and vascular dis-
orders; however, the underlying mechanisms remain largely unknown. To elucidate the role of CBS in the nervous sys-
tem, we have examined the regional and cellular distribution of CBS in the CNS and the effect of CBS deficiency on the
normal brain development.

BF IF (ROEE PIL)

RRERERAT BaRBFTT SHRRIEF DS BEiR

KREFEICAZ U TCLER, INF CRHEHRICEDDAEZRITTCEX Uz, SE. £2<DBANSTUTFIHFEDOPIZIN &
D, HBAFXENSIE [IFAB» O TIUT? | BELBPHEINIEDHLTVET., B L L. FEBLTLEN D
TR SFUWVWIMIRT —YHEDN D T EIE. MRBEBICEOTETHEBRILREER OTVET, IS, MiERET
A BOYA MEDBERICOVWCTIFIRETHRADT —YHLEVWTEZHAD, [TNEFF v A 1] EEMDICHAF S TITE
TEWEEZTVET,

1. Enokido Y, Suzuki E, lwasawa K, Namekata K, Okazawa H and Kimura H. (2005) Cystathionine B-synthase, a key enzyme for homocysteine
metabolism, is preferentially expressed in the radial glia/astrocyte lineage of developing mouse CNS. FASEB J. 19, 1854-1856.

2. Namekata K, Enokido Y, Ishii I, Nagai Y, Harada N and Kimura H (2004) Abnormal lipid metabolism in cystathionine B-synthase-deficient mice, an
animal model for hyperhomocysteinemia. J. Biol. Chem. 279, 52961-52969.
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Alexander disease model mouse

PA SOV A MEENICHKIRT 2ECTOEENRRESLD 7 XA bOTA MERWERFENENSNTOEL, 7R~
OY A MERNY—H—EUTILLASN TS Glial fibrillary acidic protein (GFAP)DRZENIICL> TP LF T I -5/
PRIETHTEN200TFICHKREIN., CNHRVIDF A SOY A MEIENEBDHRECHolc. HALlF. Z7AKOYUA ~
DEREZBAS NI T DIesh(C. PR MOYA MIRWKEBETILE LT UF Y VI —RETIVN DR Z/ILT DT EZH
Hce

NOUAGFAPTJOE—Y—HlH T CEREE NGFAPZRIRS B e b SV RI T ZwINITRAZER Ufee 7 UFT V5 —R
D2 KXREFTR & LT Rosenthal fiber EIEEN S TA Y ViFIEDESEMAE & leukodystrophy &b &, FTF. EFTILN T AIC
BVWTREMENBHREINTLS DA, ETILNDRICBVWTCTHI A I ViFE. GFAPBE. EDFEE—HNY 3wy
EAEBMEORERDFEL TV . BFEMBICKDERTIE. ARV LBRIMHDOBTFREEDSWVEEYHHIEEAIC
FEL. TOBEYEHEERT « AV MIERL TWLc, BEARODAIE. BE. BRI RXEIR A&, JUT7ERE.
MBEEE WV S TcREMEY D A GFAPDOFEIZDEWNE CAICR>THMUL W, S TUVIKIERICRENTSED. leukody-
strophy (FERHONEN DTz, BMERSTEZ 14BN OERRINDLDCHD. %21 HTREAERNFIETA T D. TN
P&, BEARDE - DFICKESHELEFELS. AT THRRT 0. T4 I VRBTIE. BEERE—DDAEHHRE UTERE
INBH. GFAPARB TIFEIRPIIKD/NSEIRHOHIREERNICEET ONCHB TRBEIND, TR T 4 S X MM KD
REBEARB(ICHOcEEC., PR NOYA MOEREBICEDRIHE{ENBRREINDINANIC, LY T7—ATO—%T7 X
FOY A MARERISEA L. MBOERE GFAPZRRICEREUICECD, ETFILNDADY A hOYA ~OFEREIFIER
EERCHD. MliEREDIEREBHRCH DIz, ETIVNDRATIFZ A SOY A MAREAIC GFAPBEARZRT DS,
REFFEREZALIFEZD SNED DT,

RICT UFY VI —ROBKRERDNET LN D RICHIRT 60N, PUFY VI —RDIBRTIFCAD . IBEFE
Ef. BERBENSCD. RIEMICTEICED. ETILN DX TIERDT A XIFEETHD. BEHESITDHEEICEELTIE
EBBEHERTEDNLEN Dfc. FHICODWTIFRREFTHTH DN, EB1FFEFTD. BENKIFONAREIFERRIINL
D ofce UEDERNS. TADAPERFEEERIE. GFAPDEEADEFEZDDHDLID BT ULAE NTHFET B leukody-
strophy [CIKF T D EEZ SNIc. HOAREDL 7 UF T VI —RETILNORAZHE KR L TWVDDH. £ THleukodystro-
phy [FBIRERTULEL. BEE MIBWTCT GFAPDREANEEIT DT VDEBNRRIDDN . TEYDIAICBEWNT
GFAPDEEANFELTCHITUVDEBMRI SIEVDNCDVTCIF MEY IJD—DICH 2 THED. FIEHEFELSN
TULEL

EFILN DA TIFERETCADNAZRISEVD, HA ZVBIRSEZOITVONARZENEREYOALDDERICEN D
feo BLEFHEMHEZDFEZAWVNT., ETILN AN SBEZZOEAKMDERERZHRIE. BEADRIRHBAIE HA
ZUBDIFONASGREZEICEDR SHEREENDHDNIANC, BEZSUEAIRMOEEARNELAUCIYDRICBVLTHIT
WNASEZMEERF U, BEEROBADERINIZ, COFEZBHUCVFEMDEDERRID 7 X ~OY A NI
ERDEREIND EIFOUNAZREZENESINDONBESNCT S ENHRD, BER(IC. FIOXRRBRICHLTH., CDF
EZEAWVNSDCENHR. EQBEEDF A OY A MIBEARDERET 5 ETDXRIFUNABIRT D2ONAND CENHRD.

Alexander disease is caused by heterozygous mutation in glial fibrillary acidic protein (GFAP). The pathological hallmark
is the presence of astrocytic GFAP aggregation called Rosenthal fibers (RF). To understand the pathophysiology of
Alexander disease and utilize those results to the understanding of normal function of astrocytes in vivo, we have estab-
lished transgenic mice that express hunan GFAP R239H mutant under the control of mouse GFAP promoter.
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