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SHETWDZ LE2RET S,

Nakajo K & Kubo Y (2007) KCNE1 and KCNE3 Stabilize
and/or Slow Voltage Sensing S4 Segment of KCNQ1 Channel
J Gen Physiol 130 : 269-281.
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(2) BRI FRITEICK DA T U F v RILOEERRA

IR,

TRP F v R /VITEE % 728l % /&% 95 multi-sensor C
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AT AR ERAFF 25 )
OREGEITIRSNR I BIER -7 3 AR TH D 2 &2V
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1) J. Mol. Biol. 367(2), 373-383, 2007.

2) Biochem. Biophys. Res. Comm. 337(3), 998-1005, 2005.

3) Nature 448, 78-82, 2007.
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(1) Sudo and Spudich (2006) Proc. Natl. Acad. Sci. USA

103, 16129.
(2) Sudo et al. (2006) J. Biol. Chem. 281, 34239.
(3) Sudo et al. (2007) J. Biol. Chem. 282, 15550.
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WOREIC LY MENICHEE SN TELLETTHY, 7
VE I UEEAE LA — ST T D R IIIER IR S
bDThoTo, Fxldkit, GuR2 ¥ 7 2= hD
NE I UBEREG RAAL U ERCTHHO®ENR T V2 I
It~y 7 (glutamate (E) optical sensor, EOS) ZBiA% L
7o ARBFFETIZZ D BOS & HWT, /MMEATHE— 7L

Frofilafs A mECLVEREINS I VE I
fEiez WL L, AEAF—N"—DBmHERREZ, T
ITRMEDO AT LT, v 7 ARBRAMIIB VT EOS
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WA ERY
(" R R B E S AR T3, 24 BRI B E %

BT (A HBERFRFPREESRVER - a4

R Z Z o7 e —7 CTEH L, HOLBAMEE N CTA A —
Do TFTARZLTUT TR THBENS IV Z 2
CREOBM 2RI T RER, I OBV ENAL DA THFE
ENDINE I VB EE— T A LV TR
DT EITPILTE, S 61T, fERERAEHYHERT —
X OENTICAWL N CERRHINEE V4 I Uk
AA=D T OT—ZITICEAT 52 LT, B—vT
T ALYV TD T F 7 ARERR DO — A S 2Tl -
T&7, ZOHLWT Te—F AW LD AIZD
WA LT,

FERAW VT TRABEN DT LS = VEERHORIRIE

HUE R, B RS, MU B
SRATFERHI e A B

DENBED EANBEINTZ, 2V ITAH I UEEA
A —N—ZEERET 2 2 LI L, 20Kk
IRV AN F—="—2FERT DR I2L 25,
BOAROUTHE U T SPATRE DS BB KX — v B R iE
FBRERINGDLZENHLNT R 5T, MAZ TEATRRED
%%W?%ﬁ@ﬂﬁ?ék AN == L= NE
I UEEDERIZ AT 2 & ) R e BE b B
gink, LT_@ﬁ% IR T B 72 X R,
B Lo v 7 RITIBAT HZ T AMPA SR K ETE
PALL, Y F TR R M= 2HRTHI LR E
nic, LbkoZ &ht, EOS ZH\W ey T 7 AMBEI T
NH I UBOBEZENOFEMREIEIC LY, Tr v
A BN A—N— 2B L CEERM NG LD & HFE
INb,



(3) PIFAIEBMREESR > /N Arc & PSD 2 VNV BIDHEEERE & UL+ TRBEEBOREN

WYy PET, W RIS, EE B, A —ARR S, Rk WE

FepRe s BRI AR - D — D Are s I35
L CHRD TRWRBIFEMEZ R L, VT 7 AORM AR
WCEBEREEZRIZLTWA I ERRBINTWD, £
7z, TR, BIETHE~ U ARLEEFHBMGEL W
TAERRRERTIC LD, GLIE - PR B O ERERED BT 5
Are BB T OB ZRBETHMENERINTE, L
MULRND, YT F AR LD Adre mRNA OFRBLFHE
HIB A T =2 R0 Arc & A DOBHRZZE L A 3 v~ Dl
A=A L, TLTCTTTACBT DHEREL VO RE
722 B L TR TH 5,

ABFFENC I TIE, Arc OFEREZ AL - M LY
HFiEE AW TIRITT 5 2 £ 2 BB & L, Yeast two-hybrid
assay %% VT Arc fEAEADOERMZRBE LTZ, TOR

(RRURE » RFBEEFLRIIER - pie B L 255 8F)

B Arc FESESERI ST IR Y R LEFET D]
RN TR INT, ZOF R T—H X T AR
W) - ABERER AT S 700, T ldarie
FVX—iEF (FRET) Z0H Lo EMiaicsiT 5 A
TER O AL A RI Tz, AR TIE, (LEORKAEREAN
7 75 GFP SR 1 T F UL & 7= FRET 7 % Hiffi4
DELWHIEERRE LTz, A7V —=v 7 ORRE LN
7o FRET X7 VR RAMIICE A L7z & Z 5, FRET
BELRZEE R LA TR b, AfpRMaICE
T Are & PSD E HOM AN 2 /i b4 2 Z L1
U7z, AL - 38 X O A 2 /e i i & &b
H, MRIEEMKITHIZR Arc D> 7 A JR{EME I L C
BEEIToT,

(4) BRI STUHMRBOMEE —BRILEREHER

W e, I S8, LM AR, Rl K JEERRPEAEA)

REEE, MRasME O, A AV C ARSI TE S
ME—DIRE Th Do SARERMOTHEZER JGA )DREREZRT
DB~ TT % (MD) fBEA, JRMERERIKT ¢ —
K/Xw 7 (TGF : tubuloglomerular feedback) H§A% D3
T EI E B L, SRERIRIEE B (GFR) & 48 L
T, MD M, EWVENIKD [NaCl] ZITGE L,
7T ) vv - ATP - —FE{b%EEE (NO) * PGE, 72 & Okt
W& KT 5, 2o ORTIXWmHAEGICERL, s
5% Wi A BN IR EE O UAE/ 3t AR & 2 N TR AR 2 B L
= VoA AREE L, GFR ZHMERF - I L T %, Fex i,
FIAL LT~ U A LR IEN R a5 MD Hifa ik

(NE-MD) % #f37. L (Yasuoka Y et al, 2005), MD #llIZ &
FEELL TV D AR B — IR b R G AEE R (nNOS) DA
B LU Z AT L7z, ZOfER, nNOS OHELER
L OYNO EART, MilasMk o [C] ki Tidize<,
pHi & [Ca™' |, DEEEZ T D EN D> T2, %72 NE-MD
FAEIZ B L TV 5 nNOS & (55 kD, inducible) 1%, fiX
RO nNOS ZEH  (150-160 kD, constitutive) (2]
EXHEI13), BLERAAL L OREERIE LTV, MD
AR nNNOS D FFik 7AiM, TGF #tE D & 7 NV RIT W
ARSI A > TV D FTREMEDR B 5,
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(5) Essential role for STIM1 in mast cell activation and anaphylactic responses

(BB L2 9ET g T L —

~ A MEIRIZT VAR RIS RS RIS eooxT
=7 X —flTHY, TLAT U ORRICE > T A b
ARSI D L, ERXRZIVEOTIINAT 4T
—Z =M E A, AR, mAEEEEOTTE, XoE
DORAET EDOEIRFRIRIER R Z D, b, A1 b IA
VIR EDERMTRIEZ IR E T DREFBUIENEZ D,
INHDBRIZHN T LBREET2HER MO TND
D3, A NTYEEES LT 7 I (store-operated calcium: SOC)
F ¥ N ENTDH LD BT ARAR I ORI D
T T FNNOEENIAPTH D, £ THERAIFZ

By =, B
Bl G v % — S LflErge 7 v—>7")

OEEMCT 7 a—FF 5720, MMaEsLv T Ak
—Thbv, SOC MAILMEDI T Th D STIMI KK
SH /) v I T U MU RAERER LT, RE Null B~
7 ZNX R TEOETH 5 703, BRFFRIED & 31k
72 STIM1 R~ A Mlldxz W22 LY, STIMI
73 1gE ARTFHI 28 PURRINEIC K B Lo 0 AT T
HHZEEPLMNI LI, SHIT, STIMI 23+ A Mg
ORI, A M A VEA, ZLTCT T 7407F%0—
POSICE W TERERERZRT L2 R L E L,

6) TLYFTRT7VT4TJ—2B I ERIMT &£ VDCCHTa1=y b EDFEEH
MREEMERLHIC S 1= 5§ H - GHEE

AOREL B O, EA K 2k

%%ﬁ%%%ﬁbf%t%@%m’E%’ﬁﬁbf
MRARIE] BNE L D01, BT AnbE%y 7
A D R RANRABEME DML N NETH L, T
FFRADT 7T 4 TV =B TIE, YT AN,
BARAFE Ca®™F v %L (VDCC), SNARE % > /37 H
W TR 2RI BEN L CTERMT LI LT, BER
B OREZEB L TWD, S, BxET7T 7747
—U B URIEE LTHIBIS RIML @ C K & VDCC

S, R sER (UK - I, P EARK - )

@ﬂ&fnc:yLﬁﬁﬁﬂﬂﬁﬁbft%ﬁ’&éﬁﬁ%ﬁx:

o BRARPE/BRNS, TI7T 47 =BT
MMmmam#71:y%®ﬁéi,v%7x$%%
Ca¥" F v FVIEEIC D & L, Ca¥'F ¥ KO ARIEE
bEPi< 2 & T Ca AR S E D L0 9, ks
WEKRHICB T 5 2 D OBEEREEEZFAL WD L%
BB LT,

(7) KesA B D LF v RIT—T 4 VT BEEIED15 FEBH

K EH, OHA HEE! 48 5
< S/, 2 SPring-8 KA HES M a%

(@R

F v KNG F- DILEEIENR TV U LT % 2V EHILIC
R &, 7— FOBRMEEZ T b O LAMEEZ T b
OIFELNT, Zhbo#iBEb L, 7— MR
ED L BRIBEEORKRET.EDNTRENTE,
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TR =T, ek IR EA R
(BF) mEHEEESERl g o & — HsERFgERT,
Sk fa— g AYNL)

& ZANBUEE T T & I35 E o FERR Ik

BEOEDORIBELZMAT 22 HNE LI2b DT,
F ¥ RN TR DT DEEELE R ST 5 2 &
IETE ARV, E 2 CRAEIT 1 /01 X#REHAEIC KV KesA



AV T EF Y RNVD pH AKEWET —T 4 72 T2
A LTHRZD Z E 2R AT, AEL LT KesA F v 1L
ZAERAS L — TRE CHEAICEE L, MIE N A A 12
EALESTF RN 0 X BET ARy R EEBL
oo F v FADERILIRREICH 5 F1E pH TIETF v F L5
FROT IR D bending Zon L7228, BHPAER % L
DI pH T T v /vl A H0 42 U ALES) twisting

MIAE LT, ZAUIREEANY » 7 2 M2 IR0 &
TV AN 2 EER A A RIIZ 72 b DA
%o E&ME pH T twisting HEEE, BT vy X7 m v —
Td % TBA (tetrabutylammonium) 7#/E F Coa 4l {51 L
7. twisting FEE O RIFITEEBEIRICE T DL B2 bR
D

(8) TNV XLEERHSBEMBELZAVNVER LAV FAVE DY —D)TILEALEZS—

b HRY E T sk B EA

W, g T, IR R
bl gz, EEE STt e

!

(CERRRERKFARS, ESRS Y ZT AFPA T, RRER KRR TEE i & —
SHIA A — D S, RF RN A S v B4y 7S

EHEOBET LT OMESR OYEFHIRORRIZE D,
A A= THERITAERNIC I T B 43T D22 B fRAT
Lo THERITHDRTIELE 2> TS, AEEH~IL, B
72T ) R AR BB A PR L, MIaRgRE O T &
THoFEEREI Y FA Vv —Thb Ca?', cAMP,
DAG (P77 Utu—L) ORI 21T -
72o 1) FUBIPN Ca®JE X Fura-2 OHOEIREZL(L, 2)
cAMP HI7E 1% epacl-camap (FRET-based cAMP indicator)
OHEFEEREZE, 3) DAG 1% CI-mRFP (PKCy @ DAG #&

G DREELE R & LTz, COS ML O v A
U UREAMBEE RS Y u— 7 TER LEN T ATP
FlEmE AV U A EITo T 1) 2) HEFHEEES) &
R ECHEICTER L7z, SMIIZ 30T 2 a0 Sl
IERIREZ 3 Do s I, B, v 7
DEBRYDAEVEBE L ECRE LR, £7—#12
BWTHAEWDY 7T VICERNREEELRIET Z &7 <
WBIEFTEEZR Z & VM LTz,

(9) MRERFERIZERISRBIED 1 5 FHEHT

RN OIS BALER X, B HEBES TR OB & SIS
DXy hT—=7IZE>THbR TS, HiliAEKEN
N—TRAAT— Riffo THARDLENDZ LIZLY
RKIERAAERSRE 2 BT 5 LW D 0N, — e E %
HThD,

Bor i, MBI 1 FEHANEA BT L, AAQSEsE - &
{BIZH% 1 D5 EGF-Ras-MAPK ¥ AT A & FEEN 5 Hf N
THRUIEL > N T — 7 OfENT 24T > T D, 1 4rF7HI
BEIZ X - TC, HRBED FROGHEMER A T I 7 2%
FFoZ &N moTE T, 72k x1E, EGFR &% DiEME(L
2R DR AE Grb2 OFE A BT B IR BN

ER WEE (BREZEOTIERT)

Roh, RIGGREOHFE LRI TWD, £, IHHE
{bBI Ras & Z DT = 7 X —"Tdb % Rafl D& T8N,
Rafl OREEZAL & BRSO PRELZ G2 L BB S
Mo TE, 6 OIEFRIBES 1M OFER OB HE
PEE, MRNOEAEREROLHZME LY, F#
DF DR TIEMALE BN W 325 72 E O AR 72 0k
BRFOLEBRZ BND,

B2 R SR DA E DR TIER <, (EHRAHSRE
Frole T %2 S DITABMITHEME L2 bR >y h U —
7 REIEDS, FREIE ERALIR OO R R e A 72 B LT
WDDTIHIRWNTEA D Dy,
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(10) ¥ 027 7—2I2H1+5 TRPV2F v R JLD A B HEEE

RiE HE, 1

TRP F v /b« A—8—T 7 I Y —D A —L, U
Ay REEWE, SRIREMA LS T A F v 20T &
LCIFEIERAHMERHELH - TVD, ZOHD
TRPV 77 X U —D A X—T& % TRPV2 |, Purkinje
MR, JFN - Bl LRI, BET SN A B DN
SrUAHINE, THALE ORI s, I - O~ 2 =
Ty =V EICEBHLTND, v/ v 77— T,
FIZ TRPV2 23 FEH L, (M « IMLP D4 5T PI-3 7 —
BIRIFNEIC T ¥ RO —EB MR BAT LT, Ry
RN N LD EREAL D, EHIZ, TRPV2 O
AR LD RTEDRKFHT L D, TRPV2 23 focal complex

it N B BB RFEMTRENITEAT MR 5 %)

1]
=

DEERIRFEETH DR R Y —DJRETH 2 &, ZOR
K >'—A1Z1% Rho, Rac, Cdc 42 72 E DRy 18 G EHA,
paxillin , Pyk2 ¥ —¥ 722 E3EFRE L TRPV2 & HFTE
LCWbZeRlEHiE Lz, 4, ~v/ury—JI
BIFDTRPV2 D/ v 7 - XU AR DR A LT,
ZFRITE Y TRPV2 OK K Y —ARBEE, FrRLaH
DOIFEMAL & Z Ui pyke OIFMELIC L VST
WA Z ENHELNIZI 572, TRPV2 T v RV LD BV
YU ATAN, MRABIZIIT D TRPV2 F % RO RIE
EHIEL, ZoOMEN~s 0Ty —VoEE, MikiED)
WWHEETHDL EEZEX LD,

(11) /MNEREME14E! (SCA14) RIEICAE T % PKCgamma EEADHERERENT

BNL BT, AR RIP, mEE sE2, JIe FRE L, W HIRES, AR Wi

FFEE/IMIMZEMESE (SCA) 147 {2 PKCgamma D7 3 /i
BRIZE o THl & 2 &N D EBEBR OIRRZEMEE T
bD, HEFE LI, 2 bOZEHEN PKCgamma OFEF
HIBEREIZ & 72 BT B A MET L7, B4 PKCgamma
RO T, FERBUMIICH, fge, @ik -
F UM Ca®* IZEERTE MR AF IS h S I 5
%, —Ji, SCA14 ZEREAKIL, in vitro TEMERIEICB W THE
WEERTEMERE 2 A L7228, flsh 2 & o Ca?' AR
MR LEEETHoT-, ZOHLIT 2-APB, SKF-96395
Lo THESND Z Enh, Ca¥ FiAIZIE TRPC F %
FNVOBERE 2 Bz, S5, TRPC3 F ¥ RV %%
B L LT in vivo BERIGTERIE 21T - 7o fE 4L, B
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A PN YN
WINCPNE N

(CHFE R SAF TR X —
[=FREE R AR A B
EHEER AR iR - FepERE )

PKCgamma I$5 ¥ /L% U VE{LT B DIzt L, 8K
TIIAERY VEBLISFER CE R0 oTo, £2TC, &K
FHERMEE A VT, PKCgamma O — 43 1255 1) DM
JEECTOBREBER L2 A, BREOEIFIERRN
BRI AR CHEBEIZEM L, ZhoofkREy, ¥
A1 PKCgamma TIIH#T, TRPC ¥ /L% U 1k
L, Mg b0 Ca®t fEAZ LD D2, BREITT ¥
FNADY R TE T, MIIRNO Ca® JEE & Y)IC iR
HTERNWEEZ LN, Z0k ) RiEEAL Ca¥ A
M SCAI4 IRV THIRMIAE 25| E i 23 1 SOJRFIC
72 % FIREME DS RIE S LTz,



(12) 27 GPCRHEAEMEAIZE HHIRS F TR AT B D E

M s, b 0 AR 5 CBROK - B - B - AR R,
B - BT - AEAEERE - PR AT AR, O HUK - BE - 1R - MRERAESR)

A, =2 —a BV TRED G # 2y 3k
U2 AK (GPCR) MUTHeFsE/ AT 2 2 &2y~ T
&7z, BF GPCRIIMHAERZE U CEMRY 7Y v
TETOD, TOEBBERITAREMONL TR T,

P IR T v v filifaic BV, 1 BURGEHEL S L
X2 USRS (mGluR1) 28 B By 7 3 EEERSZ K
(GABARR) &AL L TS Z EZH LML, £
72 MBI L ~UL D GABA R° Ca* & %245 L 7= GABAgR 7%,
G & 2737 JEEIFRIC mGluR1 O U > RISz M % B58
THZEEHR LI, —F, MEi=a—mr - )T R
M6 spillover L7-HiRE D GABA %% % L7= GABAR
WG B NI EIFRINC mGluR]1 & 7 L A HE5R$ 5 2 &

NHE SN T3 (Hirono et al,, 2001), = HIZFH4 1T,
TT Y Um Al ZHEEI LT mGuRl > 7 V% G
B R ARTFI /IR AT R/ 95 Z L AR AL
77

Ca>-GABAgR Hl HVEF Z#JEWT 9% &, mGluR1 |2 k-
ThUYT—SN2/MEEHITE (LTD) AFE I/
2oz, E7o GABA JALUAIZ LW GABAgR ZTEMEAL T
% & LTD DMt S L7z, T OIRERNRIT/NNKA Z A AT
BB SN, & HIEERRIT GABARR & mGluR1 @
THOI7 v A F=2ICBRT 2 ZENpole, ZHLHD
FEFIE GPCR AH EAE A 28 FHK > 7 A RVEME DRI Z %
53252 E2RBLTND,

(13) EESFE GTP #HESEBOHMEA/NME L TOEEEILDAIRILE

A EAT GRS KR ZEBE AR R AT e B R (R I )

I/ EE ST, MIEOAFINATHDLDRLE
T, MR AEORBED 2 b u—/LR, KSR
T D72 &2 L TRl OF IR E & il 2 &
HREETH D, HE DL, BT L F—BE)
(Fluorescence resonance energy transfer, FRET) O JFBE % [f]
Wiy 7a—7 %% L, Ras 77 I U —X" Rho 7 7
2 U —GTPHEEE AT & D/ ek o hil s 2 58 L
TW5%, Rho 77 I U —G HHDPV & TCI0 1%, 7V
A=A b T 2 AR —Z — O E A~ ORI LD 5y
FTHD, ZD TCI0 ASHIRAR/IME L TR TErEZ -
FEEFETDHZE, 2L OUMIBMRBICHMAT 5 E
RN RIEMEE S5 Z & % FRET 71— & R
BMEE L DA G DEEANTHEUET S Z LTk L

7. —J, Ras 77 IV —G HH®D R-Ras LB 0%
T2 & ) FRLAZ FOEA TV D, R-Ras 13> Ras
77V —GEACFRRY, MRRN/NMIUZZ L BEL
TN, ZOHNMIPHT Y Ky — b~ —0— L /L
% LTz, FRET 71— %o CTZOIEME(LIRREZ TR
N2l 2 A, MATIHIEEAE <, IR TS TEAME
WZ ERbhoTz, & 5T R-Ras DEER) S+ 2 M L7z
L Z A, R-Ras 28 Rgl2/RIf #41 L C RalA ZiEPE(LL, 2
BB BMEZHRIE L TCNDZ ERnghoTc, TNHOD
BRIL, FRET 71— 7 MK 18 GTP #5 A48 A DIREZE
WIS 2 T 2 ECIERICmA Y -1 ThH 2
EERLTVDENZ LD,
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(14) EBHIZBIT3A A/ FSURES L 3y ARRRIZE BT HFUOESDHHEE

FHOZRY, RE (o, BRE ER

('JST - ICORP/SORST #0358 ), 2 AEERAF « MRRPAGEE, &K - Eft - Mty E)

HRHEE AR SN BRI, R BE & T B B0y 1A
AR L, MINEE SHET S, BERTIE, Mia
NEEOZRETHDEA T TV VDB, 7 TAL—%F
L, SEERNIE Y R EOERBEN LT T
B LA L TWD, BEERICET A0 M, BLW
AT TV o= T F BRGNS D S
FHBREEIIS UTET %, LinL, WFRFICK D8
BHEY 21— a OB A YT THTH
D, WEMTIIT 7 FVEAVNBATHY, HEERIZE
JEF-T I FUBOREINEIA T TN - T I F B
MAEAREOMEICEE TH I LEX LN TS, T2
THxIE, NFREPEERCTOT 7 F L EAIZKITT
RO WTIATZ, fRMEFMIIC OV T, I 1
DIEFIZ LY M OUFE NI AEEZLET D &, HERIC

BIFL7 7 FoEAEMETER L, IS4V T &2HF
L7oREEC, MiIc e BRI A INZ 5 &, #ERET
O7 7 FUBEATEEORENRA LN, ZNHDI &o
b, BEEMICBI LT 7 FUEAITNFRARICKEL
TNWDHZEBNRBRINT, Fe, AR TOT 7 FVE
HIEMIE, 77 FUREIEE S X zyxin 3% <
Tl LT BABLIC R W TE N o T2, zyxin OFEFSBLRIERLS]
ZIAFEIFBL X5 Z LT zyxin OEFBE~DOERE % M
THE, BEMICBITLT 7 F U EAEEMET Lz,
zyxin OBEEBE~OEREIL, I 4V T ORETHELL,
Pt AL CEIE Lz, ML EORERNS, JIFNAaLNR
IRTFEINIT zyxin EEEBEICER L, Zhic Lo THAERE
BT A7 7 FEAMEESND Z L BRB I,

(15) RER4RNE B OIS

Hicl 3, £

WHIR4IE, MY K - WY 2R & 9 SNE
WXz anTnd, WY 3 IE 150mM O K e,
+80 mV DO EEN (WFNEEN  EP) 2805, Wil
MBEZ A Uiz KEBRAS, EP BSLAF D LR EnTE
Too WRAEMIBED b RHRR, MESILEPICARAIRTHY
K - PR S ToVE, &M E AT oNE L,
MEN SRS, MDD 4 >0 KHakdEE — i &
WRRARIL O T L4 % 53495 K'F v /b Kirdl &
KCNQ, 32 #:# fa oo K EAN NI RTE T 5 K i 15 18
Na"K'-ATPase & Na" K" 2CI HHaRE R — 23 K EBR (5
TH D,

M SO/ 22/ (Intrastrial Space:IS) % {ifi 7= 7
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R, BE A (RO RERRESERITIERL)

I, B Na" & K'CTh DM EP & REEDETEN (ISP)
FETDH, 8 EP ORFE SN TERD, A
HTholz, Fixid K itEEoME TicksnT, A
AV BRRET L0 WA RIBE DB ERAL O BAL - KT T - #1
MR AE L, EP ORTHENS & BT L 7=, ERE &
%2 OIED EK ZALOTED D, (1) IS DEXNIIEHE,
(2) ISP |ZF REI#IIETE FIF oD Kird.1 24 L7= K LB AL
WX VNI L, ZAUid K kT IS @ K MK
SHEFFESNDZ EBMETHDZ &, (3) EPITISP L
FEARAATE EE KCNQ 12 & 2 K™ EBEM O Th 5 =
LR ENT,



(16) RELR—

Kristin Rule"?,

WESME BRI, 10kHz 8LV 9 O BN 2 ki
BRELCHREL2E XS, TONTEEELT, LA
FrEWIHRERD, EFEFRESINT, T VAT UL
Cl 7 U AR—F—REBIZRL, S FRICRIALTE
ClA A v OB 2By X (2 BEO s %
Bz, TN, %ﬁ%ﬂ@@ﬁé@%ﬁﬁ%@o<k%
ZAHNTND, BxlE, TVAFUEFEELTLUTO
I EH#ED TN D,

1] KR (2 F O 7 BORL A AT

FLAG tag # 2 J7- L a2 EF > FEH% Baculo
virus - SO M & N CHREL S &, #58 L 72, Native PAGE
DTF—HEE, 4 BETHDLZ 2R L, BER
Atk BIERE L, ZRORTEEND 3 KB

HMEREBRRFILAF OO FRERELHWEEEL

Sl e, A &e!, AR FEL!
(" AEBREARFEAT - hREEAE SR TR JEERFY, *Caltec)

ERE LIz, Bi¥ A X%, SAENEERROERICS
BAFAET Dhi DY A X EFRRETh o Tz, ZOWF5EIT
E%ﬁ-%ﬁéﬁ@,z%ﬁ%&,mﬁﬂ%&,&%f
BlIK & oILFAFFRIC &

[2] FRET ¥.iZ ié%ﬂﬁfﬁ%ﬁ S DOFRAT
CARMIBANFEIRIZ CFP b L <IXYFP &N L7z 7" L &
F o+ % HEK Mlic8l S8, BRI EY
FRET O %€ =4 — L7z, #ldOB M2 £E 5 FRET
DIRTFRBEINT., ZORTIE, TVvAF LDk
MR RE KDY DA, BIOEERICIVHERLE

e, TVAF U OMEERAEZRRL TS bDEEZ
b,

(17) HCN F ¥ R ILIZ & 5 B 5 1

e e

Tim Skerry 2,
(" KBRS R R B

NET-3, KB Fpx!
BEEHRICRE 4y AN

John Burford 2, )IIji%

Py 74—V RRE B B AR R SR S A A AR )

BRI, 2RRDFORBEZITRNS, HIE
BR &BWRIROD AT o A TR TN D, ZHUCBELT, b
nbhigA 4+ >rFxFx 10
activated Cation-Nonselective channel (HCN) ‘& #ilfk T D
FEBL 2 el L7z, HON I3RS BN IR R & H| 4 45 - T
WD, B TOMREIZIA O NIChR s T, &2
T, HCN OBRBNRIET R EE G LT,

S BB EIC K0, B IZ I3 HCNT & HCN4 DR
PEAG B RERIIA L 13 HON2 O[5, B 35IEIZ 13 HCN3
DG DFED BTz, R HCNL (3H RE & OHEH
0 Cd 5 WH & BRI Td 2 IIRBRICE B ICRTEL
TW e, Ny F 7 T AR L DRETOREE, HON (36

— Fi Hyperpolarization

HHORREMREICTES L TRY, BRIERE Fickn
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(2) LKS/CAST Regulates Synaptic Short-Term Plasticity
by Recruiting bMunc13-2 to Active Zones

Hiroshi Kawabe (JI[iZ #5&

(Max-Planck-Institut fuer Experimentelle Medizin Abteilung Molekulare Neurobiologie)

Active zones are unique subcellular structures at neuronal
synapses. They contain a network of specific proteins that
mediates and coordinates synaptic vesicle docking, priming,
and Ca® triggered fusion, and spatially restricts these
processes to presynaptic terminals. Six active zone specific
proteins RIMs,
Muncl3s, ELKS/CAST, and Liprin. The Muncl3 proteins

Munc13-1, ubMuncl3-2, bMuncl3-2, and Muncl3-3 are

have been cloned; Bassoon, Piccolo,

among the best characterized active zone components. Our

group has reported that deletion of Munc13-1 and Munc13-2
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genes abolishes synaptic vesicle priming, resulting in a

complete block of spontaneous and evoked synaptic
transmission in hippocampal neurons. This result indicates
that 1) Munc13s are essential for priming and that 2) there are
only three Muncl3s expressed in hippocampal neurons,
Munc13-1, bMunc13-2, and/or ubMunc13-2. The active zone
specific localization of different Munc13s and their functional
differences are key contributors to the active zone restriction
of transmitter release, to the speed of excitation secretion

coupling, and to short-term plasticity characteristics of



individual synapses. In my talk, I would like to show that
bMunc13-2 is sorted to a limited population of synapses in
hippocampal neurons, where they mediate short-term synaptic
facilitation and may determine neuronal network
characteristics. I will also show that in contrast to Munc13-1,
which is recruited to synapses and regulated by RIMs, active

zone recruitment of bMunc13-2 and bMunc13-2 dependent

short-term plasticity are regulated by direct ELKS/CAST
binding. I would like to discuss an alternative sorting
machinery of Mucnl3 proteins and the possibility that active
zone proteinaceous networks containing either RIMs or
ELKS/CAST may serve as platforms for the differential
recruitment and regulation of Muncl3-1 and bMuncl3-2,

respectively.
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ERIMERED O L D TH D 7H - FLBOMIIL - oA D
S ALEERTHODERET L EEZEZ BN, LTPIC
BE5T 20 FIZoNT, £ OMENED HILTET,
FCh, CPIINEY 2 ) URIFET T A X —F
II (CaMKII) |& LTP |2 2725y F & LCHERAZED TN
%, GFP 7 UL L7z CaMKlla & H i ~E AL, £ 0
e 252 L2 EBRSe, CaMKIla® H OV VEEALERNL &
Y UBMERICERE T v oA =T A (T286A,
T305D, TT305/306VA) DffttinG, A Y VI X
% CaMKIaD e 7215 Ml & IR FR 22 o 7 &
WA~OBATH, BETHLZEBHALNER>TE T
b, LML E, CaMKII 23 ED X 5 72@fe 21T,

WH B (EBLSARRSERT MRt 7T L BESEErRT)

BAGNZ T T AR Z B E i Z T 022N T
RIEARRAZR HBR N,

2T, Fex i, CaMKIla DATP fEAIcmEie T 2 )
PRk A BT 52 LICK O RNEHERE Lie v 7 A v
~ A (K42R) ZH7IThFE L, 2o~ v 2% T Ll
P T ARIED A T = X LORBAICE Y A TN S,
AWFFELTIE, CaMKllo (K42R) ~ 7 AZ2W\WTC, 4
{LEERIRRNT, Wi A T A AMEAR % AV o B R A B 2R
B CROKERMF, BELHAFZEE & O ILEFZE), HEE LR
FRAMAE 2 T R A O AT CGRORE R SRR, B
HRRFTEE & OILFENFZE) ORCR AN L, CaMKllo 23
BT AR R I THEE L A% OREICOWTE
Z2L7-W,
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(8) HEH/MNICEITELFTTRRER - BREICKHT % GABA EEIE L+ T REED KA

MR DFEBLIZIE, AEBFEERNC, ML “HEb)
BREE L WERRE” O F T REBERTH LN
HECTH D, BEMNWNT—RISRE T T AR
DK S ND D, VBT T AOLE RLTER O
DR E VI IBREE T,  LIEVWITHERERD o e [m] 15 4
DB SN D, Z OIBFEICITA IR EN Y BB A e 2
T LESBALNTVDN, TO~H =R LOFHEMIT
VT LB TIERY, TR TIIEL D=2 —
0 UNHRD TEL DEEIR T T AANNIBFET D120,
Z O E E R CTE 2 FERRITITEAEFEL
RIS, NI ERRAE— LR i T AL, R
T OWFRERS > T 7 AN VEHUT 2 & RN 2 B R A B
LW E N BT/ D Z ENARERET LR TH
D, ZNETOMEND, AEEOYTADT LF o
AL R SR 0 R & R o 7B OB ERMEIC L o CHE
TESNTWDA, A% 1ERICEZ S 1| AO%E Lk
ORISR HEN T, Lo B EN R+
ABRENRZ Y, v~ 7 A TIHEK 20 A THRED T L F
THIEAHE OB LRI L2 X EZ T L9127k D
ZERHABILTWD, AT G, /NIMEATRRHE—
YISt 1) IR A S tab STH ST RV i Eil BZV 0 R -2
BEN LIRS 7 F M@ E % 2 HB ISk Z 5%
FiES T T AOBRFBRICEE TH S Z ENME SR
TW5, FHITH LT, b oo BaEE o K&

BBy 5 2 HEHINE S T 7 AMEEDO B oW TR Ae
<HEFEN TR,
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Fr8r Jifd, il B, BA 3
(RBRRZERE R ERPFERE Ml et L)

AR HF 98 TlL, GAD67-GFP (Aneo) knock-in mouse
(GAD67"""| GABA A kIEHF DV L ST % GAD6T D
AR TEIC GFP #4fA L=~ 7 ) &AW T, GABA {E
BhPEAREE DS/ S _EHE — 77 L% v = ar > 7 A D
AR RIS TR EI 22, (1) GAD6T' ~ 7 2T
1, % 11 B BB ERHEOBR BRI B AR
b7z, 2) GAD f > e EH¥— (B-ANAT FTave’dt
V) Z&te Elvax i & E% 10 A B/ NIM BB 2 1 12 4L
BELEZETYH, B ERMEC XD SEXEOREI
b, #oC, MMEEIZEIT D GAD IEMEDIK T3
ZELXMOFRNTHD LEZ DN, (3) GABA, ZAK
I LI xR OIS EhHIEE, ARSI
BT HIHIMEIC R & < B L72Ay, 4% 10 A B Tl
MEPETH 722 L2, GAD67"™ Tix GAD i&MED
EFICE > THAF i~ DM 3T LT D ]
BHEMEDS B 2 BTz, (4) £ 2T, £ 10-15 B B T/
HltE S F 7 2B (mIPSC) &Ll L= & = 5, GAD677F
~ U A TIE mIPSC OREN 2> hr— /L LR THR
W2 LTz, (5) mIPSC DIEF9 2 % B X ALDOJRIK T
HDWEFRD -0, GABA IREZHEST L T ER
L7, 4110 H B2 D GAD6T"™ /M IS L
LA, VITAREOEEN L AT a—ITz, L
LORERMNS, 1% 10 B HEAED GABA, SBEKRZ T
LI T T RRED, MR ERRE— v i
s T T ADOBREICEETH D Z L BRI N7,



7. SRS AT LEERBERIZE TS ATP - 7T/ O VIERIGEDFRE

20074 9 A 6 H—9 H 7 H
Rk - MEEA B HESC (bimEok - 3E - EHT)
AT« AR 8 (ks 7 L)

(1) [Fe3IGEE] P2Y 2 A MEHTEIC IS 1T 2 Bl MEIEH]
HERFOR (iR - ZEH)
(2) DIROBHEAIZ IS D ATP 2R DOEE
PR, AT, KREBEBEY, RS
OUINREE » REFBEHERITERT « Hh2e v 2y 8F)
(3) BEBRMREICIHS T 5T 7/ v Al REEROAEHE
KEE= (BmsEn TEER) BRI 27— SRPEFERT)
(4) MEWEE P2X4 %A L -G BRIk RE A
WAL T, Lk GREURYE REBRESRIZER 2T LR
(5) MRS X 7 VAT Rt LGl — 7 U 7 fifla s B
NRIE—, B ERER?, WO, ERE 2, KR, EE WY, &ioi—, JFEmE Y
CHIBLRT: - (5 - KB, 2 ENCARF - 3888, O ENDR e o 2 —, PJUNK - BE - 3K - S
(6) thiE—iREs > AT ARIEFBRRIEICEBT 27 AREES 7T L ORE
4y IE( OBK FH R S b RE AR 15 2 e )
(7) KRBT FF 7 A Bip BIREGEARREA~OIREE T RIS ENE © ATP D& E
BKEZE (KRG SA AV A = 2o & — (EBRHFIEAT Ml AEERFIEERM)
(8) MBS ATP (T & 2 Ml E I & 35 M O F A
BAR T B (WEERIRY: - PR - Mfaee B A i)
(9) B2 - fE Ak oMK S U 7 HIKZIZI T 5 ecto-ATPase DJRITE & £ DEFNZSNT
FROAH D (LHFERY: REEBEEAITER MRk 0 )
(10) AR RMMEASR S ERAR I 35 1T D P2Y , E IR DB
e FHk, HBE K, LR S OuNRFERERE AT et B/ )
(11) IMBREE > T 7 A4 P2X Z B OB — % OFMF] Revisiting the presynaptic P2X receptors
in the nucleus of the solitary tract
IEERR Y, HHZRT !, BERE, R, LAl IE T
EFHEERER !, AR R T2, 2R (BUURESERRT - AR,
PHULRFEREDE - I - BAAERTS: - VAT LAEHT)
(12) Astrocytic control of synaptic NMDA receptors
Changjoon Justin Lee (Center for Neural Science, Division of Life Sciences, KIST
(Korea Institute of Science and Technology), Seoul 136-791, Korea)
(13) ¥ F 7 RNy T W AT
A RHE RORIER SRR ABE R 22 S OT e « IR AR 2250 BF « COE H{TA M)
(14) /PRIZIH T B =2 —n > — 27U 7 {1 HisE
gt IR (B SRBRAF IS AR BRI EET T REARAT AN T PT)
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(P1)

(P2)

(P 3)

N7 = A VEFEFE ATP I A~O/Mafk— hav KU 7 Ca® @O 5
FEAR Jf (RERK - = - RER), EETITsE (A 358,
MR AR (A BERedt), G, LRk (GLA0K - It - 4231)

~ AT AT 7= JTA MR D7 AR S b
TRRARZT TV B,V D I B R N—7
GHik B, AR0 P GRIRFERRRR AL - FE5HED - FENRAT)

<7 A THIKIZIIT S ATP 72 5 TN NAD (2 & 5 P2X, S A ATEMAL O FHE

RSN, JRE 5, IR (BRI R - 35)

(P4) ATPHRISIC E D7 v T v v U REDORBANLT DT A T =K A

(N KRR ZERE
27 aZUT LD ATP FR7EHA IR ET % NFAT O 5
RIA%T, WERE, EEM, HEmE Ul RFEREIEATE

(P5)

RE\EHF, HEERT, FEHER, BlE
T AR R RS SR BE)

- JEERF YU

~

R
&

(P6) ATP BLUMRMIMEEIC L DI 707 Y 7 TO MIP-1oEEFRE

P, R ARG, Wk

(" e R A JE e S A

EEOFE! RRE-

R SEAE 2, MERRANE?, M OMESC
JeoE, SR H A TR A (R RE AT 72 53 BF)

(P7) ATPRERT 07 4 =7 FIEHME — 77U o AEEMEIHIR OB 5

ARM L, ALE, oA, S nEglE

OE B R R B 5 S0 B AT 0 RHpT RE PR 8 12 B 5 i ol P S 72
(P8) FHEE) = 2—rn BT DT VR EET 22T 7 AR L OB

O, s BE, HE
(PR 2 A R B 7 PR Ao R AR PR 03 BF)

Fl, BEE M, A g

(P9) JRTHNBEMEEAE Az P2Xy BB — 3 F A A=V T
IR RS— |, EACIL T, EEHERY, e, RSB, B!

('NTT #pHERF - A= IRBERE,

(&mEA]

BRESC (b KPS 2AF9ERE) , Lee, Changjoon Justin
(Korea Institute of Science and Technology), 7k U5 # (b
W RFEFERD , R E (MHKFEES), 7
FRECH, AR (SRHEREAL R PR, S HAZ
(BARYT X7 7 AIEERFSERT) , @R, a1 (RO
ER R R E R ARG ITER) , IR ORHEE
KEBRRFREERD, IR, A GOREE
KEBRFZEFR), WARETF HRKRFEFLRISE
B, RS — (NTT #MR 2 iarsenn,, RESE=,

PR (W Fnggly LEEEMZEE 2 —), IR
I, NRE— (LR FES TR EUE) , i HE
(e i) VA SE R PP, AT TG (PRAn ERL R PR 240),
R EM R (B BT IR B A SORST/ICORP)
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PIUK - B - SEER, CILBRLK - B - PR - SR

Lopez-Redobdo, Fernando, FHH3M (4 B RFEF) ,
BT ERE (BEEMKFESR), WTHE (RRE
SEERIRY B, AR E A (RREERREE ),
TR, At (RBRFERESRSIIER) ,
F LR, KEPEMT, BEEHRE, EEH, WHEEZ u
WRFHERERE) , ACEPNET-, )17, REIIRHE,
S, MR, EHERTT, ILFEKR, RRES,
T UL RFPZEFR) ,, FEAR (@R FETE)
HIEE, PHERE (EERFEST), B
AERE), BOKEE (RIRHEE /A A - BT, RHIE,
INEBREE, YTNkE—, PJIE, mERAT, LR, T
fh—BR, PIRES, HFRET, EHER, EHET, &
W2, AWM (I



(1) [F3EE] P2Y ZREAKBERECE T HHM/MRER

AR OTEVEA LI L AR PR B I W T EE R R H %2 L
TW5, M/MREEEESE2 0L LT, harRF
#2 A, ADP, B, tu k= EOERRIEIEY)
BREg T, BERIFETLIHES TENTILHD
LTV IGEINT LD AT = IR RRIC L - TH IR
TEMALT 2, /MO E NS EE S, NET
KRS T 2 & O RBIAREE LRSI RS L, WAk
Z LRI 2 TR 2. & OBRIZIEMAL U7z iR
TR ATEMA L L, 74 7V %y FETEEK L
BAEABEZSOICL, KET D L ME 2 PAZE L.OEEZE
OfMZE R 5 X 23, i/ MROTEME L E IEIT 5 3
LT, TRAEU LRIV BE RTLABRRENTH S,
TACY VEv 7 ut X s —EEmidT s L TT
TR RUBHOEAIND barRxt L A, DFEAE
I LIEE 2 8f 5, —J7, 7 e 7 vavidmsh
WE LD ADPZEIED 1 > TH D P2Y L, B KE T 1 v
7452 & TIEMALEIRIT 2, P2Y, AR GiEA
AR LT T B EEBL O RIRTH D, ADP FIRKIC &
DARN D cAMP L~ LMK R 2523, 2 ORI/
R OTGIR DZEALRHBA J7 LS 7 I E D IS 1T

MEAAITS (BefalEk - SEPEE)

LW G STV 5, P2Y , ZAAR DRI & h, PI3K
Z4r L7z GPlb/a =B ROIEMHALA /MR EE % 5] &
Bz eEXOLNTND,

Foxld, v =AU HERRENIT K DM F R %
ISALCRET VERFKE L, 2FY, a—XAXvH
NEBIRNA~BE L, & 0> DA BTS2
LT = AR TUPHERE~ITL, TOTRLFX
—EBFEABT LT EERENELAIND, ZO—
ISR N M N BRI A 155 LN AR A R T S
Z & CH/MEAREE LI SIER S b, ZOET LV E
MNWT, 7 e FZ7LVOEBEMZHFI L T& DT
ZOFEAERIZOWTRNT D, £, M/ROTEMEAL
I, RE & B L CENRIE(L 2 BT 5 L Shh T\ b,
B X, BIARR A 1% O BHARAEA LS9 22 | AR AR A 4 181
I RE<BEG L TWDEB XL TV, OB
A TEM A MR OB -2 35 2, SHEBNIRFAR 1 D Bh IR
LT T NV AWV THEE LI/ MIOZE], FR2 P2Y,, 5%
FAEEN Uizl MRIGHEL & OB ERFT L T& 70T
BT 5,

(2) IDEOIBEILIZEITD ATP SBEDEE

EILERREIL 72 & DAFFIZ L Y AT 5 OIEOTEREZL L
(DERLEE O 13, DHEER LT S48
KD 1oL LTEZLNTWS, DIROFRERIC BT
L=8K G, 77 IV —EHE (G/G;) PEEIZS
M T D70, Fxld GG Dath 7 2=y b
(Goup/Goys) DHERE A FFRMICHEFT 2R Y XFF R
(pl115-RGS) Z LA FFRANICHEBR S ET R T v AV ==
v 7 (TG) v~ A%&{ERK L7z, pl15-RGS-TG ~ 7 A DA
TRERZHZAEL, 4 BEOFEARETo TS, T
ARl T AL FRREOLEROEK (DIEKR) 23R
Nic, £ZAN, FAMIZEIVFERINDZG2T—F D

PR, bATE, KREEET, RS

OUMIRS: « REPBESAOIERT - SR ek BF)

R (BE() & IEERERE DR FIX p115-RGS-TG ~ 7 &
THBEIZIH SN, UEOFRERENS, EAMIZE D0
RO Gouy/Gous TEHEALAS DI OBRHE(L % 5] & 29
AREMED R Sz,

G & R BOEMACBZRERFIC L > TDOHRE
nN5ET5E, Goup/Goys ZIEHILT 2 G & v 7Bt
BIVZ R DEARIC LV IER b SN B2 D,
Z T, MRESE ORI K R AR A 1T, JTEA
FHZ X VIEHIL S NS G1/Gy; &G AR Z HIRO K
TEERIrTz, Fex IZLLET, 7 v MHVEFREER DA
BT ET o OFT v (AT 8K, = R v
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(ETA) ZFME, a1 7 RLF U UZFED Goyy/Goys &3
BTLIDZEEREL VD, L, ATl ZRKHE
#l, ETA ZRIRLER], o 1 ZRAMEEAZLE LT,
BRI XD Goyo/Gays ¥ 7 ) v 7 OiEMALIF A<
Ml Snienotz, —Jh, 7573 v 5 ==V
(ATP) DY > Fe{b B A RSN AL E T 5 &, b
BHRIEIZ XD Goy/Goys ¥ 71 v 7 OIEHAL BB IC
il &gz, EBRIC, MiasNRH O ATP & &A2HE L
LA, HEAREANKIZ L D ATP JREENZE L <ML

Too MERNRIC X 2 MMash ATP WEO LF B LT
Gap/Gays 7 U > 7 DI, Milaf O ¥ v » 7
YU varEMRT S axrd ol EHR
(carbenoxolone 35 & T8 1-heptanol) T & - TsE &zl &
iz,

YULEDOFERMN S, Foe X, BRI LY Mia)s
D &7 ATP D3OI D Goyy/Goyy ¥ 7 0 v o7
ML L, ML ZESI X9 & 0 ) ATREEZ #1D C
AN LT,

(3) BRBBREICEITA2T7T/ Y MZEEDERE

PN

TT AT LICETET 2T T v SRR
Wiie L CAERENZ R8T 5, BRSBICBEVLTE, O
gD Ay ZBEEE L, RIMERCEEEMHIEM, O
WA IR E R 23884 5, REMERLKMME Tl A,
SEKENL, MWEEREREZHET S, —F, BRI
BWCT T/ VAT A ZBEEREN LT, AME RS X
DAY Xy AIROIGHE, L =vawiBs it =y 2m
RZF VEADIKT, RMEICBITIKEBEITFT MY
AOFWIOTLHEEFI S, 72, AZERENL
TEHMBEIAROIEE, L= B IO ) AT
VEEAOEMESIEEZ T, UL, WEERFOBMIZE
J5T7F ) DEENZOWTIIARRAR AR S EESN
TW5b, Bxik, 757 Vv A ZREE RIS
% 8-(noradamantan-3-yl)-1,3-dipropylxanthine (KW-3902)
ZRHLZ, KW-3902 OT 5 7 Vv A ZRIEEAIE
YEF O Ki {1 0.19 nmol/L T, A, ZFAHEAFLEIER &
Feigg LT 800 A L@ A B3 5, KW-3902 1%, 7
7 /) 7 A=A I N-ethylcarboxamidoadenosine (Z & ¥
FRERINDLHEBLOCMERTO Y b, A ZHEEN
L7z DR TR EZIHEI Lz Z E00 5, in vivo IZBW
TH A ZEEITERN 235U E 27797, Z D KW-3902
ERWT, BRERFREICBT AT T v A\ ZHFEO%R
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(FhAnsems T3 (k) EIEMIIEE 7 —

)

SEEAFZERT)

FNZOWTHRE Lo, BRREN EFREBIZB VT

KW-3902 /3B AT BRI T2, JRME COART
N U T ORI L CRIRIER 2R Lz, R
B ROFEAED BB A ARAEIC IV TIiE, FIURIERIC
Mz BREEM AR L, flix OEMERET L& 0N
RN D, BEBREORIER LUOERIZEBWNT, &
MLV EZTT )y, TT vy AR
EEN L CBHEORTICEET 2 Z W LN o
o TOMFO—2IZ, TT /v AM\ZREEREN LIZIR
B —SRERIK T 0 — RS 7 B O MR oD B G- A3 RIE X
Nie, £, EFMEBEESEBE R EOREICB VT,

WIRHET T ) e kBT 5 vy A ZFRIKREN Lz
B A~OHEY OEREEHEER OGRS, kDX
N, TT IR TT vy ARBIRENLTRRD
BRI L0 fic ORMEBREERIE - BRIEH 52
LNTW5D, £7z, KW-3902 N7 5/ v A ZHRREE
PHERICESSH LWA A TOBR#ERE LTHFATH
DEWitEEsnD, BERBRTIE, BHERELZAT A
PELAREBEITBVT, KW-3902 [ZFRIEMICNZ, B
R#EEREZAET L Z RO LN, B, Btk o1
PR BE % 6B U7 5 3 HHERER T KW-3902 D%) R
BEHMEE N TN B,



(4) MERK P2X4% 5t L F-1EIRH RESR &

AT LT, L —

MAE N Z — I > NEMIIEE D b —X 2%
L, mbuiAetEz2 R 7e L, MESR OEFEEO RS
WCHODH B 2 R LD, ITHEONIEND, &
PN EHIIE DFERE DS R L E R0 A b 1 A e E DAL
FRE 720 ¢ <, MBRICER T BT 0 I 72 & O
AR X > CHIAfIZZ 2 2 LS & Sz,
FOEF 2 13N TV IR OREANIC ATP ZHMET v 1L
ThHDP2XAZEEPREADL > TWLZ L EH LN E LT,
MY o —F DL E R L AL+ 5 %, P2X4 25
R~ 7 AZERL L 72, P2X4"~ 7 2 O & PN Al
IR L, AT IR X D RIIEN Ca® IR & OY, NO
FEAEROELE, THENENLETRIETH S Indo-1 X
DAF-2 # FAWTHEIE L7, i3 0 S IRTF R
a5 CaARIEAHI L, ThITEI &k VTl
% NO FEAGBHE IR Uiz, B A EIRO M 2 5
50% b F S B -EROmMAA RO L EJIE LA, P2X4™
TOMEPEIRRITH 45%TH 5 DITx LT, P2X4" Tl
K21% Th o7, EHAFEBIRZREE L, ARSEBEIRO M
it % A R SHBN RO 2/3 1T SE 2TV AERIL, 2
%, BHWREE L& oW % HE Yt L, mER
& BEJR % e A ORRSEBNR TR, ER Lo, P2X4T T,
FERSEEIRO Y EF ) 73T L A CBES RN
T2 72, TV A U —EIC X B REEFEO ML X P2X4™
O E 3% 105 mmHg TH 5 DIZ% LT, P2X4" T
1359 125 mmHg Th o7z, JRPIZE Eh D NO ORHITFE

(RRURSE RFREESFRIER & X T LEH)

W B NOx DFIE P2X4" Tl P2X4™ X 0 A1)
LTWe, BlEofERM S, Mk —Thsd P2X4
SARRITMIEOEE N2 R 70 &, TEERASREIC 2t
TRl 2 LB HEGR S N7, TITARFE T, P2X4
SRR T VIS X o TR LS DTz
THRFEAT 72, ERLENEMICRNT VIS EA
FFSE5 &, NRITED ATP BHEFRERFIZ R &, 20
REILRNT VIS DR E IR ERER LTz,
ATP & iR OBLEH (angiostatin, piceatannol, ATP & ik
RO PRPUE) ZERSE S L, T IS HEEN
72 ATP RS A EICHf S, B, s Vs
IZE D Ca¥iEASUEDI WK Lz, AU+ 0 sk
TER7e ATP SN 2 B35 &, P2X4 SRR IEHE(L &
W, FEAVERBICEE S Ca TRASUS S Lizlzw &35
2 bbb, I T, ATP AR O R A g tlc L
DIERBLIZAT, I har RUTET TR, MlEcF
ET 2577 b I_XATERZREL TV DLENER SN
oo ALATR—AEZL BT T N HF TG R
£ 53K (MBCD, caveolin-1 siRNA) Z LB 5 &,
JasM ikt S5 NIRPE ATP OE2SBEE (2R L, Al
BElza L A7 e — LR HEAIES E, ATP ®IEoT
DU R S T, PLEDFER) G, P2X4 2403 Dl
T OISH OB, T 7 N/ I AFIRICRIET D
ATP ARk O & I HS < NERPE ATP A A B2 7
BEZ R LTOD I ERNRBE T,

(5) MRENX Y LA F REN LI-EGmEMR— ") 7Sk

INRIE—, R EREFR, M WS,

TEIRERS— 2, KIEETS, W Y, mIoE—2, JF LSt

CINBLR - 5 - SRR, 2 ENCAF - 6B, O ENDRS R o 2 —, TR - B - 3K - SEER)

T T HROH LWVEENZEENEE - TRY, ik
FEIZZEOIRREN 7Y THIBICHER 975 2 L ICfRE B
DEXD AREMEAN IRV (Miller D#FR, Science, 2005),

7Y TIEREL OEERE BERERICHD EE X
HNTEY, ZOMEERENICIE ATP 72 RS X 7 LA
AN N RVTINE A = R Sy s IV 17 el = OO 0101 0B <2
T5E, FORBEANTEEL L= 7 v 7 ) 7 OEFR

e
AE,

-
—

NROHNDA, ZHUTMIEAN ATP 2NmH L, 2k
FHEIWELE LTI n 7Y 7O P2Y, XA KL LT
(b2 EME 235 % 325 Z & (Honda et al., J. Neurosci., 2001)
CEEL TS, £AELEIZ7 a7 Y 7%, M
BEARTRTH L LHWT 5 L, ZoMavER*aa
ERIC X o TN BEREL, MNREZEX 5, L
L, ZRETIZ a7 ) 7RI D 2 A — 2 OFRLJE
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B EORRICRT, Flo L0y 7TV TERR R B
T2ONEL Do TWiaholz, AlEFEAIE, 7 vk
OB APFMAD % kainic acid (KA) TEET S &, ATP /2
7 C72< UDP (uridine 5’-diphosphate) 23 fgHisin s Z &
% in vivo M N in vitro DFEBRZTHL N E Lz, 715
SRS CA3 fHIK TlE, UDP ORI 2R [P2Y,
ZEE] OFREN I 7 v s Y TREICTWE LT,

R/ m7 )7 % UDP THIEKT 2 &, P2Ye ZAIRIKAFH
W77 ) 7 OERNAMENICEG S, ZudEE
ST ARSI 2> BRIV 72 UDP IZ & o THAEMT S

(6) PRE—bRER S R T LRIFHRIGE

JE BRI BN TR S TR & 7230 THEH 3 5 721 O lidids
LWV B ZHBKET, B R T D4 W - IR
HIEE 2 N T Rdiode, THUIBEN ERMao N
[ZEflC Umbrella cell 238 ¥, #41% tight junction THEA
LTV AHEDIENZ, MiEEcre 7730 R3H0 9
BOBHTE R RoTWBERHLNHTH D,
EOMFETIE, BEREOMIERIZ X o THEBE ERE AR iR
AR D X 512 ATP, NO 23HtH] S AN TR 018
FRICER T2 Z E BB oTe, HBIET T
<, JAVT RKLFUv (NA), F7RrRAZTZ Y B2

72o ATP & UDP & ##&HIE 535 % B0 MIE L2 &+
LEESTFELTUHE, HicIosn s ) T7ox (453
y7ﬁ®3%ﬁﬁbfw5 LﬁLAWim%%ﬁ%ﬂ
HT 2P ERERICIEA YT, W2 UDP ITE AR

TUHE S B AMEFEEMIIZRE G LT, 2o ki
IomJUTI, m@%xavﬁ%FM?&wmw%
TNENEE IS T, TNENOSTRRNIINE %
ETL5ZLICRY, JRHER O IMEERE A 45D CIH DI i
LTWBHZEBHBMNE T,

ZETET) AAEEES TFILDERE

A TR~ OBk FH RS2 S A A Rl = 3 )

(PGE2), 7T F a2k > Th ATP JHHEARD B
TETWD, BEMEOmMFARAERITIE P2X3 2R RN H
v, EREIRMED ATP 1L 2 E I U CHEIR O 2 T S
HTWD, £/, B ERGAL L SEl & oI H
myofibroblasts (21X P2Y6 & =& T2 HENFEL, X
130 BT A R U CHEIRROH 2 T STV D, L
7235 T, BRICE->TEZ 2 LR OMRIZT T2
<, WRPIZZFE B NA, PGE2 1T\ T 1t ATP % il LIBs
FOEENTE AR 2 S S, SR TE B L MV MRS DL 2% O SE
WaFE-o-TVD EFIEND,

() RET5F /A b D BEEMEA~DREHRREERH - ATP OB

i

WIBCIBNT 6 2DOH T 77 L) —hbBRENS
K DOFREQITPHFEET D TRP F¥ RN ARNS—=T 73
—D 95, 9 DIFRERZMERH D Z ENRMLENTND,
2 > (TRPV1, TRPV2) iX 40CEBx 5 EmWREIZL -
T, 22 (TRPMS, TRPA1) IRV VEEEIZ & o TR &
57, 55 (TRPV3, TRPV4, TRPM2, TRPM4, TRPMS5)
TEARRE R ORI DIRE Z BRI T 5 L EIN TN D
HThH, TRPV3, TRPVA [ZEREICHIANMNT LoD,
KT F7F 7 YA N TOIREEE ’@Jb\fb\é%@éz?%
EINTWD, FAEOR IR ORI
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KEEE (WA ASA A A = A2 — (EESEOZERT) A A BT SEET)

THALDEZEZLNTNDEN, RET7FF /A FHBE
EEFEMLTWD LT 2L, £ OIREFRITET R~
LREI N IUER B2, BTIEMENIC L BT
X, 7 I7F YA b ERERREAREROMIC ST 7 ARk
WIEITRRO bR, £ 2T, DS FBIFET D
LIELT, N F e =2 HNTEDFDFREE
R, T, ~URARENS T TF /A FOREER
WS LC, BREMRE OEREEEAIT-72, 40CETO
BERIZE > T 7 F 7 ¥4 K, BEEARREO M7 Tl
faN Ca™ D ER MBI SN, T ORERMIC LS



PRI Ca® R EE D FH AL D ATP AR ESK
TRl SN2 EnD, 7T VA b LIRERKIC
Lo TATP B EN T D b D LHEENTZ, 7 T7F
J YA GO ATP U A HED 8 5 T2 12 P2X2 % il
FELE W72 HEK293 fllaz A A o —& LTHWS
Z LT L7z, HEK293 #lifd % whole-cell mode {Z L CH X
—HTANLENE, T7F VA MO EHEICEH
EHTz, 22T, 7T VA MIREFEAEMNZ D L,
HEK293 a2 33V T IR & Bt & 9 5 Bk 1
bRl E i, ZoO&ERIZ, HEK293 Miazr 7 F

YA M DEET B SNV LD, P2X2 T v kL
MRATZ2 ATP 2 LT D b & HEE S,
ZONRAF ' —BEREL WA EIX, 7T /W
A B EEL 72 HEK293 MllldlZ ATP #2512 L T A H
BNDZ LI Lo TR LIz, 2B OFRE, IREH
WIZE > Tr 7T 7 %A b SJRFIIIC ATP 2gH &
N TR ATEEL L T D AT 2 RIE 4 5, B4
W< 7 2, TRPV1 X~ 7 A, TRPV3 K~ 7 A, TRPV4
KE~TADTTF 7 A4 " AWT, EORERSME
TRP 23% & EENE MG LTz,

(8) #EARST ATP IZ & S HEREEHA & s E 1 D ERE

AT (REERRY: - AR - Alatiee B )

~ U AMGIREIK 3T3-L1 MRUZARNA MR ko€ T v
ELTRSHWENTWD, #ERMEICBITSE D720
(e ERii AN e = N N G-I A PR g S o
SEIBICHIVE S EOHFER &N 2 2 FIEPT
i, MIREEORVRETHR T2 M THofkidid 2
LRWZ ENHMBILTWD, Foxid, 50%LL T O ED
A3k 3T3-L1 Miflmic ATP #Mx TA v FaX— kLT
BB ERF 2RI L TEE LT 25, B
ZReT e BRI T A Z L2 R L, 2o
B OMNEREEREE D201,
proteomics 5% VT ATP IZ L > T24L T2 U V(L ¥

Focused

VRVBERRAFELEEZA, MREMOI AT
[A¥ 3 % nucleophosmin @ T199 ¥z V > EeAl % Bl
INTWBHZ LAY, ATP 234453k 3T3-L1 Azl
kF UG E B 4 — R4 1k S e RE 2B I L T
Sb~D T vt 2 & BkE S DEM & RO TREMEA R
Shiz, F7o, ROE3T3-L1 ML ATP (2% L TIED
AR U7, BRI /363 % & fifla o @)
I N Do, ZhoDZ Ennh, AIERAENHIAE
TFEEZ RS, £ OLFEMICHE > TEENEBEIL,
TEFE LT CRRAIIA D RN KL 2 2 wIREMEA R X
ni-,

(9) KIE - HEHEBOMELRRT ) 7HIRAIZE TS ecto-ATPase DFHE L ZDHREIZDINT

FROAH S (EHFERY: REEBEEAITIER MRk -0 )

¥ A AT /MR EREIRREAEE O 7 ) T, 8
OIS 2 BT DIRMERICOIT LT, FrigphE
T, RAEBLIZINETIS, Ty MEOT OB 5
i RABRREHOR O BEERIE A 2 IV e EBRIC L - C,
Z ORISR P2Y, BRBLLCWDH I L BN
Uiz, ZDXA T DOZFMRD ADP - UDP (Zk§ 28
PEA BRI &, BRI LS T~ A 2T —/IME
IZHBUY ATPase IEMEA MR HE 415 & D 1de and Saito (1980)
DIEIL, ATP 20 LIz AR 7Y 7 il & & PR

L OFEAEMERIZ, T ORISR HREIRSE % Riod
REMEARET D, £ 2 THRENE, fEx OMERERIC
BT % ecto-ATPase Doy Mz~ 5 & &bz, LFLsmr#t
EARD Ca® BHGENTIC X - T, BB R DRI
EHzlEHHEND ATP 1657 U 7HIBEONE
&%, BEFRRIZ ecto-ATPase fHEH] ARL67156 N % 7=
WAL Z D TRWEES & T L7 BEEkL 5 T,
FEMER G~ A AT — /MR, BRI L 7 ¢ = HHHER,
O BAMBIKERD 7Y 7HIKERIZ ATPase TEPEA
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S, BPERRIE, &<, MBkERE a7 Y T
HE ORI TN > T, HHEARDERR T, 1EHE:
BT OWBER O — DI Bl % 52 5 &, Ca¥'f5
SO, R D 30 pm LINORTHER 25t 7 ) 7 O
R ZER N IR S o 72, B0, & MRS BEA 04k
BRI ED, TOHEBENICR> TRE L, —7,
ARL67156 % 300puM & Leh5 88K CRERD FEBRZAT72 5

&, MIRREIE SRR D 60um LU EEEIL - R D 7
U T EHRICE TR, SHROAERERICIAE D Ca™ R
FE EFIE, MRS E TIER - 72, 2D OBIERE R,
FFEARRIEKR U T M O ZERL 2, A D Ca*' (55
R R AN L ecto-ATPase TfF 5% ZSEENIZ XIkiL
T2 LILoT RFTO ATP FRIZHNL L CRET 5
BEREHN MR T 5 2 & &R T,

(10) #HBEMERBEREBIEICEITS P2YL . Z2BADOMEE

L7 a Y TIEREE ST T AR 2 il o0 Rk
L, TOERRE S > CTHREEOFEELE S Z &2
FHREINTWD, TF, Mlasxs vAF RdEGEOE
EME L L CORRERDL, 3707 U7 P2Y,, %A
KEN L TEERMEZRRT D2 LN INTND,
— S CRMMEDEGEIZ L > THEE LS 2 HHES 7 1
70 TIIARRRIPEITR O FAE A 1 = XA ZHELS b o ¢
WHZENRENTEY, P2X,ZREEZHE—EHRNE LT
S X 7 AT R & bR RIMEER 23 B 1 H 41T
o LU D, MREMEERICBITAIsn s )7
D P2Y 1, TR DOEENIART L < 303> TWheuy,

T2 lE, P2Yn 24K mRNA FEELD L3 wiidd
MBHCELHEMT D 2R, ZORBITIEME
JEC Ibal MM & LRTET 2 2 & iR LT, i
7 a7 ) TICRBT D P2Y, ZAROIEMEL A M T2
HAYCHEITH D AR-C6993IMX e T » NCHENE

WiE Fk, HE oAk, Rk g
OUNRZZR R SR SEe KB 00 BF)

WG L 72 & & AR IRPEE R ORI 1A B IS i &
N, FLEPXYLZEE) v 7T b~ AZBWTHIE
HTholo, REMBTFHTIEICLY P2Y, A >
7T U Rv U AOMRAE G RETR A TIEE AR L

27w s YT OIEMAL, EEODTRBD RO L
7203, FEHREM L ORI TIEI ORI 7 a s U T OM
fafssg s glo iz, 2T, AR-C69931MX HfifzEpy HL
[\ 5., clopidogrel #% 1 H[EI# 5 2 fiRiR5E#% 7 HE O
JERET v MK LTITo72& 25, T TIIEREN =1
RNV AEM SN Z L2 RH LT,

KWFSEL, FHEI 702 U7 O P2Y ), ZREOEMAL
PSRRI RIED - O D EBERBRO > THDH =
LERREL, 272U T O P2Y, ZRROME N
RIS (et 3 2 B e e TRiiiE & 22 D etk 2 s LT
Do

(11) MRS F TRH1 P2X RBARDOEZR — T OHEHE
Reuvisiting the presynaptic P2X receptors in the nucleus of the solitary tract

INgER TR !, AT, EER
WO T8 REEARS !, AR ET 2, RiEE

LI LA,

(MO ER KT - MR AR,

PHKFEREDE - B - ERHAERTS - A7 2AHY)

WS ATP &AL A F 4 o F ¥ RV P2X 2RI
D2 < OFEIR T Y7 ZMEER L ORI o WS P
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HIENZRE G- LT\ b O, R, BE, hiiEeh3Es,
2007), —fRICHAFRICR T D P2X SRS T HZ A T D



WP PRIREL (1) AR T 2= bR EE o &
DR, 2) 7TI=A K, T ¥ A=A NDOREEDR,
B) 7TE=A b, TrExIA=A ML DR - BUASF
REDOTEMEAEH, (4) U v BER(L - FESILZ LI K D% AR
RetEERT, (5) RFEEV 7 2= MEROFREME, HD
WX, (6) T F A TR RN ERTE LRI 2 & 0T
ICHE#ETH D,

FEBEINAEE > 7 A BT P2X Z AR OIGHEACIL, [EEIE
PEIRRAFHI D ORESS Ca” RPN 7 v & X Bkl %
fE#3 2 (Kato and Shigetomi, 2001; Shigetomi and Kato,
2004), MAEZNIZIZ P2X, 225 P2X; £ TOTXTHOH T
2=y MRFEBLLTRY, BEN ST 7 281 P2X A
DY THEATIIRAETH D, 5HETIHAIE, (1)
ATP @ EC50 13 340 uM, (2) a,B-methylene-ATP (apmATP)
MNAEZ (EC50=81 uM), (3) UTP 1Z#%), (4) PPADS (40
uM) 12 &> TURITZRICHH, BXWY, ) 72147
FE R RTEE TNP-ATP @ IC50 28 1 uM, &\ 95 SRERZ2RY
PEZIZHESE, Moo —n VEIRERICEKET S
P2Xys b L I1E P2Xye V7 4 A T3 D Ca® AN m 8
FE D multivesicular D 7 V4 X VRIS 3T D & HEER
L, ZORHENS, P2X ZEROEMETIRENITE
Sa—u VSRR RN O DIV E I VRN ESRET D
LRERR LT,

Texix, Ak, FROFAMRESGZ, (1) P2X4 72

=v MR~ A (Yamamoto et al., Nat Med, 2006) (235
WT, afmATP 1%, BAEM~ v 2 LIRIZFEFRE, R
R D NI M 2 7 A% B (mEPSC) S K%
5l & Z L7z, (2) Caged ATP & laser photolysis 1% Y
ey F T AR P2X ZREOERHEEICE D
mEPSC B RIFFER e B LAVRE R D o T, £ L
T, (3) P2X3 BE W P2Xop Y7 & A 7 % R B A HE T3
% A-317491 (3 pM) (ZIFIFFTEARICapmATP O mEPSC 4
PEHRRAN IR A ekl L 7z,

Pl EORRIE, IR T 7 AR P2X ZRAEDOY T 4
A T3 P2Xos TH D AREMEZ SR SRR T 5, P2X, V7
= MIIR =R DRI IEIC & > TR H1H
KL, HEEN= 22— AIRB L TWRY, Lo
TZORERIL, v 7 AR P2X ZHFMRTEMEACIZ L D TEE)
BN IRATHY 7V 2 X R R S — YRR DBRHERE R
DHAELTWDAREREZ R LTV D, —F, BxlE, —
UORIDBRMERIENC L 2 TEEVEBRAERY 7L &2 X it
23 ATP 2> B ffilasFEA: £ 41D adenosine (2L~ C, 77
J v A ZRERIELE N LTIl SN A EEEIEC
WEL WD,

Novel questions: \ 272\, HHfES ATP 1X—7R DR
M= WR=a—u OV T AMREERET DO,
PHIT 2002 Z OB OIZDIIFET 2D H 2

(12) Astrocytic control of synaptic NMDA receptors

Changjoon Justin Lee

(Center for Neural Science, Division of Life Sciences, KIST

(Korea Institute of Science and Technology), Seoul 136-791, Korea)

Astrocytes express a wide range of G-protein coupled
receptors that trigger release of intracellular Ca®', including
P2Y, bradykinin, and protease activated receptors (PARs). By
using the highly sensitive sniffer-patch technique, we
demonstrate that the activation of P2Y receptors, bradykinin
receptors, and protease activated receptors all stimulate
glutamate release from cultured or acutely dissociated
astrocytes. Of these receptors, we have utilized PARI as a
model system because of favourable pharmacological and

molecular tools, its prominent expression in astrocytes, as

well as its high relevance to neuropathological processes.
Astrocytic PAR1-mediated glutamate release in vitro is
Ca®*-dependent and activates NMDA receptors on adjacent
neurones in culture. Activation of astrocytic PARI1 in
hippocampal slices induces an APV-sensitive inward current
in CAl neurones and causes APV-sensitive neuronal
depolarization in CAl neurones, consistent with release of
glutamate from astrocytes. PAR1 activation enhances the
NMDA receptor-mediated component of synaptic miniature

EPSCs, evoked EPSCs, and evoked EPSPs in a
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Mg**-dependent manner, which may reflect spine head
depolarization and consequent reduction of NMDA receptor
Mg block during subsequent synaptic currents. The release
of glutamate from astrocytes following PAR1 activation may

also lead to glutamate occupancy of some perisynaptic

NMDA receptors, which pass current following relief of tonic
Mg”" block during synaptic depolarization. These results
suggest that astrocytic G-protein coupled receptors that
increase intracellular Ca®* can tune synaptic NMDA receptor

responses.

(13) L F T RINAD 5 FHREIZ IR

AR RHE CROTERERIR AR ABEE A T E R - PR RE 35 - COE FrfEiHN)

T AN, RRERICIFTE L, MR REDE &
HPd DM/ MR Ch D, MIMREmE A I LT
T T ANBET 7T 4 T = ABEL, JREREEY
HICHEET D, TO%, 7I4 I TR DB
Z % IR A FTREZRIRBEIZ 22 0, AR ICRICBIET B
&, BAARIFE I VS T BT X TP D DIV T A
AMB| &4 & 72 0 /Mg & B EORERA AN S,
NEREOIRASENE O BNE Z D, ZhEkx=F Y
FA b= R LIRS, EBLE @A U/ Mu O R
HE, TRV A R RIS K Y, Hii
AR ENTZ ST 7 AR I, TR
WEEERVIATLZ & T, ROZF YV A b= R Z
Do ZOXEIRVTTANADTA THA I NEKZD
/N S Ry B DRE A B IRFZEIE, 1980 4R KD
BEANATOITRTEY, BERIA XA SNARE ¥
/T Td# % Synaptobrevin, =¥ V¥ A h—T ZADH L
v Lt Y —"TH D Synaptotagmin, FRAREME D HL
MZBEDD N T U AR—F —H Ry BERST
BEDFER W TRIE &4, & D F v 237 B OMRIEHTIC

ML CIBEERERNER SN TER, —FT, b
DE R BRI O Sy A AR U CRERE 2 R BL L
720, BRI BEORBEN T T AMEENRE AT
DAREMEN AR E N TVD DD, T T A/NaOERK
A DERN T —21E, ThETIFLEALEETH-
Too Fiz, HEK 40 F 7 A— ML O/ X 72 ERSERTH
YT T AN, H R ERNRER ED L S 7B
FICHLE S TW5 20y, TOMBEN/IEE & L Tofkd
FIEEGIIRATH -7, Hxld, 7y MEEVREEIC
KLU 7ev 72Nz ik e LTHYY, BT RIE
B PR - BETEBEELEAEGDEDL L
&Y, EEIe T T A NSRS D F AR
SO ERIIL, ERENORAR S O =R oihkiE
5 (GHEEOHE) 2RI T 7 A/ T
T LV ORGEREIT o 12,

AREIF—Tix, EROFEMEEEHT D &3k,
T T AD Ly YL T O heterogeneity D—i & LT,
T RYA b= ZABES T O T MR LT, &
HOMRERRITT 5,

(14) MKIZEFEH=a—Ba 2 -5 7HREBOFERIDE

I IR (AR TES AR IERT M REREAT T ZEERET)

NI E 1T DRI B 277U T~ O T HIBIE I
1%, D L ZOoORBMNFIET A Z EHBILTWY
Do OO, B LMRHE - SEATRRMEDN D T &2 I i
&, N—r=r - 70 THIO Ca¥ i FE A AMPA
ZRENEELIND E WO R, bOOEDIE, N—
Ty 7 THIBO ATP ZARIEMEL S 5% T
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b5, REOHE, EOMIEND ATP S THD
DD, BRI PILD & T AR, Dl & bRk
DIEFED ATP DG & &L 72> TV D Z &I, B 50
{272 > Cu 5 (Beierlein and Regehr, 2006; Piet and Jahr,
2006),

FxlTINET, FE—ORKICEL TII%EE LT



T, TORKEMETS L, =T~ 7Y THI
W, T T AN OIEHET D LD 2 LiTmb AT
% (linoetal., 2001), L2>L, /s oitishsd 7
NE IR, FHELES LT, 7Y 7RO
P AMPA B EIFHALTE 200, B LT >TW
pinolo, ZIVET, MR B S imEE
X, YT ABBENOEAHT (AE LA ——), JY
THME TR T D2 L& - T, MfmE»s 707
AR~ OIEFRBEN RN T D EEBEZ BN TE L, LinL
WNHTEERVBEED 7L I UeTiE, 77 7Hi
D AMPA Z B EREEMHAL S0, +9ThHhD EiEHE

12V, 22 THEAIE, WL ODOBEX AN ER
ZELT, YT ARGIED 7Y TR AT TS,
T A NAOERER R (RETEE) BAAETTEY,
T ED, MM — ) T AR O SR s E
EHoOTWBHZ L& D& L7 (Matsui and Jahr, 2003;
2004; 2005; 2006),

ZOFRRWEREBAES, Y THRICED T
BHHERIZED > TV D ATREMENREBE I TWD (lino
et al.,, 2001), &I THxIL, N—T~<r - 7V THilAD
JENED LI IZHIBE SN THEOMIBE LT, )T
A A=V TEEHNTHAN, 2ORR, 77V 7k
DRWUNERDOTEREIE, By AL CHl 2 L L LTS 2

(P1) hoxA VERATPRE~AD/MEAK —S a2 K7 Ca?h&

A M (R - R - FREND,
HWIRETE (R e

ATP (ZA— 7V /T 7 ) ooy & L TRllashc
B S, MO TRNRABREZ R T2 &R mbT
WD, EOLIRAN=RLT, Eiz, EIThBHH
ENDMITONTIE, IFEAERHOEETH D, AR
T, £ DB E IR IR 5 D
ATP JH & 2D Ca*' v 7Y v 7o Tiiat&1T -
2o ZOFER, caffeine |2 & % ATP HtHi{EAIE 2-APB T
WEINHI &3, ryanodine 3 £ TN tetracaine (2& > T, &
512, rotenone, oligomycin 72 & I b= KU 7 HEHE,
niflumic acid, NPPB 72 £ ® CI" channel blocker (Z & - T,
W BIEHLE T2, Fluo 4 2 MW TO caffeine 12X %

caffeine |2

EBHL TR -T2, BUE, AMPA ZEKOTEMLORE
FEHE-C, T ARG 7Y T AR &£ C O EREE
MED LS ITENT DD %LT%%m%ﬁbfm
F 72 AMPA SHEBEFERICHE L TYH, EEA I
WIXIEEL NI EBHLICLTEDY, 7)7%&15@0)
FEREZLALIZRTIR D ATP AR OTENEABE 535 I ReE
LIRET LTV D, 51T, 7V THIKROEIEZRLNS, AR
NTHEETE D0 E I DT 5 TiER G B LI,
7, Bxlk, 7V THRICE D VT AEHEICE
HLTWED0, ¥ 7 ARMEREHI D S sk
WIS ZE M 2R L, FDIER Y FIThE-> T, 4
AN DB EREIRE SN D, FriZ, YT 7 A
MIBR 2 B X AW E DI 26T 2 EHR L LT,
70 AN REE CRELLCVD b T U AR—Z —|Z
L DR EWE B S K X B2 R L Tnd s
ZbND, EiL, T ALROZEEZZR, FEHL
FEICEETHL L BBEALNTEY, ZNALDOZHE
DIEMEZHIEC X 4P OB ) 7 RS FET S
LD, 7Y THRROERILY T T AL TH L L
BT D0, ZOREEICL - T, (mEWE OREZER
A OMIZHI S, T T AOSEERE T
LZOMNCELT, YIalb—Ya o mit b ik
WA L7z u,

HoES5

PR TIIsE (A 363,
), AHEST, LBk GLAIR - N0 - A231)
[Ca®]; D#EANIE, niflumic acid TIE72 < tetracaine (2 & -
THHLE Nz, £72, rhod-2 EE DR U< Ca®'s 7
JLDOHEKIZL, oligomycin plus CCCP (2 XV, A EIZHHI X
7=, RT-PCR B2 5, FEEMIZIZIL, RyR-2 DOFH
N BN, L EDRESR, caffeine 1X/5/Mak Lo
RyR-2 ZHI L, Ca™" %ilEfEd 5, 2 Ca¥ v 7 Fun
R har RUTHOD Ca® % EAH S, ATP ARtE L4
Bo WNT, fAISNOT 7 FVHIED Cl channel % &%
b1, ATP Offifash~D g% 2T 25 6 0 & H#Hh
ns,
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(P2) YRRV O 77— JTTAMRBICE TS T UZ2RIEEEE L T FIL E
TORZRGTSUSUVEVTFILENDYOR

Ml X 7 VAT Rix, Sk AR AR %

WL CTERKIEEEN T2 AT == g — L LTERAT
Do RIERTIL, M L KEDOT T /> =V (ATP)
DT EEBIIEBTrIINAT 4 —F =N EIND
e, TV AEBEY S d L D AT 4 =
—LHAISEBELAEWRIERSEHE L TWD EEZXD

N5, A, ESSIZED ST Y AEEEY 7 &
TORE TG TN DB~ T A=Y
07 7 — JHIlkR 1774 fifla A TR L7,

1774 Ml B T2 7Y VB EOE BT R %
real-time RT-PCR THIE L=, A 4 F v /LA
P2X, & P2X; SRK, G Z 28y IR P2Y, & P2Y,
SZRROFEBIDFED B, FRZ P2Y T B RO FBLNBHZE
T 7o, Fura-2 & AV THERAN Ca®' IR ([Ca’']) Zfk
PR R RRERE 2 MR L7, ATP IR EEIKAFADIC
[Ca™) % LH- &8, | mM OEiE Tl P2X; /KA
T5LEEZBND XYM TR [Ca™], ERR
b7z, KR D ATP (1~100 pM) 12 X H[Ca*]; ERIT
PLC FEEHID U73122 WEIZ L v IflshizZ &nb
P2Y, Z KOG 0N RE S iz, £z, ATPIZxHd 5%

e B, ARl Zh
(Rl IERE AL R« FRAAET - SERNARAT)

X, P2X, S RMIEMEALIRD ivermectin 12 L WK L7
T LD BERERI 7R P2X, IR DOIFEN R SN, &6
2, P2Ys DRIRT T =A N TH % UDP X, 581 CTHF
ﬁ%&m&miﬁ%E’Lw%mwﬁiunuz:;@@

Wl S iz, LD Z Enh, 1774 MIRRIZ IZFERERY
7)/i@¢&bfm&4mm,mn&0mnm%ﬁ
LTWBZ ERRBIiT,

—7J7, PGE, [ZHUM TIX[Ca® ) IC BT, ATP X
UDP |2 & 5 [Ca™ ), ESA1ER Z il L 7=, Z OfER I, UDP
2 & o TBEIZ[Ca®" ), 2SHFGEAIC 5 LTV R RE 1AL e
LThREBEINE, &51T, UBIR2 FHETICBWT
i@%ﬁéﬂéAﬂaﬂ#}LﬂW%:ﬁ
LT%P@gimﬁwméﬂbt oL, P2X; ZAk

I3 2 BOGIZR$ % PGE, OMIHIERITERD b
STe, J774 FAIRIZET 5 PGE, 274K (EP) Min+& L
T EP2 & EP4 ORHNBDOLNIZZ L LV, PGE, DIE
A6 OZHENEET L RSN, b
DFIR XY, BIREE(LE e & ORFEFNIZISNT, PGE,
WA A F o XNVRE NG & 2R BHRETR O W o
ATP ZHEEENT LIS HIET 2 2 Ldmmg sz,

ivermectin (Z

(P3) ¥R THIRAIZEH TS ATP 7 5 T NAD 12 & % P2X, ZBIKFEHILDEE

[HE] A A4 F v RV NTERL ATP 254 (P2X 524 1K)
YT HATD—DThD P2X; ZHMRIL, v~V A T #lg
CHBLL, A A T v RUEHEITIN 2 T & 300 F2
EETOBREA A 2FiR S 5/ NMIERIEEE A
T5, F&E, T MBEREICHIT S ecto-ADP-
ribosyl-transferase 2 (ART2) ASHEAESMZ L & 417= NAD
BHEE L LTP2X AR %E ADP VR b d 22 LI
FOIEMALT D 2 & bl STV D, P2Xy ZBIROTE
PEARIE, T MBS OMRSEEZFHET 523, TOFEMR
FEHEIZIH 5 23Tl Zav, £ 2T, ABIZECld~ v A Mg
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RTAIECENF-, JRUm ¥, HUIHERS (R RSEK - 55)

sk T filEic B 5 ATP 72 5 TN NAD (2 & D P2X, %
BRTEHAL OFEIZ OV TG LT,
[J7¥E] 4-5 BERTEME BALB/c ~ 7 A2 X 0 FH5L U 7= B igehn

faz vy, ATP 72 5 TNC NAD ALEIZ X B/NLOTE,
MEOE N, RAT77F ItV (PS) OMEREH
DT S NTHIESE D FFE A~ D IOV TR
L7,

[FERBLOEZR] ATP 1T, #HLD7R/NLOTRL - B A
77%ywt)/®ﬁﬁﬁﬁﬁ60’ﬁ@%m%%%b,
T DO%MIEIEEFHE L7, NAD 1L, ATP [ZLH~_T/NLD



BRI bONCHRRAT 7 F Ut Y v OffaEm~DEH
ZEOIRMRELSHFE L, MM NMIIEE ALY
B, MIEEOFHEE YL ATP [ZHRTHEN-T-, £,

ATP 12 X 2 HfafiE ) & MARSE O FEIE, Milast o CIigeE
ZIRTIEDLZ &I 0MEISnns, IMLOTEAITR
BN o7z, CD4 ME T Hifa 4 Fr etk T a L
fRHT L7z & 2 A, NAD 12003 0 Mk N 3538 L Ze h o
7ond, HIAEYE T Ml & 5 2 D CD4 Bk CD25 Bhf

(P4) ATPRIBIZK BT oF TV

U R R 2B

TF w52 R (ATP) IXAIKEPY Ca® iR
([Ca¥)) & LR ESE M7 A=A M LTHAS
NTW5, DIROBHEFMIIC VTS, ATP HlEIEH
WCa*y ERZFER L, Ca¥EZMOIRER T nuclear
factor of activated T cells (NF-AT) % 5 < 1§35, L
L, ATP HlB4IC X B[Ca®)y ERDSF AT =R LK
ATP O U#HESFAINRIZ 31T 2 A B EFNC DN Tt X <
bho T, AEFEx 1, G EAEORy 7 2=y
k (GBy) % ATP H#IIZ L 5 NF-AT i5HALICBE 595 2
LEBESMI LT, ATP (100 uM) HIBLIZ & D NF-AT @
IHHEAGIE, GRYRLE~TF K (GRK2-ct), IR AR Y R—F
C (PLC) BHEH (U73122), Y7y L7 U ko —
(DAG) ¥ 7 —Fp (DGKP) DIEFUZ X v M S, 1Py
SRR ERA] (xestospongin C) Tidiil S /gh-o7=,
%72, ATP filI4IC L % NF-AT i&PE(kix, Mlest ca®* o
FrEIC LV ERICmlShiz, LaALeR D, Ga, BEH
BIL#E~NTF B (GRK2-RGS) DOFEILE LT siRNA 12K
% Gog D/ v 7 X7 Tik ATP FIIIC & % NF-AT 1%
{EIEHNHl S iedv oz, LA EOFERD S, ORI
IZBW T, ATP Hil#41% GBy—PLC—DAG—Ca®" influx #%
F %It LC NF-AT 25T 5 aletEdi s sz, &6
IZ, ATP JIIC X % NF-AT 7EM:AL 7Y suramin, PPADS |2
Tv@maomicmelsniz s, 75 VU TIIX
[Ca”']; BB SR ES, ATP 13X P2Y 4K

faofFE EZE L b S8z,
PR AIREAE N A ERE LT,
PLEDOFRN S, = 7 A Wligh ok T Mgl T, ATP
& NAD (T & % P2X, R IRTE A OBHEAS R U Trau
TEWREN, ENENRRICITEENGENEH LB O
LEZ BN, F£iz, ATPIC X 2 HIEEFES MM
FE LR EET D 2 LRI N,

—7J7, ATP %, #HH

VEBRAORBETODFAN=RL

KEPRT, MR T, WRES, RS
PN AERVEIE AN

24 LT NF-AT Z3EMHAb T2 2 L dmme sz,
DRI BT, NE-AT (ZDEKRZFER T 565 R
FELTE<HBNTWD, LnL, DERMESEMIRIC R
F % NF-AT {EMALOEENZ DWW TIZR < 43032 TV
VW, ez, ATP FIIZ X D NF-AT OIEMEAERT v
FT v (Ang) typel SR (ATIR) OFBLEZ A
SEBHZEERH LTz, ATIR ORETEMIL, ATP Hl#
WCEVFELLIET Lz, ATIR OREEMIL, NF-kB O
EMEAGIC X O 2 RN men Wb, £ 2T, ATP
B L NF-AT iEPE{L D NF-«B 1§MEIC 5 % 5 B8 2 ]~
ToRER, ATP HIIC X Y NF-kBOD LR — & —JEMEAME T
THIEERH L, 51T, ATP Hli%E L O NF-AT
&AL NF-«xB ORNREMERE Z X7 Th H IkBad
DIEEIEIT 22 L 2R LN L, LLEORERMS
NF-AT 1% IkBaD 53 fif 2 4 9~ 2 Z & T NF-«xB &M 4
HilL, ATIR FEHULT % 5] & 23 araetk i r Sz,
Ang 1113, MAEWHEIERLE L D—2THY, OHE
IR O EEFERC A~ Dok, 37— 7
E ORI & Ry OFEE (L) 28l & 2T
TERMBLNTND, DHROBRMELIE, TEIRMSREREE O
FIRIZ 725 Z EARBE TN D, DR LRI BT
% ATIR O BN DIROAELISE 2 TS ¥ 5 —
Wicied EE2 65, ATP X, Angll > 7Y v 7
KT 2AOHEEHRF & L TEH AN TWD O Lit7en,
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(P5) 2405 7hiodDATP 5

HIARF, B,

a7 Y TIEFRRARRRIZEB N T A M A oo
EHNA O EOFEER Y b T — 7 ZHIET 2 00
REENEH STV D, BI85 LML VIR L7z ATP 13
a7 )T EER L, BREOYA NI A v E KT
LHZERHEINTNS, —HT, ATPHAIZu /)7
DO T D 7ENA TEHLTTRZEA LML TY
720,

ABFFRTIE, ATP HER~D A7 a7 U 7 Hllukk
MG-5 LY CCHrEhA v D—D>ToH D MIP-la DI %
BT DHZEEHITEM Lz, Z OBIMEEER XS
RE (ImM LLE) @ ATP RIS LB CHH 2 &
%m&%§¢7ﬁ:xb%mm%0wmmwmmwn
Lo THBHEICH
P2X; KT % = A ; Briliant

adenosine 5'-triphosphate (Bz-ATP) |
bhbdZ L, HiC

RTEHhA VREIZHE TS NFAT OS5

FEREK, S ERE OUN KRR ERT - F478F)

Blue G (BBG) I L W#HiahsZ & LV, P2X;=%&K
O NEE S, £/, MIP-la mRNA O, ATP
I 30 p T —27 Bl 2 7=, Z ORIFRE 7 MIP-1a P
A E — B LT, ATP 3R #% DT ) 3 5 CEREK 1
nuclear factor activated T cell (NFAT) DOfit U “figfk, W
BITEHR L (ZOWEMEITREE 30 0% TS
72) 7. MIP-lo O & [FIARIC, ATP BB & % NFAT
TEMEARIE Bz-ATP HlIC L > TH A5, BBGIZ LV
pLIni=Z &h 5 NFAT IEMEARIC S P2X, AR B 5
LTWbEEZ BN, FIZ, ATP 2L 5 MIP-la ik
2 OYmRNA OHEMNIE NFAT ORI ERNC L 0 3 &
Nz, THHDFER LY P2X, Z /B E N LIz MIP-10 D
I P2X, Z /IR E N L1= NFAT OIEMAL A543
T EDRIBE I LT,

(P6) ATP B & U HEMRESICL5I/ 07 ) 7 TO MIP-10EEFE

PR, KA J T

Macrophage inflammatory protein-lo. (MIP-1at) 1%, 2%
PEREIE S MR 5 A~ B B3 R ST D
EHALD1OTHD, AWFIETIE, MIP-1oEALFHEE
WEH LT DI LRI, 7y bEKYRGTE
77U TRLIVT v MEAT A ABERERH T,
MIP-1a® mRNA $Bilis L ONF /37 EEAICKT 2 ATP
B L OGS D2 R At LT,

BRI /707U TIZBWT, ATP (300 pM) 1T—i@ 2>
O EERIFAIZ MIP-1o. mRNA J R &2 #FHE 7=, — T,
B®T7 A2 baY A MIBWTIE, ATP (2L 5 MIP-la
mRNA BIFHEILGRO b o7z, BEI /s )7
CRITDHMET Y o REEE YD MIP-1a. mRNA FBLZ
KT DFE ARG L= L 2 5, ADP, BZATP, 2MeSATP,
ATPyS, UTP TEAEZRREHFENR 67223, AMP,
adenosine, af-meATP Tli=a v b — L EREEETH-
7o ZROORERNS, 7V VB LAMICLEI /1
7Y 7 TO MIP-lo. mRNA BEEFHEIIE, HEREDO 7Y
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R 2 B E AR
CHACHB A R T 2 25,

HRSET 2, VERRONE R ORESC
# R R AP TR A (b A ﬁﬁﬁ%ﬁéﬁ)

VERRY T ZA TR LTWD I LRI T,
—7, BAIXINETIE, Ty MERTA Xiﬁ%—?ﬁ%
FAWEHFZEIZ XL O, NMDA 12 L 2 ffiaifEilc L v 7
A baY A MTBWWTTEDA /@4@_1\\;@5 MCP-1
OEADFEIND Z L, &5HIT, 2O MCP-1 EAFHE
X MEK/ERK ZDIEMALZ N LT b D THDHZ L 25
DI LT E T, AR TIE, MRSMIREE S MIP-1000 5
BUZB JIFTREICOWTHRE L7z, NMDA LEIZ LY
MIP-1o.®> mRNA FEELEITEE (S8 L7, i@l
L OEEMRERF LIZEZA MIP-laixI 270/ U7
IR CRIRFRRE A BEAE DS /L 5 117z, NMDA RifALE
WX POMBMBEZRELIZMAT A AT, I8
JUTICHEHEERAT 2EEZ 2605 LPS 12X D
MIP-1amRNA FEHUIFHE SN 72235, 2 F£H D NMDA AL
& TIE MIP-lamRNA FBFEIIBIE IR o7, 2
D Z &35 NMDA (T & 5 MIP-1amRNA R BUF5E 130 %
Ma~OERZNLELOTHD EHEZ BN, &



MAP %+ —EHlEHEONREMI LI L 25, I 70T
U 712 X A MIP-1amRNA F£ 8% MEK fHE# U0126 Tl

IS 49, INK FEF TH D SP600125 (2 L Hi43H)
TlEdh 20 A EICHR STz,

(P7) ATPERT7OT « ZT7REHME—J ) L VPG ROBES

AR, ALE i, delAct, e

UR R REER A E IR 3 S AT JE R RB PR JE 12 ) o3 ol o B2

ATP JEHRM 72 & QN R IC 3 TR BRI fifeD T E
BREEERTE L TWAEZ EIIRHLATND, IEF,
ATP /X DRG ==—nr v, FHi%fA, FHIs/ a7
R EIIRBLT Dk a7 ATP SRV T XA 7% LT
Yo AN BARIEIC R L TR Y, AR IR D FEEIZ R
BRI 2B L —7 Yy hELTHEADREE> TN,
FLEEN, M/ MRIEMEILIR T (PAF) OFFBEENE G L
TaT 4 =TIERNEERIEND 2 &, PAF O FHtic
ATP ZFERH Y, PAF #FRT T 4 =7 O3Bl
NMDA Z B —cGMP Z &I L7227 U o AEE I IHI R
OBMEI AT 5 Z L ARG L TnD, 22T, Hihl
ATP DT 0T 4 =T HBUCE T D 5%E L Z OB FICo0
THRGET LTz,

FERIT ddy R~ AZHA, Wi, N TR
(ACSF) \ZIRfiEL, 55 5, % 6 MEHERID DRSO THEN
B b (L3 5) Uie, 7a7 =7 KSIE Minami H05{EIC
HEVN, paint brash TR 72 CAAMTE AL 53 2 KBEITEND
BARAT LTI LTz, 72, 7u7 =7 BEIL von Frey
hairs FREIZ LD~ A% 25 A SO BIMELVFHAGL 72,

a,p-Methylene ATP (o,p-MeATP)#EFH T 2T 4 =7 1%

(B!

NMDA £ ERFESE MK801 35 L UV NO A RlilEFR LK
TdbhDL-NAME D it. #EIZLVHELL, op-MeATP %
ETOF4=T DFEBRITIT NMDA ZEEDIENAL, NO
A =R T HZEIRIBENTZ, I5IZ, o,p-MeATP
FRT7 BT =TT PKG ERIC L0 IMH SN,
NO-cGMP &% L TEMT 2 Z L&z, T,
7Y UZRR a3 T X A7 (GlyRa3) DSERASEIC
HERERER-T LN REN-o2H D, £ T, §F
) siRNA %\ 72 RNA T L 0 F48 GlyRa3 / >~
IE Y AEER LT, GlyRa3 / v 7 XL D
a,B-MeATP B L NecGMP 37 a7 ¢ =7 133 B 22 il
B LW, o,p-MeATP X cGMP %/ L T GlyRa3 IZ/EMH
LCT7 BT 4 =7 2B L TWD AR /RIE STz,
F72, B-MeATP FR TR T A =T I1Z7 Vv v T A
R—H— (GlyT) 1 B X 'GlyT2 DHERABAEIRD 5\ %
)BT BT o ARIEME DRI L 0 &
it L7,

Pk, ATPIZEAT 0T =T B cGMP IZXEV AT ¢
T—hE15 GlyRa3 ZAER & ARG T 528578
L7,

(P8) BRMEEBN—1—OVIZETETY VRBKRENT DT TRAMMES L ViREER

O, s BE, HE
(PR 2 AL AR S B R 7 R PR o RR A PR 53 1)

FREEEHC X DB O ERRIFE A I K D iiiE
B=a—nO—RNRIEE TH L2, FHREORNE
N BEER) = = — o A TERAICHISEICE D, DU
& D VIR OFBLITET T 5, EHIN IS L DR
FIZREE I TIBRNEECH 523, SPEINEIT 2 BR M
PR HISE~ DR R ITMD TEETh 5, BUE, FHEH

Fl, HEE HE, fEA g

HBOBMEICIIRIBRE AT v A RAR/VE LV KERIED
WITESNDZ ERH DN, TOEMETZ LWZT TR
<EWEH B2V, LEERoT, HrLvVEREFEH T2
IBROBEBRHLEEN TV D, I, FHRGOR
PEWNZ AT A EOER) = o — 1 o DO IEF MR AR SE
(2 ATP ZARPELS G T2 2 RSz, Ll

283



APRERFFEETARE . 55 29 & (Dec,2008)

RN, %%E@: BT R EOM
BERRENZIZ E A EMB TV,

—n Nz

A@ 7/%%%@%2742W$ A—nrtn -
v F I T UoTEEERAL, FhEH =2 —e BT 5

7Y R OBEE R U, TBALEE R A VO
BALA-70 mV ITIRFF LT, R ER D ATP 25K
IR TH 5 ATPYS (100 uM) ZFEFHE LT 5 L, Fk
OFMER = 2 —a BV TR X BN AT D L
iz, Iy I UBEENT DB T T AR EIRDIE
iﬁﬁﬁ%@’%@i%%’ﬁMbtoAwwumuM)

Lo THmEEBRPBEINDMILIC, P2Y SZAEIE
#IECTH D 2-methylthio ADP (100 pM) % #ERIEE-+ 2
L, NAEEBRSBERINTN, BB T 7 A% ER
DB 72 & CNTIRIR IS GIT A DI o T, £z,
ATPyS FEWRBE B & » THEUT-NIA & EIRIE, FofEm
PIZ GDPBS (2 mM)Z X5 Z L2k » THEICHH X

(P9) RFMENEMEZEZERL P2X,ZRAED—

IR —

[HEY] ATP [ 3PHHRRICIS T D EE R RIS EDE
THY, ATP TEKITAEFSEM TR OYFERICS W TS
R 2 BIET 5 FEBHAL N Lo TE TS, ATP
ZREOMEENRBEEMERHONE RS> TETNDK
M, WEAEYFHRERICOVWTIZIZE AL LN E R
STV ATP RIS A A 2 T v Z VA P2X SR E
&G Ry I P2Y ZRKRIZKINSNDNR, i
P2X Z B RICOWN TUTZ BIRIEHEACIT B 2 DR & 28
b, WEEZE®TL2R72/RL, MsbE+o
A A BN ~REASE D EZZX LN TN D, T
M /) BE%$E (Atomic force microscopy, AFM) 135 &4
LY INDEREREEE B o F L= LN D ST
EREL, T/ A= VAT —VOMRGIE CRIERK|E S
DZHENTELEETH D, ARM T RETRE IS T
KR CORENFTRETH D HFMND, Fox ITAEAMTH
LW E SN TWEES L3 OFFFIIGH TE 20Tl
RODEB R T, A, AL P2X ZFEIERL, %
DORETE R OREEL L% AFM & W2 B R A A —

CEXVHLNETHHEANE LTHEEZITo 7,
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LoEALTY,
('NTT pPERIF - A {5HERE

Nic, —7, P2X ZREIEBIZE TH 2 a,B-methylene ATP
(100 uM) 72 5 TNZ BzATP (100 uM) X PR FFIEE R IZ 42 <
WA 5.2 2o 1203, a,B-methylene ATP (100 pM)I%
mﬁvf7z%@m@%$ﬁ5@%0_%%%%%L%
miiz,

ULOFRERNS, FHEEE =2 —a D F 7 ZHEIC
%o, B-methylene ATP 32 PED P2X ZH/K A2 ¥ 3%
RERFEB L TEBY, TOEHIICL > T VZ I W
OFEHENE BT D, SHIC, YT ABMKRIC
2-methylthio ADP J&ZZE 0D P2Y Z A/ &7 V2R
MEHLTEY, ZOIEMIC X > TEE IR HEED)
Za—a EROET D ERHLNE ot TR
HORMNC BT HFREEE) = = — v QBRI

W F T AR BNV F T ARMIRO 7Y R R
ML LT D AREME DS RIE Sz,

BFAA—SLY

B, e, RSB, BE—!
;PR - BE - HEEE, ALK - B - B - 3K

[J7iE] 7 v b P2X =&k % 871X | 132IN1 7 A
YA b —<HICRRE SO ORI L, M
Mz A7 L——=THINE, T7aRETTAHF—T
WL, 27 a—2Ny 77 —HZ , TG A1
:oﬁuﬁ%ammrw77—_mML,mm&Rﬁ
FEFNTHRELBRICE D 2oy LT, R/
IS A W CIXRm 2 R L 7o~ 4 7 BITR
WPIX S BRE Ry BB L, Ny 7 7 — I TR
1T o7,

[ 5L & & %42]SDS-, Native-PAGE L ¥ P2X, 2 & 13 = &
e L THRBTETCWDIFELMIIE L., = hre—T
1L P2Xy 2RO ARM B3 H, b L IE=AFORNRE
AL, HOBROMEZ R > T e, ATP #IERIE, &
R=T 4 VT ZRREE B LT, 2 =20
EYIIRE ZBEEERT 2 207 a=y FTHD
LEZOND, EB, Zo0MEMO PO TERES
DB, ZOMAMNBEEMER TR INLART T
HDEWEIND, WEHMHTTIE, P2XyZHEEOHF A X
X ATP BRI DG, @SR KRELS BT, A LT



FAAL A=Y (2 frames/sec) I L DRI LTI- & 2 REE AL P2X, ZRIRICH W T Y Ay RIRFEICE 2
5, P2Xy ZARIL ATP FEZEHCIT (<05 #) AfiE 5O THIHEERALNE L,
T mBAEEAS BT HEEMERL, NI INLO
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8. ERLEROMEIC KL 5 HiZEIRAEE

e rEeE

2007411 H29 A—11 H 30 A

& - IEEA  TRIEI (BYEARIERT RS e atsit v 2 —)

(1) o EETE 25

BTN « AR (Fft s 7 F 1)

T (BT ZERT IR aiifit o 2 —), JEAREC. (it 77 1)

(2) [RIEAA A 7 DR IERENE S T e Rl A

M = ORAURT: - RPEEEERTIER

(3) TEHER AL b RIS v MU — 7 ORIEEG & FER T —
T EREE GRS @it sERh), B KR, &1 il Uk EFres)

(4) KIMBE ORrefs & R 2tk

EREET (B EBRRPREEE IR « HRERER 25 5F)

(5) Retinal spike bursts encode multiple quantities in a time-compressive manner

(6)

Toshiyuki Ishii'?, Tomonori Manabe' and Toshihiko Hosoya' ('"RIKEN Brain Science Institute)
IRAE M TIP3 2 I EIER OB E] « FEEBRCB 1 A BT 7L
% W (BMEFRFZERT R ettt 2 —)

(7)) ZFEDRWIZ A I 2 7 255 2D FiRtE %

bW, A B (EBESARRZERT RS 7 T LRETEER )

(8) ¥AF I v T LT EHY AT LOREH

—BRSEERL YV TNAVAA LY Ialb—va i dnA 7Y v REEOED —

FHHFE, MABGOE, KHEEE GRIKX)
MR, HIEE CRERR)

(9) IREREENZFHEIE S D LFP EH & 234 JiFEIOM O v o 7
{Jt/%i5 ], Pedro Mardonado, Sonja Gruen (BE{LEAFZERT MELFR AR v ¥ —

R ERAFRIE R AT ZE 2 v — 7 Gruen WFZEL=> )

(10) #EES CA1 $EAHIREOMIRISE S35 D FEALISE OBLEE & BELE 7 /1T K 2 fgdT
I 128 GRATEERIRY: « B A - IrRReptaess)

(mEA]

I BME AR R FRe S e o & =), /MY
2 (PERIPRPREEIE ATIERM) , Aaikh, OhEs],
KA, Igkss, LR, s, FERZE, <Fil
NHZ2 gy, MisEE, HREEE EUCAIZERTNE S
WgEt > 2 —), HEE, KM, 4080 GOl
KRB TAOITER), PRILEE CGREURZAE B T2
FERD, HGER GREUKFH B A R AT IERD ,
B, e Rk, MfRE R RO RFIELRIZERD,
B, BAIE GBI REAEMBRER), JiAE,
RMAE, FEERZE ORI, S LT
(Gl BRFREEEAIITERT) , s (4 ERRFE
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e

SR, ML, AR, BOARHE RS (SR
A, ALEPBER] GLavER R A P T, OF
BEH GURERZETAA) , WP ERE, BRILsCh, &l
i G RAEAIER) , FUEREE, KHEG 18, B
FER, HARY GERFAERAIER) , RU8 (&
ARRFEFZEAHIEES) , AREINW L, e, )i
(EARD), /MR, JFERI, RS, EEFZ, T
AE, WREM, B)IE, IEORE, FIERAT, TPNKkE
—, APRFEIL, I BRI, HHIER, VIR, BEAR
—, VAT, MEE, WHRET, AT (EH
F)



(1) IESDBEIET LA

IR (BYEAATZErT iR A e pidit v 2 —), AR (fhigs 77 1)

XD IEHALBE A BAE T 5 72 DI21E, IFTsfElEg © &
D X5 RAFRORE - LB - FEMTTHOI TV DD EH
LT ERMETHD, T A - hERHIN L~ DiRE
BT 2RISR L TE TR, Thbiik
REGICHYE Lo AT A & LT OMRE ISHE 2 B 5
(21, HICERNT -2 0FEFTIERL, YIalb—v
3 %0, ERIEENIY, EWAGH TR & OBEREIRFZE
DA BRAR E o TETND,

AWFgeE, EITMA T A ADOBREHENERZIT -

TWAIIEE L BRI - Va2 Lb—va vy &fTo T
DEFFEE MR L, ThEZNOEKOBIR, ks
e, ik, BERREZBWVIZEDITAEWY, R
HEREHET D L2 AN E TS,

TFZerE A RIS D020 1L, AT 2 HEER 20
BignZ b0, TICHAEIMBENEE D LT THEL
TRV, 2~3 [alfkee 35 2 Lk v, EEFFRICH
OO LX) lENEEN T 2D TIEHRV N EHFFL
TWnd,

(2) REAR/NA Y OEREIEREME BT wiE R R AR

3L H e i b SMREMROESARTHY, Th
DITE Ry MU — 2 ZRERR LS ISR L S T
Do IHFREICEELOOHLE=a—a NI T L
M{4{% functional Multineuron Calcium Imaging (fMCI)
&, 29 L7ty MU — 7 EE A RHRICHIE 2 5 5%
BREETH D, IMCL TlE, BV v o NEIEFR R & i
RISV 7 i L, RO A A 7 JHBYAE - T
CLOMBEANAD VY T LIREO @t LH 28ty 7
e LTE=F—F%, 2FV, WRIGEIZ Y T ¥
A LTAHAE L, B—HIfa L~ v D ZE MG 2 R FF L
TEXRRy MU=V {EBOWFZE NS — o T 5
ZLBHREETH D,

T3 IMCI ORI RRED ] LIZHY $LA TE 72,
B/ CIEReekl 13 m 2000 Hz ICE CTiEL, I YRMH
AL CHEN DMRTEEI~DT 7o —F R wRE L e o7z,
ZZT, ZomE MCl 2SR A IZHEA L, CA3
o T 2Ry N —27 OBEFEEB AR LT, &
R SNV RF2E/ 3 — o T LTfR, BEI L~ T
R LGB 2 m T8 R E R 7 A T I 7 ANBIE S
L, TNODYA ZBHITNFANAED Z & 2B 60T
Uiz, E7ffx omiEfiiaicE e Lz, Mlafco
FHIZEKITIE T U B L ~L OO ERENE DS R S L
TWhrZ ezl ULz, TEB (SRS E Z F O

s = ORAURT: - RPEEEEARTTER)

LHELETHY, MICHIT D ERLEERERICRE S FET
DT ENRBEIND, LRIV AT AOBEND D,
REEE R AT 2 2 DA A B IEMENE A
b Tl Lo 8277 2 & TR,

Z 2 AR’ T D AT LR T & DBRICE
AL, @WKFHEIEMIEL A H T A =X 5O %
Hize FT MCI & AV CHIRRIEEN 2 FTgL L, [RI%
KEFRTHIIART ZFE L BT, 206 0MIa~7 2>
BNy F I T T REREIT oo, BERSNIZH ) - AT
DENENDRERFNIANZ —NZDOWT, FEKFEIMEDE
g b L AR CoO AR OR M 21TV EE OBR &
W Utz, Z ORGSR, PNHIE AT VT3 K R M 0
AT, AR T OISR TS — ISR OB 2 R
FToEx L, BERATNIZRBEO®EWSTIZIBWT L
DEWHRZ R Lz, L7zas- TH@ L7z BE M A S8
FERKHNORMMEICEST 52 ER¥ M5, 202 L%
LV FEAMCHRET T D700, BMERIICHEREZRFF L7 AT
DEFEMEAT) N — B L, ZOBEIATZ I
HEALTBEORKIGE Z sk LT, BT OREE, AJiR
42— OO KRIZEOIBR O 1 T35 — - D[R
PERBRTEZEERAHLE, U EORERE, xv bV
— 7 LUV TClill L7 IR B 2 R 3 B A 72 AR ] (cell
assembly) 355 L~ULICIEE L, MR L~ ToR

287



APRERFFEETARE . 55 29 & (Dec,2008)

MIEMARIERI DR ENTND Z & E2RIEL TV D,

(3) FHMEFKENCR-MERY FT—V DEBRBEE FEL/NE—

T ERAE R R ITIERD

IAEOFERBEAROMEAIC LV, B OMREA A 7
WY — U H BRI T 5 2 LN A[Re L 720, 28D
FLREWER T — X NEE > T D, Bz, FREZT
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Iz IR LB D R E D /XX — 2 (cortical song,
synfire chain), [#] /K B89 72 56 S B 2 FFEY 72 8 7112 A
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W T& 5 L ifFE D, HAFoicls S s /BT
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TIEITETWDLF XD, AFEERTIE, H—ABLR
TRFTEE L~V OEREBA L, kY hT—27 D
T RGR R E VR L D BRAR % 3~ 2 Fik A D — D& AFEI T
Do TOBUREIE, HREHND RIcREMEL L L
TRy N — 7 OBEfFERL D EDOTHY, AN
H— v OIFRERACE OBLE D SR BIG 2 BLig %
Ny TFHEO T T e —F EF XL, MMRIZZEDA A —
U DORIFETIE, BbEE L WS v/t Lo
FREIREILAA T, I O WIRHE T RIRRE 2R EAIK O &0
I CTRII N TV DD, HHTEEZ AW THRIEL K
X E BT TWD, LavL, RATREE L~V ToOxf
ot~ 7 n e BEROEHICE LT, RFEIFRILIZ
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Ovr il by T NEERE LT, MRRROR Y b
U — 7 WL, FKIGE) S — o OfFHRE ORI & )
T oRICkRD b D (FREEEOR/ME) 25—
i & UCIRFET 5, 2T 7 4 — F7 4+ U — FOEIR
MREREOR TITEAFRH 223, VAL by RU
— 7 \ZERRRAISE A L BT, JRERR R L b A
T o7z, LL, TR TIXZ OREEZ—5 0w
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B BE, &f il Uk E A sesh)

JRL T F 7 ARG OFEAZEH &z, O
Moz (Fx1XZ4% Recurrent Informax & FEOV=VY, ) %
TCIZ, BRA REMETED L Sy N U — 7 EEN B,
Z DI KIEENTAR 72 2 el DS & 2 DI RAFATIT T~
7o SNSRI B D %E, HERBOLETIE, =2—
2ATHRREEIC R D v T VL & FERR O FIREER
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—oODFH (FFlERKR/IME) TRFFHCEHRATE 2 5
Th o,
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- cortical song : HFEFEICIRAEDIFRE RN THED 1K
LIWBLT 2H 2 E o723k —, BLOZEDOMA
ait,

- synfire chain : = = — 1 ORI KOELS R =
2— o RO & ARk 2 3R

- scale-free : = Z TOREBRIE, #21E/3—A MK
LTS =a—u ik OBEESTD pk) k™
DREFANAGED 2L x5 D, ZORIRGMTIE, &
DR Y ZFHESHT 2R RE (R7—L) Lo
TZbDNFIELIR, BB, A= 7Y —Fy b
T—2 &%, D — RPFF O OBENR & FANAE
IHLDTH D,

- AR BT o OMRIEE S F — 2 XY
EEZLE, TOMAENREELRKNETDH L, EE]
HNCIE, A REIL X & Y AT 2 mEDORET
oD, —HOEKEMDHI LT O —FHEx N THEH
TEL L9 T 2nerd, FlIZIE, X &Y PMIITH
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L, fHAF#REIIEeTHD, HiZ, X & YRFELTTH
T, X &Y RaefFazf L s LESFNTE,
XEMZY bMBZ L2720, HHRKTH D,

T A= RT7F U= Ry b= G EMoT b
EN—TTLREERZT, A/ — R — -

(4) Khibi 5 E DRSS

W/ —REn) KO ICH—FRA~DOIEE DT 5
D
AL R Ry MU= iER RS T L EH

RN —T LRy NU—7

BREMN
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KB RE — RARTEEFIE, & OB iR B 2 Sl &
L CHRBES A2 EH LT 5, ORREEIEE & fiEhT
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T AREGIN D D TRARTAER, K 20% D7 [H THZE
PEREADNBIER S, B0 OXT7 TIREEEREASITA LR
otz MRAST ST 2 HE O A SR O #E A TR~
L1208, =Y RINE I VBEEAVTAT A AER
FOBE RO E BITHNHEB L, FMIRST I
FEINT BB 7 A% (EPSC) (ZIRF[FH BT
ZHWA L7, FEEL TS 2 ORI A 28
LT EITIE, 23 N OBIOAMIEC 4 @S mWElE
THAOBBMEAT 22T TR, BEERA LTV
WARTTIXZ O K S RIBANIHIE o7, — T, 5@
N5 23 BA~OIBA T OEIGIL, 2/3 BT OfEE
DHBEZ» DD LT, —EThoT,

F 72, 2/3 JEOMHIPERIN & 7 O FIC & B BUE MR
DTN T S R 24T - 7o, MR o 5
THATD—>ThH D fast-spiking M (FS M) & #E
(R R O RS & & fRAT L 72 fE R, L o7 T
I% FS M@ $ERMIRICHfIMEA S 2 52 Tz, #ER
AifaAS FS MUlIC YA & 5 2 T D lEsiTy v

EIROK 2 2o h, FOIFLEAETTH FS M
Bt b AN ZZTTEY, EFITEOESRREZ R
L7, B U724 — RO AE I k% TR ] 3

AT 24T o T2 fE S, BT EPEIHE A D37 BTz~ T Tl
B 2/3 FEHEAMIILIRS KO 4 B D OB AT & En
FETHA LTV e, fEERRNAST MR & L
I HAIRNAST T, Wi~ H@mA NI ThH - 72,
PLEDRER LY, D23 BB L4 @6 23 B~
BUEEMEREGIT, TR ORI FS Mlas 572 5 FFE
DOFFRARRLEE 2 RPN G T2 2 LI L o THEkHE
SNTVDHHERET T ALV BILDLNIT 7 A VAT —)b
DY T Xy NU—=T EFEL, BZ6 FEREORWE
WAHEHEEZFATL TS Z &, 2) 5 @S OAEMEA
NFEEOY T Xy MU= ZEN-TEY, FE/FR
Hd 2 WVITHAER R Z LT\ D 2 L, IR S,
TR B N O EHEECHEEE 2 7 A O I & BTN 725 R
BALE T 32y NI —7 BHOIAENTEY, KE
DJFFREE A ZNETEZ LN TEZLY HIXH 0
(KB R HEBERD R v R U — 2 DA B DR L, ThEHk
BT HEEEICL > TR SN TV D ATREERE 2 51
Do
[¥—7—F]
=V RINE I VEREL D RFTRIBAENTE UV LR
IO I NI VBERMT 27—V Ko v2 I U
TAT A AMEREFEG LT2IREET, TR O % K
— LRSS, AT A AEARLICUV ARy FMEE
JIFTHNC B35 &, 2 O BREHINGI G M %2 6o
TL D BOMRINFEK T D, A L Ik 23 50
SR BB AT 2 5 2 TV A AT, fesiic
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(5) Retinal spike bursts encode multiple quantities in a time-compressive manner

Toshiyuki Ishii'?, Tomonori Manabe' and Toshihiko Hosoya' ('RIKEN Brain Science Institute)

Spike bursts, generated by neurons in many parts of the
brain, are assumed to encode a single time-varying quantity.
Supporting this idea, bursts generated by retinal ganglion cells
encode the stimulus amplitude using the number of spikes.
We found, however, that the combinations of interspike
intervals (ISIs) of retinal bursts differ depending on the
preceding visual stimulus. When a burst has three spikes, the
two ISIs encode two independent aspects of the stimulus.
Although of only a few milliseconds' duration, the ISIs encode
stimulus features extending to hundreds of milliseconds. Further,

these burst patterns are accurately transmitted to the lateral

(6) RREBAIMERTEMEICE (TSI EIROERRE : FiZE

— AR AR T 2 IR MEIE, FEERRR IS
HOMB I Z EnmbhTns, RIGRET « ~>
Vo BRELIY, — UL mERME SRS 31T D M ED
FAATY, RSN FoERMA & IR O AR I i L 72 B
ARIERZ OB RAS, BIE FRCEN L D b A3 7 ISE %t
LTI RERBEZELCIEDLZEEZH LN LT,
F72, SIXEEHIEMNIC GABA 7 n vy h—ThiHE s 1
M U EBEALIGIANZRE T LICL-T, %
O DBIREBNMEDOHERFICB W CEERFE 2 757 2

EEHALDNI L, MEV b, FEEBRICHT D FRE
W OFR LI U7 R AR AE ATVBEADS, FLAR 2~ & S (AL
B ROIEMIEA~DO AN E T 2 2 Lk »
THEU D AREMEDN R ST, EBRICRE SN A3
VINEEHET A X9 T AL ORI OWTH

MZT DT ENROBNDD, —RITAEENIZIBNT
FNOLERET L ZEIIERICE#ETHD, £ THRA
I, PR BRI O TV A AREE LR R A AT

ZLIZEST, BRBRIKGFAEMERED X S R TF TR
BAIZ L » THREIN D OO0 Ef~T-, BRIz
NTF = A bR D SR AZ B L, 20
BERZERIIIHR D b OBEMEA T &2, MRRIZIINTE
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geniculate nucleus. Spike bursts in single retinal ganglion
cells therefore transmit at least three time-varying quantities,
with the conveyed message compressed in time by two orders
of magnitude. These results raise the possibility that neurons
in many brain areas communicate multiple, as-yet unidentified
information components using burst patterns.

[¥—7—F]

*+ Burst: Brief bursts of high-frequency spikes, typically
composed of a few spikes generated within tens of milliseconds

separated by much longer periods of silence.

BREICETOIHEREDHEET IV

% WA (BYEARERT MR ARt v 2 —)
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AN %50 T B AR 3 B IREA N EBLITE 5 2
EHEWALNT LT, RERTIE, AEENHENTSR S F
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[¥—7—F]

 IREEAZME (Ocular dominance; OD) : i iR D hin 2 & 774
AR 31T 2 22 A IR~ DT HIHNT 6t 7 2 S & DEAL
P,

« WA (Monocular deprivation; MD) : #35 fllJ D #2 5
WL OTERUC R ET B EZ TR D701, HIR
~OIRTEAFI ZIE D DO ITSEBIICBLE T 5 3R IE,

- WRBRIKAE AT M - LTRSS O R ) DR BR IR A
L 7= AT
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input) 73 KM B E M &2 B RAYIZBLE S8 5 2 & 3bh»
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VAT LDIERETH D, VT NEA KN HEET L)
DIAEFREE FAT LN D, MIOBENZHE L TZ
NEHEET VAL, BRET VO ZERE L
THIRUC 7 4 — RNy 735, BlZIEARMOMIAD A F
YT XNERRETNVCEEHATZY, MRFELEZ R
BT 7T ATRHEE L TRBRIREZMELZY, JoieT
JVCRESE U T ARAE MR & AR DAL D ~A 7Y MEIFR
MR TE D, T/hbb, avPa—ZyIalb—T3
VBT AEEET VAR OMITIZEE W R 722 LI
KL, 2T A—Z PNEBICERE T & HEMA 7 A
EEDZEMARETH D, ¥ AT I v o 7T 07138 M
HIRTSE & FEBREINTFE DB & 72 2

LR S, BRTHEAFTIv s 777 =EAL
TWBHFIE T N—F 13T N—T UINFEAE LR, D
E & A CIFSNEAFEE R LI AT LE T
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BT D EITERIEND,

Forix, AT 00T TOERY AT LT REE
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L, A% —7xA AEREKH L CEJEEAT V7
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RTlinux3.2-pre2 O/Xy FZ2HTY TNAEA MELTZH D
ThD, TOWMELIEV AT AERHOTUFIZRT 22

DRy F~— 7 EBpEiTo 72,

B X AT I 7T UTORBRELT, a vy
2—H I al—arCLITARPo M7 v
k2 — L OB LR E AR ORI CHEITTE BN
HD, BrlIrF~—2r L LT, #E CAL #RHRD
NABISEHROREE XA F I v 7T 0T TToTz,
(- ACARRRZE AR O FEMI L3 E ©)

FER 2« MEMINEO Fast Spiking (FS) MR € 5
SV LR CAL SR D A 7Y v NEIE RS L T2,
FS Mifi=E 7 /L D Na F v RV OIEHAL S — b ORFEEIT
R/ANTTHY, BHEOBERME A TF—on 5
v B0 E) THERHR A% NS LRV ERTE L
TRERPB LN, Lo T, KR LEE AL
THY, VT NEA NG EZFITT 5 0XREET
bo, £ZT, Fxix MHEEAA T -k 2T FS
HPAETNADY TARA LY I 2 b — g v EfToT,
4 2 (CABEFBRORE R 2", HEAMIIR O 231 7 54
B, FS ETAMNANRA 7 234EL, I8 GABA AJ)
W K0 SRR 2N E AR LT B,

&S, BETZBIE THE] 2o TWDET7EL#t
HFDEAPRNEDITHEETHD, Lnl, Zothiz TH
BE] AR L2 WRHAIREIE Loy, [HRE] = THER)
= [ET/N] THHZLEMHALTEL,

(9) IREKEBCEFERSND LFP KB & X/ 1V FHOMOMEOY T T

{HEE F], Pedro Mardonado, Sonja Gruen (PRALFWFSERT B Fa et v ¥ —

Fx 3@y, 1 BRI 4 EOBEETY v 1 — K&
N2 2 E R IRERIEER 21T o TV DA, ZHUCHE I HR
FIMOFEENIXIT L A LKL BN D Z Lidwy, 2y
v 77— R &R, Py B — R ORI 2 I
THHEICELDLDOLEINTNDEN, TOEMEIRAD
SALNFWEEH LR s TR (272 L1525
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R REOMRIEBI SN TE D, TOHT, ¥
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R ERAFRIE R AT ZE 7 v — 7 Gruen WFZEL = )

REMESCERBIZBWTHEIZEIND Z &0 D, M,
D ORERNE & 3T, IRERGEENICET 5 E 5030
R BEIZBEEL TS ZEZ2RLTND EEXLND,
MR IR D LFP IRENCEE LTI, H v~ HAkiRE)
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ROBESREYA TV =7 VR G — D
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Ao HEIEENZI T 2 BRRREIZ L VT WEAFICE
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HEENCHORT DIRENER b B EN D, 2D OIRENEE)
PERFAIFRAEIZ IV TH > TV DR EFRIZ OV T
ITERIZE A LI TR,

IO OB ERE X TR T, IREKEENC B
9% LFP IREN ST BB IS 381 T D 16 HLERIC R 5288
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MREREE) 21TV 2203 5) Bkd TV 2 RTBIZ 1T D primary
visual area OFEIESY 2 FHAI L, LFP OIREYNEE) & # % 0
Za—R Y DOANRL JIEE, R OAF & A A
IIKEAI VT EOu X7 ([FH) OBLE B
Hr L7z,
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LFP REOMMEEDr v X T OREZMIT LI & =
5, HEZRw yF 7IERMRERO L ORFREEIZB N
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By XA S, Yy I — RO RN T
# 30 ms ThHHWH, ZDOXA I VX LFP IREHO
positive peak DEIRFL —E$ 5, ZD K 572 first spikes
DHZRGND LFP B & Or v F o 7 &0 ) BIgT,
Sorpe HIZ X S THREEINTWD, AL TiEREZ HW
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INLFP DA v < HURENC LD KR 2 —T 1 7inh
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FOEEREHEZRIZLTND ZERTRBIND,
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(6) MEERBEHICETHMEXREICBEEL-RER AR Y bT7—0 OfEH

MOEAD, Mm@, REERTY, FEERD, sARRK

(0 JSZATBOE A Ol S I JE Ak ICT Rt v & —

B OBFEIEEEOFHIL, R CKEANIRLTEH, &
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BEICTB W THEE O B2 DN ERRICH 2 IR B R Bl 5,
COMOFEMEEABER TS ETh, BEERARELTH
%, MEREMIREKILISEI2YE (IMRI) 12XV, Zog)y
DY A AL, PO AFEFR O FRAL2NES L T
BY, 26 OEFALOKRFILHEE DR S B> TV Hf

D BRTIERFNBEHR S 2T DAFIEHT

BEMEAVRIB SN TWD, & 2 TANIETIE, WLEMER
BUEBHIM A VT, ARERSRFICS T 5 MEG 5%
R L7z, AT FiEE LCIE, BT —2T, BE
JAREAT ORMNZERNC BT 2 EEF L BERTERD, £
NHEEFIMALT, BT L 0RT— LN RDE, £
DFERE, =BT, ARIEEH & BB OA E
MHFEMESZ L 5252 BT,

(7) REZBFEZHESIRBCLLZEXHBOMEIBIZOVTOHE

(O TUHIRZER BT > A T DAE BB AR TR

Past research about perceptual reversals of ambiguous
figures indicated that the superior parietal lobule is involved
in perceptual reversals. To investigate the rTMS effect over
the right superior parietal lobule on perceptual reversals, three
kinds of trials, i.e., Target, Control and No-TMS trials were
performed in the present study. In the Target trial, rTTMS was

applied over the right superior parietal lobule. In the Control

B ORD, LERED, grRess b
RV DN N T W 2 5 7

trial, rTMS was applied over the right posterior temporal lobe.
In the No-TMS trial, no TMS was applied over the subject's
skull. The inter-reversal times of perceptual reversals between
these three trials were compared. It was suggested that the
right superior parietal lobule plays a critical role in perceptual

reversals of ambiguous figures.

(8) MEAZMKRIBIC & HERRRZRER OFEFFIE

ke # D, AR D, B R, LEPRERIY, GREER D
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RAOEEO—F T, TMS & AW ol E ORI EHRR O
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L LIRRRR OB MEHEIL E 2+ 0> T,

D UMK TSR

AL TIE TMS ZHURERRARBEIC AV, b MO
BOXA T IV RAEPHRLZENANTHD, RIFSET
IR RR I O 4 % BTHIE ORI BILR 22, TMS ZFIH]
LT~z & 25, BiiRRH 5 150ms % T TMS IZ X
D OSRE OF B BN B S iz, BB EE
PR 1% 150ms B ICB W CHZBEEE CLE I TN D
AREMER B 2 B b,
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(9) VHMREFOFHEMALS T LFY NTY XD
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L IERICTHT 22 EnEEER>TWVDS, ZRET
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oy HURn, AhOEHE (FRERFERTERE TH5ER)

R IR SH D D0 E IMRI & VT, A4 % )
We LIFEREIToTWVD, ZITRERTIEIZINLD
22 FREEICHEILT. IMRI OSSRk LR Ay | o 48
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X7z,



(12) A= FRTLA TS LERAVERITEMNERD MEG RIS

AP, KRS, SR ORGSR 2R
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(13) A ABTHILE— 3 VRIBICHT B RHEIS R G
double-stimulus presentation ;&1 & % #& &t

EHERED, SRR,

PR D, AR D

() BARBLIERTCHAE AT Y A AR L)

ZHVET, fMRI & HW720F3EIZ & Y biological motion
(BM) HUIBARRIRFIZ 31T 2 TS B ERAL 23 & /N 41T
o, LU G, MIEE) R ERIHE I3+
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TARRRISEN A B O M2 2 2 L AR AT, FEBRTITE—
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HIER LY, g Y, ik Y, e Y

(" BERBLEIR A AEBERTEIT Y AR EBERY: BRI

R &N 7= BN TR OEBE @ 2 0B 5 & X,
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°/5~23.5°/s O 4 BEBE) 1T O WS BOS O WS REELHE - 1B
MEER & W o TN Z T, Ak & SRzt L

THEMNER L, 0L S EEOFEREHITRD
DN 0T, TDHDOFERN D, FAMED)F L
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OS2 LTz, € ORER, BEREAEE OIS T, HE
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L THEENRO O, —ERMF CHEEGEENMET
Lz, ZOZEND, OROHEEREEZ R ick-
THER B 2 EHMT D 8 O R FRIAAE T, BRENE
DENERFIZ 0 LT S35 ATREME DRI S 472,

(17) X=F - EFEREEHELV - MEG 38

IRBIRR, R IA GRECRFRF BT ol R 2 JE R
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FIE LW G Z D IHIC AT, KGR E
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XY, ZORIEBNCRIE L CIRIE T 5, FIRE-CRE
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ENbH—J, MEG X EEG & flW =8I X » TEFREL
HOMWEEIMER Sd>2d 5 (Friederici, 2002 72 &), &
NOHOMETEICHNONDTEE LTE, JUEERIT
HEEIZBE U T L 72 SCOPLR RIS HE RN 0> SRR
OFRIEERET HHDOTH D, L L Chics
VB ERERNCIRBL U 72 BT B A I OIS A S ok
DHLON, FEITHEERRO L O EFTHZEED 72

WV, 2 TERAITEARFEICB O CE LOIEER L L #
BB L OIFEF ST 2 SRR DE A 2 FEEE O SR
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(21) BEFHEED

oY, R

PIINTHERT EMmE TR

The current study investigated the neural mechanisms of
the effect of phonological information on the lexico-semantic
process during silent reading of kanji (morphogram)words by
using magnetoencephalography (MEG). We conducted an
experiment in which subjects were presented prime-target
word pairs that consisted of two kanji characters. The paired
words were presented for 100 ms and 1000 ms respectively,
with a stimulus onset asynchrony of 1000 ms. The primes
were phonologically same (homophone) as or different
(non-homophone) from the following target words, or
pseudo-characters randomly in each epoch. Subjects were

instructed to read the target words silently. Brain responses

BHRLEADFHEOEE BRI 54 I VI REEFE>1- MEG HR

D, R, R DSR2
(OH GUBFTFIEHM /A 4 1CT 7 A —,
DR SCFHLTRER)

were recorded using a 148-channel whole-head MEG system.
Differences in neural activities between conditions were
observed in the left posterior temporal and inferior parietal
areas, and became weaker by the phonological repetition as
expected from a previous report. Furthermore, we found that
activity was larger for non-homophone condition in the
anterior temporal lobe, and for homophone condition in
Broca's area, as compared with the other two conditions in a
latency-window of 400-500 ms. This suggests that these
regions are related to the integration of context /the selection

of appropriate meaning for ambiguous words.
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(" BB R
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R FH MBS (SEF) B — o D MICBlE I
(N20m), = DOBEFEFEAEFILHLEZRET RO RYE L
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HEEF 2,
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FHARIE AT FERT
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S22 FiAKMEA Y, Gian Luca Romani ”

(Y ITAB-Institute for Advanced Biomedical Technologies, University of Chieti, Italy,
DESREIET T BRI RO EB AR DR A R R T AR

The somatic sensation of the tongue is necessary for daily
life, but it is difficult to know the underlying neural
mechanisms. In particular, because of the vomiting reflex and
several morphological problems, there has been no systematic
attempt to examine somatosensory processing by stimulating
the posterior of the tongue. This is the first study to clarify the
human cortical processing for sensory perception by the
posterior part of the tongue with a newly developed device
and functional magnetic resonance imaging. Stimulation of
the left and right postero-lateral parts of the tongue induced
significant activity in the primary somatosensory cortex (SI)

and Brodmann area 40 in the right hemisphere and the

anterior cingulate cortex (ACC). In contrast, antero-lateral
stimulation produced activity only in the right SI. The
activated region in SI was significantly larger following
stimulation of the posterior than anterior part. These results
indicate that a clear difference exists in somatosensory
processing between stimulation of the antero-lateral and
postero-lateral parts of the tongue, and a right hemisphere is
dominant for the stimulation of both antero-lateral and
postero-lateral areas. The activity in BA40 and ACC may
imply that the posterior of the tongue belongs to the visceral

system.

(28) RMERREZ REHR O M R ALIELIE

TRGREST, WiARMEA (ARBARTIeRE AP0 ERT)

This is the first functional magnetic imaging (fMRI) study

that investigated the neural mechanisms related to
somatosensory spatial discrimination, so-called two-point

discrimination. During fMRI scanning, we examined two
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discrimination tasks using four types of electrical stimuli
which applied to one or two points with strong or weak
intensity. In the two point discrimination task (TPD), subjects

were required to discriminate stimuli whether it applied to one



or two points. In the intensity discrimination task (ID),
subjects were required to discriminate stimuli whether its
intensity was strong or weak. In each task, they pressed the
button to report their choice. Comparing the both
discrimination task with control, we found significantly
activated regions in the bilateral pre-frontal gyrus, pre-motor

cortex, anterior insula, pre-supplementary motor area, anterior

(29) AMERRERIE Go/Nogo BRI & T 5 RIGHIHIEFE

cingulate cortex, inferior parietal lobule (IPL) (Brodmann
area 40), anterior lobe of the cerebellar vermis, and striatum
and contralateral secondary somatosensory cortex. Between
TPD and ID, IPL was more activated during TPD than ID.
Therefore, the IPL is considered to play an important role for

two-point discrimination task.

EZEER MRI (2 & 585

HEKE Y, WARERT Y, fiARKKEN?, Romani GL"
(" Institute for Advanced Biomedical Technologies, University of Chieti, Italy

DERBLIE T AT

Inhibiting inappropriate behavior and thoughts is an
essential ability for humans, but the responsible regions for
the inhibitory process are a matter of continuous debate.
This is the first present study of event-related functional
magnetic resonance imaging (fMRI) using somatosensory
go/nogo tasks. Fifteen subjects preformed two different types
of go/nogo task, (1) movement and (2) count to compare with
previous studies using visual go/nogo tasks. That is, to
confirm whether the inhibitory process is dependent on
sensory modalities. Our data indicated that the response
inhibition network involved dorsolateral (DLPFC) and
ventrolateral (VLPFC) prefrontal cortices, pre-supplementary

motor area (pre-SMA), anterior cingulate cortex (ACC),

i R B AR )

inferior parietal lobule (IPL), Insula and temporoparietal
junction (TPJ), which were consistent with previous results
using visual go/mogo tasks. These activities existed in both
Movement and Count Nogo trials. Therefore, our results
suggest that the network for the inhibitory process is not
dependent on sensory modalities but reflects common neural
activities. In addition, a direct comparison between Movement
and Count Nogo trials showed the difference of activation in
prefrontal cortex, temporal lobe, ACC and pre-SMA. Thus,
the inhibitory control process would consist of two neural
networks, common and uncommon regions depending on

response mode.

(30) EHMEEDHRE—RUEREES ) T4 VU IZEH NS RIG

AREER, W
(EBEARFZERT #Ea AEBEAFIER LR

ZEEMERIC L D REFRHOL T L mbhTnD
D, VR OWBMRIIMOBREES VT 4 ICb RS
E(UmREHELVY T) BHEINTWD, RAFZET
(F, MMBEERLERIC LV R — RMERE R O 7 n 2 2L
Uo7 I2B b B REIRIZOWTHREE LT, TR, APE
JEAE & B ITHER, FEERRIE A AHE (HF 2 ), &
B (E£F248) 1K 1 BRBTZ v ¥ SEICHRR LT,
WBRHE T 4 SOWEERMNE T v Z LR T 72 (IR

=, R, JREEET, MRS, AR
BB EITIEER)

i

JEIE - FERTEREGE - AT - AREER) . A PRI
RPN T D Z IRV R (SI) 43 DRSS SO
(RS 80ms~) 1%, A RMEREIEERZ T Che < AR
FEERHIC B R L7ey, —REMEESE 3 O SO IE A &
REGITRD IR0 o 1o, EFRE T RBEDORELRN
Bohi, WIEREAICRTT 2SI 30 O kS KOG
%, BESNTEREEX VT 0 1IBFRR<, ZHNEE
WX VBT D Z DRI NI,
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(31) WEZFEDESI-XT % pattern reversal Rz AL =R EEERBFAAKNEE L DFET

A ER, FHREZ, IEERSE, FEERE—,

[BH - FIE] SEATHes CHRR B R i I B 28 (i Ty
#7480 ERS (Event-related synchronisation)?’ — R B %
POLICHEBIT 2 LW MR A/ TS, Al HERE
VIR A R DI 22 BT e U IS HRLER A I & Jiad T L, B
H & RBER 2 I CRIBTIN R EN 2 L 2 38~ 7=, P 1 4
TIFAHTH cortical VEP & JII7E, MEG DGR & bk L7z,

[#E 5] AP BIEGETF I RTET 248%5A, high-y Hrisk
O ERS 13BUBUTZE 2T, FrICHEFRED 12 Bl Lo

(32) FMFEBEGIZH T HAKRMERE

LKA, EF

[1ZC O] W6IEE G < oK PR 7R S
(somatosensory evoked fields ; SEF) (Z X 2 iR AERERTEAM &
MRI fit /2 e L7z,

[xt5e & 5] AgEBE D RREE T 15 B2 k5 & Lz,
SEF (24007 306 F v > VKRG & FVy,  IE i
ZR L 200 RIS LT,

[BEtEA] 1. N20m OFIER T d/m DK F, 2. &Lk
EORE, 3. PLEBEEOFEE VEHFOFE, Znbi
1 &ZFh e LTRE LT,

USR] (1] 415 Bilrh, N20m ZFE K OF dim IR T 238872
H DL 4 61T, 2HICTERREREE (+), FEORTEDE )
TH o7, [2] N20m BIEITRO 20N, dm KT %58

HRIEE, M8 1, SRR
CRBRRSE ESE Mfiees A

BE, HFEED R OGE & high-y ERS 138 & 7220
59 a 5872, cortical VEP {2 C % EJEE FH TPy ERS D
95, WHRERDI,

[#22] yHi D ERS 13 EIC—RBE T OIEE 4 KK k3 %
LEZBNDN, HREEND DG, RS ORE
B L, HAERYD, BEOBRWREIEDTE
L Hr5LE26N5,

FRHIS & AL - B AEEHE

W, BH F, FIUFE (LBRPEERRES R

7Zb oL 3 BT, ERITRREREE (), #E O Tho7
2, JEHEH) TH - 7=, [3] N20m B O d/m & T 2389
ol b DX 8 I T, AFICEERE () Thotz,
D FTENZ B % # < anaplastic glioneuronal tumor {51 0 7
THEHE (1) L THIE (D TH o 7228, TR (), FEHE ()
Thol,

[itam] N20m KO d/m 13 & b ICHEIEIC & 2 e e R &
ERWMTD EZ 2 bR, BB L RN S D5A,
dm IKTFALVECTHD EBEZ LI, F£72, glioma
TIIERE AR B 7203 B RS 26123 8 2 AIREME D e S
i,

(33) YIVEDRAREBREERERBED TADNANEIZEITS MEGC OFRAY

[E#J] congenital bilateral/unilateral perisylvian syndrome
(CB/UPS) (ZREfET D TAMAITEA TH V IRHRIED
SELTWRLY, Fex IZZARMADZ NI SV THIER
R RE URBEYIREIT - CRIFRM 28T, OB
MEG BT A FEFIZAH M Tl v ECD OEFEIIALZ JE 28]
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Ff RS, BEACRLE, AZIL—RE, ¥EE

i, RIS
(ESLEPEERE TR T RIS

BREFE 2 32 TR b RBR L7z O THE T 5,

[FIE] SEBNZ BN 2 61, 2otk 1 6], FEAEREFED 3-13 7%
CE¥) 9 m%), FHTREERN 4-21 5% CF¥) 14 75%), MRI Lo
polymicrogyria W{fIPE 2 41, JrI¢E 1 651, 24ETRIEM X
flZ MEG #617, 1 i THAENRF SPECT fdT, 2 # T



TE T REERME T, 4w/ NRBITIR I MEREE T Fesk 21T
DPICREYIR LT,

[#55] #57% 1 42240 Bl U 7= 2 5113 Engel class 1, ffii%
4 » AO/NRGRIEETED TRV, BRI % 1T
S 72 2 B CHEFEAERAAENT & MEG O ECD HEAE N3 —

B L7z, FVERF SPECT % fitif 7 7C & 72 1 I TIR ML AnEs
fr& ECD SEFEEML, FMERMAHALS TR CT—H Lz,
[5m] CB/UPS (Z5t9 2 FEAEHE s BIBRIT O G BREAL IR E
IZ MEG 3G H Toh - 7e, /NEBITIZIMEG A R T DR
BYIBRIT O EIRE D O E2 75D,

(34) Gastaut %FHM/PNEREETANADRERKIFTR

TEREIR DS, dE Il

[13 Uiz ] Gastaut BUREFEME/ N TATE T AN A (Gastaut
type idiopathic childhood occipital epilepsy : G-ICOE) X1
HHRAEE FIER E T D/NRTANAD 1 BITH D, %I
DT 2 R T D0, MBI BT 2 A 13 5A &
72 < FATEAER & O BIEIEE] 5 2> Tld 72V, G-ICOE flic
& L CIMEXNC 2 BEHIRARAT 21T - 7=,

(%44 & S71E] %1443 G-ICOE @ 3 5, BYE 2 B4V 1 4
T %, 306chanel EFRANHE 2 IV, FEAERBIPIC 3
T 2RI O v — 7 TEAMEF AR T (equivalent current

M, ARG (ESLRBERAE va e TRk

/R

dipole : ECD) #H#£E L MRI HI{RIZF 8 L7,

(#5511 2 B Ci3 ECD (3% BHIENICBE R e i R L,
b 9 1 B TITEATE R EE A IO IR AN V) 2 £ o TR
L LT,

[B%2] 3 6 & HBRTERERD EFER T o 72 B —RER R
JE Td % calcarine sulcus J&FH~DEFFITR DT, HIE
WA I 2 & e BHEENICEHE L CHRBEIERZ 4 U T
WL HREME A RE T DT R Ch o 7=,

(35) BMHEIAY O—XRZELI=TANAEE26DMREREAE

ARipses] D, I %P, JUR—ERY, FeARME D, MO D, i P, hEpE—

(0 KRBTSR R AR A e R N R 2

Rtk I A2 v —X RJE1EE 2 LTz 2 B D MmE iRt %
Tofee JER LI 11 kR, ELRovrr v &3 5%4E
RO, MEFRO LI STz, FEAERIBRIE N (X
FBATE AL D M PERRARIE & s LTe, ER] 2 13 5 i
R, BN TR 2 %ME, B L T 5% EL
2 L7, BIEMBRENEIL, MEIRFHC Cz 2 H0OICiiitk
Bz iBeoie, FEERBRIFIE OB DL B30 DER Sy

D RBRHSCR A B v & — /NN

TREHTT 5 &, JEFI 1 CIXAOBEIERT.O#E, ATFO
—RIEFEBFICNBTT IS N2 Z A RN T AZ— L
oo JEBI 2 TIIABATESD ORI O R O — RIEFR B &
AR=NANT FTAZ— LT, W& LS, —REREEOMR
VMEIRIZ A AR— A EE S, BIEI A7 m— X A%
TR — BRSNS R T 5 & B 2 b,

(36) BETILYNAI—FEREICBTHEBREEFHEOM : MEG

AR,

TIRTD, B,

Leonides Canuet V),

EHTE D,
HEEE D, BOEROL Y, EIEEE Y, RmiEe D

("0 RBRK R B 7 R SRR S 203 Y KIROR R B R 7 R e LA S P )

BEET VYA <= (LT AD) BH Ot - Mk

BT AR B OREAL, JRUE, RIEOHEMZ L O
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BT RERBDIRNT ER3H D, ATk T S
FH (LLFNC) &, EfEHREOREIEZ RO R VEE AD
BEDRE 2 JE L, FARAB OB A2 7l L7z, x4
IZ AD7 A, NC7 A, CTF #:#UA50 64 5 > RVl
A& vy, ZRRBHBARREE 10 B9 > DM &2 2 E 1
8 BATHE LTz, &7 74 T BESA &AW THIRICHE
I AR E O HREE RS (ERS) &Rz, LB

v— 7 &4k AD #£C 9.8+09Hz , NC #T 10.5=
04Hz LHBEEERBORD -T2, Lo LERBEREEI O ERS
1%, NC B ClRaffRICHRRICER D HAL7Z728, AD BTl
fOEIE TR S 7= Y ERS HIRMED - K3 H1EH M
BRONTZ, BHIFZEM T 4 V& — % ORISR,
DR & OMBIC OV T HBRRETETH 5,

(37) RBHEZHDI-HDBFEUMNEET — % N—ADHEE

WIRASHT D, BNIERE D, messdkT Y,
(" IR THR: SesTE 7 HA s e T

ZHET MEG % MW7 AV A ~—J (AD) (2
T DD N ODFHE SN TWD, BHFREVERRS D JE
B AEAT, 1 213 slow wave (8, 8) OE(LZRETLI=H D
BN, FRMRLOITXERE RV, st MEG #H
W2 AD O RHIZHT T o b a v o E EEEL, A%
i E Pl e T — 2 _N—ZADEREEIT> T D,

Wranz ?, WHIE?, BE A
D EYPURF: MRRNE

AT — 4 =2 % T slow wave (2B 5% < DR
NI A—=ZEHhH L AD LHEFFOLEL - Et 217> T
W5, AlENEEO—EE LT, BIIR - B A R
SO EATVBEOBEY & OHB AT -T2, E,

TR T AR 1 SRRSO TN LR A4 T 0
T 5 6 TR O B 24T o T

(38) 1ZEMBEAZICER L-RHKRERBEE Y Y TD ROI f#TIC &k 2 EEBBAFIRORE

B ERE Y, B, TR Y, Diers Kersten”, 174k 2,

(O 2 RR R RFER s R

[ BRYIMEG 12 & % 5 FBEAL 5K 0 [R E 1414 Papanicolaou
DI LD H— B EITED M DTSR, ZIeh7e
SRERE B PR TV CIRNT T 5 2 ST b
HB, Fxid, distributed source model % FHV N THEENL-ER
ZFET D BRI,

[FIE] MR 12 2 26t BIs, IR BRFC K 2355
WSmENEL, &/ VDB L > THEH LR ER
R~y T RERER A~ Lo, £ LT, 1) iy
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IR P, MR, HEOMY, s Y

D ENLRFER 2 T REMEIERZH

VENLRFERY VX b RS R

SR, 2) E AN TORBEFHC L0 A EICRIE Sz
fEfE, |C ROI Z#%E L, ROI NOBXWIEE DL ZED
LEAAIZHEE L, MRI CFIHT A b OFRER & g L
77

[FER] AIETIE, HEBMIEEZE - ZIAMIBHNESE R T35 - /A
FENZERE L2 ROL DS, EAZEDHECHAM TH -T2, 12
Bl 10 BIAS A EREERL, 2 B3 AT BRI & 1) E S 4,

11 il 9 45T fMRI R°FH T A FOFER E —F LT,



(39) Multimodality - fMRI, MEG, NIRS -IZ & %5 EEE I+ EKFEE DIRET

KHER D, SRAEE ", JIEHD D, HFAME Y, FEEA "D
(0 BRSO 2 BOOCEE A B

FEARBERY 72 B M AE mapping 75 T & 5 HEHE MRI (fMRI)
& MRS (MEG) &I L 0 R S ERE AL ek & RE S
D EMNATRE L 0o T & T2, 2006 FFRITHHERRITL AR
77 7 4— (NIRS) L T3.0Tesla MRI 23 A S TE
Y 320 modality % FV T2 AT RIS FEENL R R E D 1E 8
PEIZOWTHET 5, k5% 23 41 (5 10, & 13), 4Filp
X 16~75 %, AT AVM2, BRI 1, R EhRIAE 4,

MRS 9, TAMA 76, 423 45T fMRI, MEG, NIRS
ZHifT L, Wada Test IX 4 FlIZHifT L7z, T HOREE
% 2006 41T 1.5Tesla MRI & MEG % i\ C S 3BENL -5k
[AIE 24T > 72 26 5l & [ L7=, fMRI, MEG, NIRS & #%
FrD¥72 % 3 20 modality % i\ 2 IRZ A 70 S 5EENL
PERFEIE MR E <, Wadatest (2B HikEE LT
MitamERTVWE L,

(40) MCG IZ& B2 IMEEBETILY 7 ADREFFHIEE

BPH Y, IEERED, KJIRED, GriE ED, ESRY, Al Y, BEETY, PRk
(" FRE RGO D) [ R R A R B RE e ) FURE R B A0 B
VIEREBATR GBI Y= AT AT A T/ uY— (1)

HAE, FREOFRERF OIS, FHDMRED =0,
BIRF WA, EEEIZLD, flix ORE
ETNTAPEREI LTS, 8K, nbDv TR
DAL L L TRENZRGIENRZ VLTV DA,
FHREAZRRAIE L S T, RT3 L
e b 2o b0l LTI SND, £ 2 THAIT~Y
AAERBEREGH S AT L2 AWT, MREET LY

A DGR A R R EHAI L, RIS O Do
MEERZDZENTE, 2, FIERST O~
T 2IEE L NS EN LI ZOFHIIRREE TH o 72
0, EHEbEN T AOFHAEEZBRF L, REORA
ROMERAEMD ECEER, HAERNSAERETO-EL
ToDBEBFHRNEDBRFE 21T 5 Z L3 TE Tz,

(41) Current Source Reconstruction of MCG Vector Data

De Melis Massimo, Kim Bong Soo, Uchikawa Yoshinori

(Department of electronic and computer engineering, Tokyo Denki University)

In the study of the biomagnetic inverse problem, the data
obtained from the recorded magnetic fields are used in order
to compute the sources that generate the measured fields
distributions. Typical multichannel SQUID systems that are
currently used in magnetocardiography (MCG) and
magnetoencephalography (MEG) are planar systems that are
able to detect only one component of the magnetic fields.

However, using a multichannel system that can measure the

three components of the fields allows to obtain a more

complete information about the electrical activity of the
sources. In MCG studies the cardiac activation can be
modeled in terms of current density, since a distributed
sources model is a more realistic representation than a single
or multiple dipole model for the heart activation wavefront.
The source reconstruction can be performed using all
components of the measured fields, or using only the
z-component, thus obtaining the equivalent results of a planar

system. We can directly compare the results of the vector and
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planar data of the same subject, obtained with the same

system. This procedure allows us to show what is the

contribution of the information gain given by the vector data

in terms of current source reconstruction.

(42) Dx—TLy bEBEBIBS AT ERNDERO / 4 XIERIZET 8%

ENBE Y, ME-RED, EEE D, gk #Y, HEEAND, AJIEAY

Q8= PN I i

BAE, (DR E O CLIRINE Filith o B8 0Lk
BOREAROMERZ TS 2 Z L BRAAE LN TVD, L
7> LB DI TR 14 00 FE O a3 122 7 A v 3
INTHY, MRI A & CTRAL I NI T A IO
BIERHCRE MR ) A R R VETH D, TD4,
AR D UIEOIERE RDTIC ) A ADOBEEHSE S 2
EVNBEBERREE o TWN D, ARIZOBR ) A XD
W B7=012, TR NVT A NZE T —T Ly NEH,

DHTFERLRY EE DkASthIcs

VEREHOSE: LTS

MSERR T T M AE DR T VT RAEBR LT,
VIialb—ya U TRERFFEBRFLT, Zo7rA
U X 1D S BITISA L A R & A T2,
ZOFER, AIWMEHRATRER Y 7T 4 v S AFX— L E AN
-0 x—7 Ly NEHEIZ fast-ICA ZAE YTV
TV RAIE, B A XOLHEREE A L L TR/
A RERICH D TH D Z L FEH ST,

(43) BBEMICK D ZRTLHERID ST 57 EIDIRET

OHC BRI

SQUID BEHEHT & D ARG HA T, AERDIFENIC
PES PTH 2R R & 2 mIRIRFIZ ) TV 2 A BIZEHIIT 5 2
L RHRETCH B, £ 2T, LMIX (MCG : magnetocardiogram)
TORRBZER B ER ) B IR CTHUFIREL 22> C
Pk, ZORRICHPNIIRF S TWD, Fi, LEER
B OEBAMIC L - THIE SN L EMRED MCG FHA
ATV, ST Sy Hi OMENTIZ & 0 DRI AL OF T 7e & b
Tt TWad, £Z TR TIE, BIELIE#EDT

FETHE Y, 4
BT SRR TER

Bk, ISR, R Y
DRCRERRY: BT VTR L)

NAFA=F N T, LFRETO MCG & EB AT
XD EHEFED MCG FHAIZ ZWROcHFEHRIS 27 5%
WCAT o7z, ST SO FEM 2R IR G D 72 O I s BB 43 i
(SVD : Singular Value Decomposition) Z i L, ZFHIK
fE (Rest) M ONEBHARTEE (HR1) @ ST HEICTOLH
T D ZE M 3 A A BT D Ft 21T > Te D THE
%

(44) Early detection of coronary artery disease in patients with suspected acute coronary syndrome
without ST elevation by magnetocardiography

Hyukchan Kwon b Kiwoong Kim b, Yong-Ho Lee Y Jin-Mok Kim ", Hyun Kyoon Lim b, Yong Ki Park b

Namsik Chung ?, Young-Guk Ko ?, Boyoung Joung ?, Jin-Bae Kim %, Jung-Rae Cho ?

(V Bio-signal Research Center, Korea Research Institute of Standards and Science, Daejeon, Korea

In a preliminary study, we proposed a classification method
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2 Yonsei University Medical college, Seoul, Korea)

(weighted maximum posteriori: WMAP) of MCG parameters



on the basis of its probability distribution. The aim of the
present study is to confirm the method in a relatively large
population. To do that, we examine the -classification
performance of the conventional binary decision and the
WMAP methods for the detection of coronary artery disease
(CAD) in suspected acute coronary syndrome patients without
ST-segment elevation. We used four MCG parameters
representing the changes in direction and magnitude of the
electrical activity during T wave. The study included 603

subjects: 320 patients with angiographically documented CAD

(stenosis € 50 %), 118 symptomatic patients (stenosis<50 %) and
165 normal subjects. As results, WMAP was about 3 % better
than the binary decision method. The classification
performance of wMAP was noticeable in healthy subjects
(94.5 %) and patients with myocardial infarction (93.8 %),
compared to 87.9 % and 87.5 % obtained by the binary
decision method. This study demonstrates that the MCG can
be used to detect coronary artery disease in patients with acute
chest pain by the classification of the MCG parameter on the

basis of its prior probability distribution.

(45) Diagnostic performance of magnetocardiography parameters to detect patients

with coronary artery disease I: non-ST-segment elevation myocardial infarction

Hyun Kyoon Lim ”, Namsik Chung 2", Kiwoong Kim , Young-Guk Ko "

Hyukchan Kwon ", Yong-Ho Lee ", Jin-Mok Kim ", Boyoung Joung ?
Jin-Bae Kim 2, Jung-Rae Cho D In-Seon Kim Y, Yong Ki Park b

(1) Korea Research Institute of Standards and Science, Daejeon, Korea

2 Cardiovascular Center, Yonsei University College of Medicine, Seoul, Korea)

In this study, we evaluated the parameters of
magnetocardiography (MCG). The purpose of this study is to
find the MCG parameters that are sensitive enough to detect
the non-ST-segment elevation myocardial infarction
(NSTEMI) patients from control subjects. MCG data were
recorded and analyzed from 165 young controls (mean age =
27.219.0 years), 57 age-matched controls (mean age = 55.9
£10.5 years) and 83 NSTEMI patients (mean age = 59.7=*
11.1 years). The MCG recordings were obtained using a
64-channel MCG system in a magnetically shielded room.
Statistical analyses were performed for 24 parameters derived

from QRS-, R-, T-wave, and ST-T period. Binary boundaries

to detect NSTEMI patients out of control subjects were found
using the receiver operating characteristic (ROC) curve for
each parameter. Fifteen parameters showed a significant
difference (p < 0.05 and p <0.01) between NSTEMI and both
of control groups. For the detection of NSTEMI, the angle of
the maximum current on T-wave peak showed the highest
diagnostic performance, 84% to 93 % for young controls (area
under ROC curve=0.93), and the field map angle on T-wave
controls with the

peak for
performance of 75% to 86% (area under ROC curve=0.87).

age-matched diagnostic

Our study showed that a number of MCG parameters are

useful for screening NSTEMI patients in a clinical setting.

(46) VT ITF v TEER SQUID IT R b A—2—T LA IDIETZRAL:
EILEY MDEE - DERBEHA & QT Rl B EhAZAT

Bk Frme D, ALY,

(" ERLARBR AN v & — e

H KK S SRR P E R 2 O BUEIC L 0, RS

a2, EABR?, LR
THER BN REFERE AT

%Y, HHEEEEY
DEIR T3 RS - Hetr e AR 9E i
IREATERE (KK) MEG & & —)

PHFEIC 1T % QT MRz & Tefi RER ARV B9 2 BTk R
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BEAEHLENT, SEFELITELVEY MEHRIIY
Y7 VTF w7 SQUID ¥ A 7 7 MCG # VT, O - 0
RO TIC QT AEREHA & 2 0 BBl 217~ 7
DTHET 5, KEH 200-300g O Hartley RLEMETE LT v
Fa~_y RNV EZ — VIS TREM S BB A A5 L
T, EF#HR ERMRZEETAMN 10mm 2 EEHEFHRIGLE & LT

~A 271 MCG Ot ¥ —TIRE L0 - OEFRFFE
WEFT 72, QTe iF Lo « LEILIC B EYIRENT S FTHE T,
12=0.831, p=0.0312 & BAF724HB % & L7z, PUAIEARIE S
=V O S (60mg/kg) 125V QTc iDL
T27.9£0.46msec—31.2£0.47msec, 28.1 =0.63msec—33.0
+0.87msec & HREICIEER L7z,

(47) BEFICH1TDHEESHEBORE

SRR GRSEATEOE NE ST BT ZET ARIfRALEE T20r5eEmr)

b N ORISR L% % & 2 BRI T o TSy
THHEER DV, FEE ORI OERIZE->TT Y
RRADRHBIBE IR TREL S, £z, 2D L)
P IR B I R IMIE R B Bl B W C b Bl S D
ZENMLNTN A, TERBICR T 5RO IC B
FIFTHEE B O EEMD 2 AL LT,
SR A RN G &2 1T o 72, 1kHz 2> 5 12.5kHz &£ TO
REE, S HITIE30kHz BB EE L 2L, BEFER

PO N1m OVEBREL F6 L OV R A HEE L7, 3Tl
BT B W TR R O BN D ISBIRE O EF L
RO BN I NT=D, O EF /D I TR R 2
40 ms (IZBWTHIF L7, 72 < &6 Nim LoUbZin
TR BB B B B2 &, B
HBEI Toh o TH R AR & [FER DR e 6
LTWAZ ENRSND,

(48) EEBERIBIRTRICE T SBBEHSIE

mHEEY, BRES D O BRTERERER A7 L#GHLEHK

Nim X P2m ZEOREREFHIMEHZISE L, BARENEL
BENTWDIEAICH, $t X U BDRE O Tk 2 Bk
DIEEIZ /22T D, HFIRABHRWTEY, TOMEHR
FAELTWDICH b 5T, REMHATLESTW
DR EEICINT, Kix 22 BB OME 2 fer Liz &
E OS2 FH U, MTOREE, ZoY AL b

RINIIE - AN i3 )

REfH] X LCAS B AL72 NIm U, B O 8972 2812 L -
TIWEDRENR R/ > T\, ZOZ b, ATk
SN EONEEE XIS BT, THRRAHO TV AR
0, RABPOMBIEEINFIEL TN D Z ENTEIN
770

(49) BEROMEDIMEIZEH 5 ERFRMERRIG

EER, EE] (PEFESA SR FERT

FROMEZMDEEINL, ABICE > TEETH S,
SHO— N — 2D FIRB & DI, 12O FIZHET
DETENCT OFIZBET 2 F AT, RERIIZE,
METE< D, ZohE, FROMEICET 2F00
DI, WEHREEZEEMEMMBEETH D, Fiz, WH
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(CEIFES 2 E OB L EBROIEN Y EEMERERH Y,
W A REE MR P ILWERAN MR SRS, 00,
i B RAH BB DM ME E B EN > TLEY, FIRO
PEEIIAHBRIC A2 D, ABFFETIE, FIROME DM
BERERTH LD, WHHRIREFZE & W B [FER R 2 24 b



TR EHR ATV, Nlm KSICHEE U217
STz, fRNTOREE, WEBMBENEWE X, mHEH
BEZ OB LAV Nim IRIEN K& < R AHE N RS

Nic, L LG, MERMEEEIMIWE XX, M
EMEMZ0RIIR N o7z, 2D Z LiX, Nim
PRSI FIREMEN KM Izt E X b5,

(50) &7 BERICTSA 2 VT ENF-MEFIC & DR RIG

KEHE Y, it ?, #mgY, RelE—"

(D EFRF 21 5 COE 7 75 h Tihe Z 13 —HE(LERIBFH) BB

We investigated the effects of priming of Western tonal
schema on the perception of chords and their auditory evoked
magnetic fields. Two types of chords tuned in major and
minor modalities were presented alone in the control
condition. In the task session, the major or minor chord was
preceded by either a major or minor scale. When there was a
modality shift between the scale and chord, i.e., a major chord
preceded by a minor scale or a minor chord preceded by a
major scale, the root of the chord corresponded to the sixth

note of the scale (submediant), whereas when there was no

KB RERIE TR ASEEL T7H)

modality shift, i.e., major chord preceded by a major scale or
minor chord preceded by a minor scale, the root of the chord
and the first note of the scale were identical, i.e., tonic. Nine
musically trained subjects participated in the experiments.
The perceptual stability of the chords judged by the subjects
decreased for the submediant chords in both major-minor and
minor-major conditions. Enhanced amplitude of N1m and
P2m peaks was observed in the left hemisphere in the
responses to the submediant (minor) chords preceded by the

major scale.

(61) ELLEMBEZHEDOEIIIEIED MEG &1l

(" FT R R

AHFFETIE, RHEETTEFS0ORME L 0T
ENEE VI WEFIOFEHDFEWVIZONWTHRL -
W, FHIFOHEFEIZ L B MER (MEG) DI A<
FEt (MMF) Z et Lz, 1 A7 2 —T7 ORE%®
vy, Krumhansl &OMFETRENTZEMEOET V&
i, "EWHEMET D6 EOEHIE, ZOHEHIO—E
g b E T, FEEEDIZS WEFIEER LT,
FNENOEFNEHHRE O FITHY B LR LER

MBS BT, /K %'
WHBBEAR R B 7

DR S AR

MEG % FEHINE TR DTz, £ DE 0.2-0.25 DIHEFTH 6
FEEILSE MMF 2R, BERFBROGS RS RKE
EHAIS MG MEADBEIE R TO MMF s Lz & =
5, FAEE EDIZ WESIFEERED MMF @O 523/ S0
B STz, Z O AILEERRN Tl3ITm L Bl
I, FAMREEOFIENEFRRE RS T2 2 L DK
W LBt LB BN,

319



APRERFFEETARE . 55 29 & (Dec,2008)

(52) BEEOHTI)—HMEDHEEFHE N1m BEA~D R

REEED, BARENY, FFERANY, GhEERY, WIEFY, mEaE "y

CRAURE R

HEOEFNREIR TH D AT MVEREOE D
RHERUIGICG I DEBER DD, 3 DOER
(vocal, instrumental, linear) D A7 FLEf& &, 2 DD
AJE B (FO) OB ERER P 2T B LT 24 O
EEAEGEET CHER T LFERIND Nlm OB —
IR L, TORMBNERDEREA Ty MERFE L
THRMT LTz, ZOfER, ©—2#H, 4 7% v MRt
IZ vocal H TIE FO FE(KA71MEDY, instrumental & X% O linear

(53) FEHRMBFRIEFICH T 2 R HERERLERE

&SR SER

DRI - SEBHERREE P R T
D HBGERE Y R - SRR

T TIE FO RIFHM N A Dz, £72, E— 7 RO
B & DOEITRD bR Do 727, instrumental HI1Z%F
TAHF 7%y MERT linear FICHTAHALEDO LY FEIZ
Fnole, LEXY, MUEGETHL AT MLrafgo
EWIZ LY BERE RIS SR ITR Y, 20l
X Nlm OE—27 064 7%y hETORSIIKBE
nsEEZ LN,

BLEICEYT RE

KAWL, AR Y, haE Y, sy, Ky Y

(V) OB IS AT ISR AR SR ICT WFge ke v & —
DRIIR R B E R SRR R VST TR APE SRR &

FERHERARIF 2 31T 2 IR B O MEEN L < BE STV
LR, BRORELAZEDOER OFHMN LR
(Emotional Characteristics : EC) #BHNUZRE 57 D iEE D
PEEIZOWTIIZ L A EBE DR, & 2 THA2 I FH
\Z 81T D Positive & Negative O 2 FEFH O JEIF IR (EC)
WIERT 0 L, B84 (E¥26m%) - etk 74 (F
1) 25.6 %) (X L TITW, Ml Eh 2 iMps RS+ (MEG)

NAFICT I N—T R 7 e =7 b
ZEHT N AL T2 A ZE 55
DTIERFLTHEA T 1 VS 2T BT

IR VBEE LTz, FRATI, BYEE LMD EFRE %
(pS0m, Nlm), T-test |\Z X VMRE Lic, ZDOFER, Lotk
EEMEL Y B HEREICRE SR PS0m i BFERSND 2
L ZMEE L7 (GWEIT Y, Latencyfemale>Latencymale,
p=0.0003), AHFFEIZ &0, T P BRAR I O bR B
DIFFITRNBEREIZIBNT, FFD EC ~DERIZED
HEBETTNBZ EEZRE LT,

(54) BEDRHHDFHRVIEICTZREBENE X DHEEDRE

JNEFREORER D, I Y,
OESLREHERY 7 —0F%FT  RHEMEEITZEH

FHROZBERLLTHEOBS - U XL - FRMON
TWBD, ZHUD DR A BT BEEDRN A 5 = R A
RTINS G- 2 DB SOV TIEIARHZR SN EZ W, 4
[F3R 2 1, 10 ELLE O FREREERAE & Rl 70 5 2B 2
TRVERAZYWREL LT, EyF UXA - - &

320

HILgER Y, Sl ERRE Y, CwEEY, O

VENLRFERE b R
VENLREFER L VX —IRbE M RSED

Bl D 4 I OF ORFIZ I 1T 2 NP AL AR 12352
BRI G- 2 5 B E MRET L7, Oddball 5 E FIVWCZ N
FNDOFRBICBIT D I A~ v FRIE (MMF) % 74ch dual
head ! MEG Z AW CHIE L7z & 25, HREBROA M
WD b TENENORICKT 5 MMF B — 27 O



IEEAYERTEZRY, ENER TSR OE A
Rohi, F£7z, BTEREBE CIXEYEDO MMF 2412
FEERTRE REMA RSN, KRB TIica

(65) 7 L—XDELDRBHICHET B

(" AR R BT

AW TIE, 7L — RO DV TR DO E R
BhHZ, TOERIESNT, WMEEEZRHT DEO
fMIGE Z MEG 12 L0 FHAI L7, B, EART L
— Xk, BT TCEREINDIAR 7 V—ARELC 71 —X
MEIDHIWTTZFET, BB L—XI2ix (1) F—7
L—X, (2) B (WE—20, (3) HFHFHEb @D
R—F)D 3 A ER LT, TORER, BERFERLEN
BHLREDSF ¥ 210D MEG E512oWT, FHEH

EROIEMDRE 2ERA R S, HREER)S 8B 73T
DRI C B 2 52 TV 2 LR Ens-,

FRBEBIOWE —LLD2 14 T DR

THUD, & BT, RK %'
BASESEORARE DRCRIBHENY:  SE TR

AL 7388 Bontk 120ms AUTis, HFEE LD b
FICRKEWRESE SN, ZOFBOE SO E
i, BB L—X0X A I BT EThoT, HR
FHOVYREIEA R, EREOT7 L —=XDZTNZhiCoD
WT(1)59%, (2)54%, (3)90%TH Y, Bz kic k- T
TL—RAQENERHR L TN EBONE, T,
I AR LN E R E B 2R o b D B X b
Do

(56) N—R+RZEZZA-EZDFINDT UREBHETNITHED N1m DEHER

A E D, s #1

B, fRA

(") BB R R R A E R D RO S TR e

Fex 137 VAR ORFBEFOREMRIZ T T ED
RELEETDHLEZ, FEOMIESOA) A—ETI1 &
D E(duration) 2E7eD SHFEOFIZXT 5, LELFER
& BURER G 2 AT o 7o DBREBR I — 5 LB B & IV Iz,
DELEER 1 Tl SOA % 500ms & L, S O EORE X
HTDTVROE DT S22 H+2 D 5 BEREFEAL CH)
Wr L7z, OFRIEER 2 Tl SOAS00ms DIEHEREL 5-6 51
1 [BlOEIE THIK 2RER % 400ms & U 7= @ bifiig 2 &

RL, TYROTNORKE % 5 BEREGHNCHIBr Lz, M
WEARGHANT PR 2 L RERD X A7 i LTz, #EUE
FIC R LT, TR E2 50ms OFEZ N1m &R
DR ERY, DHERTOT VRO L VT EHREK
Lot BBFICH LTI, Nim RIS O MG E
T UROTNOEE 2 5 0EFE L bICEFOR S
WXL DENTFRD b oTz,

(57) BMEREICHONHHERKIIBHR

=R ILIRBIG 213, WUIME B2 SMIHES L B L T,
TESRAGICHINE L, 22T OHIER 2 iR KIZT D il e
SREPFET 2BRTH D, AR, BEREICRT
D MEFRILBBROAEDOF MRS 2720, HEHE T

HRBER, IR

Tat

, BA % CGRREERT)

HDH AM LY (RS 40Hz, #5E 1% 1kHz)
DHETRME S (N/S) DIFEVMT X % 40Hz B 55 Ihlss S
MEFIGZE (ASSR) ZEHHI L7z, ZOR5E, ASSR Dl
ot AR FERIE, T X TOHBRE T N/S=0 (AM

321



APRERFFEETARE . 55 29 & (Dec,2008)

EIEOH) BRI, DT S RARIC XL D
FHZRLT-, ZOREIL, ASSR DI EMEE A

ENFETAHI L2 RBLTEY, b FOBEEEICE

T o MERILBHR LT,

(58) RIEHEEERICHE T HEBFRBEKEZLSTITONT

KUGFHH D, MBGRGED, Kilied D, @l >, on ak?, B
(" FHR RS ALK BT P ST AT B A ENLIRBEAS P65 e

HRIEE 1T 5 2 &I & 0 EB MRS, TEBhRYS,
TEENAE B — - =« 24y (MEF 1+ 11 - 1) 2> 54
RS D M OEE MR AT 2 N TE
%, BEEL O MEF T (T K 2 iBiE 2R L, B AER
IZDOWTHEL DB ThiIL Wb, —J7, MEFII 35
FOMNZOWTOREITD 72 <, WEOERSLERFEE
FUZOWTIEH LN TROVORBURTH D, AIF5ED H
HV, ARFREREBIRFIZ R S D MEF 1T OB % 2 et

THZETHD, MHBIIEFIMETHTHD, MBEFE
HILZ 1 Neuromag306 % FVY, 3 FlEH D/~ F5 B EEh IRy G
WorfaME, WAM COREME, WEEHES /NS W
ARER) 1231 DRGSR 2 5 UTe, REEPRIES)X
5 BN 1 [EIFREE OSHEE T HIINIATY, BB BEE MR
S & 50 MDA EINE SRR U7z, & DGR, mrEhé
PHAY N &V URFR R IESIFIZ 351 C MEF 11 135 b KX
TRIRIE 2R3 2 LAV LT,

(59) —a—AA A=V PF#EE (Za—RAA4MYI74IT4URX)

EAREY D, {ARFIAY, BRI D,

Za—nA A=V 77Ty b7 +—2L (NIMG-PF)
ZES T, BRSO R OmE L H 4 DER
IZE 0, MRIEmREEE L Z— (NIIC) DT T, MMA A
— VI T A ma—a A T F~w T 7 A (N]) -
7Ty N7 4 —AD HI9 FEARE BIE L TR AT
STEY, REOWHIEMSTZOIZNE LRI Lz,
BEIZ IMRI BT D =a—a A A=Y 7D NI YA
R AMED FICIEIET D 2 & 6, 24 NIMG-PF T, NIJC

EAERD, H)l—HFD, AHZH?
(VYNIMG-PF ZE5%  YRIKEN BSI NIIC)

@D NI A7 L THD XooNIps #FIH LT, MEG
EEDE{Ba—n A A=V T L ORI TEE
WoH, ZOFEOHL LT, Ta— Y TIOVER, MEED
Tip < EEARR AT — X O LG R, FoR -
MBABR 22 TR - B0 - Y — )L 7p EOFiE 2 IUE
UM 72 NI 2184895, Fotfo NI ickd 58—
ZNHA & UTHREBEERIZY V7 T2 TFETH
Zals

(60) HiRMERDIERIAMRTEELICHF S UM N BR 4 fBEDEHMRET

FMBESFRATIC & > THEAE ) SRR EAL O FEHFRAMEIC AL
5 BRI 72 J1 AR BRI O R B 24T o 72, SR
EIZBWTIE, MARISEC TR Z Y —r FICEREN

322

FibogY, R, A% B, REERY
(VB HESS KRBT

SN e SR ey
VR FERFERE BRI AI R 2R e R

TCIETTD T3 — Y VRS TN LT D & 97—
FPED AT > 7 R BEF 2 BRFE L Lz, #BRE
1%, AR TOMNT & o> THREFICE NI — Y L



MO =5y MUEIC ERE BB SE L L)

fBrR L, ZomRihESI ZjJ—V/Wb??'?E'J I LTH
TR~ LB, BN REIT S0 b b3 N

2RIV DRI A T, %%Ei%i(ti& 100ms £ 5 —
RARPER T B OTEBIE R B S v, — 07 TR T

(61) MEEFISEH o R EER

BhoRRED, EHEKH Y,
(" BATE KRR TAER e

WA, A A—U, MEEEB /R CH AHE
ThY, BHEAON LA THDL Z b, I
UTF—va VIZEAT A Z ERARFTENTWD, Ut
V7 —vardD—DThdbIT7—t7—%, EEICH
LT WERALICEBNE R 2 L, BIRRZ2 S 1 A
—VEIETHIBFIETHDH EEZ LR TS, L L
RIZHAMRZRTER A A — VR EIR IS L > THEIN T
W2 DM HNTIEZR WV, BB A A —T % L0 BRICAT

(RN
D STATBOE N PE R

HIFTRERGAIIE, Tk 5 b REIRE L IF(E L
mpolz, o THFRIEIZIWTIE, PHIARFTREZR
TATVEANT K o TRPEES RIS AL ER %2 R 2 Bl E) ©
X, Z OMBLRFE BRI 22 NEE A RIZEE B o T
WahHEEBZ LT,

BENERA A —DBEIC5RHEE
AIRERER Y, I D, dIERE D, mE A

WFIERT P KIRERIKE)

HIF LB A WV TR ENRE 3R 2 D &
STeE LV, RBFETIE, BEE 11 4108 L CER) A
A — Ul & EBNRT & N LSS A 2 — P EAT 5 RO
MR RN A U, BB IR D RMS fif
B L v, B 20 LIEB A A — %17 o 7o
D REBEFIGE DTEBTRE N BN Z Loz, BLEX
O, BRI SPPRER A A — VAR LTV D AR
PERRR S T,

(62) #EEMI MRI ZRAW-E FORTELREDRZFZICEHT SR

T EE 1)

E R~ OB K OWRTEZ %t 2 M RERF 7813 MEG,
fMRI, PET %% I\ C RIS « TR X OFALE E %
DPTONTNDA, MEHORM, HW, EEEvo7
ERMHERB I OV TIXEE I S Tnany, %
5 VXA S OWATEFINAEE [ 45 K OMETE RIS & 4 5 F
L, IMRI % TR & BRI 3 5 & & D KIS
FAFHIL, Zh b oHHEAL O FRE & FHE OB
DNTOMF AT 572, FRRIIR T R TIIRY O

=4y —sFn 2)
(V) R TR TR

SHLRE?),
D FHAE T

WTORFRED, A
D RIS L)

BN E, R BRI R OB EA I & V=, SPM TO
AT DR R, WEFEBRTITTICELRATRE, BT, M,
BRTE FEBR T I RIS B RE, RIS RIS 23380 bz,
Fiz, BRI R ILE L TR Y, EAE,
PISEMRSE DBRTE HF20 bz, ZHICOWTIE, BRIRIK
WEEND 7 L— =N ETHHVOMFEIZL S
BIEBNC L Db D LB B, B EBROBEMEIZ O
TOBLEBHITI,

(63) HLFa1—A TN EHEREGHD KEHICRIFTEE

(" B R R e B AR e R

AWFFE Tl Sternberg Task DI THED MEG 7 — & 10 5

BT,
2 ) | R 7 A

INBPEAR Y, Y, NS Y

3 FUR KR T

FEHRLIE OBTICBIE U CRAT 9k it L,

323



APRERFFEETARE . 55 29 & (Dec,2008)

T DR DORFRHIZ L & BARICI T D ZEHI A 12DV T
TR, FEOREBLITEEOFRAVE O T ~O B0 B
FoTWD, ITHED MRI OHFZEIC L 0 IEETES) (U A
Fa—A 7)) NEMBALHENGEOEARECIEE T
DS CHIEEA R, AT OMIE LIRS EL 2 &
BhoroTETEY, REEDTHHEE LTHEEINT
ETWD, AL L RERORIE % LI EITE LY, &

HIRLIERRE 21T > T D & X ITRHEIICBUN 2 BTBREE O
OWIEBOREAFIEL T2 LIk T, HAaFa—
A VT PEFLIEIRENC 5 2 2 IOV TR D
EEZLND, REBRTIES A (22~29 FD B L) ot
B NERICBIN LTz, EHEEREOGHIC T LF =
—A 7 EAT D LRIEEDS WA L, iEiEE A N
WITAITZAD LI D T EBbhoT,

(64) /NMEEEEEIRBICIYESABICEFRINIFELANDHIERMETONRE
~REERRERANT~

FRIFIG 7V, R & 2D, SERHEZ Y, MRS, FA®E Y,

[%5] FxlTA/NETMS ICE YV EE FABICHERSN
% #9 100ms O VR FENL % R L (Sakihara &, 2003),
ZORBEWOINCT D20, BIEEMKICER L,
[ B AR VERRIE 2 O CRIEET R ORGE TH 5
RITBERRREE 2 RIS L 725 T °C, 7MiM TMS 12 K 508
N OEBH T LT,

[51E] R active I (GRS BREE 10°/s R TOY30%/s
THIZBET 2 MEi{4), control B (BEFLA « Fi-mE) %

fITTEF D, M)A 4ED,
(D RBRR SR BB E S R e R MR e 2 B M RE 2 W B 272

RERT D, s D
D RBERFRFBE R TE R AR S 7)

EoR L, MALT Ugawa 5 (1995) (ZHE U7/Mi¥ TMS 12
L DR EN 2 30 [BUNF P LTz,

[R5 BERS L 10° /s TN30% /s, FRILE L 30° /s D Lhifk
T, active [T B — 7 A H BIZEM L2 (p<0.01),
[B52] /i TMS Tai% S5 BN OEREAS, FiEsh
BEAZRET 2R T THREICERLIZZ b, 20
FITBEIICATERBE G LT D B2 b,

(65) RIBEBLLOE LT & B R EAZHE R B 0D 35 e M IR 5 1R

Vs Y, Hie
() FUINRFRFBE Y AT DG REHFAHFIERT

AMFFETIE, FPREHZEE KR E % O K 2 88 THIE
L, i~y e 7ok 2 L Thifigry hv—2
ZfRET LT\ 5, iK%, Sample and Hold [RIFE A A L
TR 2T 2 2 LIk 0 7 T Ofafuikig 2B &
WRRMIED T —F 7 7 7 e RE WO L, R
M BT 2D MRT T 7 0 —% il U5
DOF AT~ T, TE%E 10ms < DWETIE, 27—

324

WO B, RSRREIY, s
2 JUIN KRB AR5k

FT7 77 FORAVRLONDN, EO%, MEOZER
HNESNTWD, MR T 7 4 —L0ELBTORED
IBEEDORET RN D, £z, AR O L A 68
DT OE L BBE SN, T 2T, AL OZAL
W& L DIRENEN DR NNY — R Lz, 72, KKD
FI &N DRRR D RIS OENE R L2,



(66) £ENBEKRICHITDRMNEBEIL~ T L FAREE LFERBEDO LK~

AREMET D, ERREL D2, fJITET D, WHRZ &2

Y, AR Y

(0 RERKR R PR 7 R SRR - BB RER TR D RIROKER R 2 R FE R AR A R 72

DT REORIRERIFICE T 2 WEBHE1 S, NG
PRI ZH LI THZ LR EME L, EAIXAH
R LIRS R i L, HREN 3 BRI T T
LUV OREONTHEREE LTHRESRL, B

R X7, MEATICIEBE 0 & AU (SAM : Synthetic
aperture magnetometry) & MV 7z, & OFER, FERMEE &
i O CATEATA I - A7 LBATH/NGE & i1 B
WBLRIBISOG & 8860 72, & 7o JERER A | TR 2L |2 /e RiTER

(67) SEY Bhki—

ATEF AN RGBT, F 7o AR (TR A L T
R T RN B oD i[RI B s & e AERZE OO (RIS & 1% R
WEORMIMIG BT, ZORMELY, FEREEE 1]
DEHEEEZRNTANE LR LERAMEL Z 29
0, HEIZ ST AORE AR RE L, EEE
BB TEALHTIAEITCLA A=V LN HHHIEETH
ZEMBNCE R A J 28 D T L3R ST,

AEXRITHOMEE DEET

PRI, T4 7= FTATUD, I X TAh— R,

SCHBEY,
(O TR A R 5 —

HILEE Y, NEFEERRR Y, R D
RHEMEERIEE DR MR

VE R P~y RTT Uy RERNE AT SRR

[BFEROFEITICED S & hMEE & FRZ2 AR
IZHEH T 2,
[Fik] EHRT T 47 20 £ A58, #5924 x
Mt Ao LRSS EE H178-3=75) %
FHE T O RS SO & BE LTz, SRR OK AT U R,
F AN —F — RO Z I35 HE L CRRINCHR 2R L, &
ZAWBIELWE I DARZ LRI EIToE =, $£77,
ay hr—n & LTHEDNLED RO T A SO
HifliZp 2RISR T A btk Lic, 7 — &Ik /v

LRI X Y MEREREE AR L, SPM 128 A E AR
TN AR L7z,

[FER] H£A2T o FROANL—F —2TIH LT, &
%A 200-400ms |7 A5 SMBIRTEARTE 23 B ICHE S
oo ZAUTIIZ EBEOHE TN L XA I 7D [B)
PR 300ms (21F, ZEA4 0> LEATE/NE & A BICHRE &
M, BEEEATICIEBEERNSER v MY — 7 NERELREE
HoTNEZ EARBENT,

(68) =RITMBAFRICED  KINRE TOERIESRAHICET 2T

A Bk, PIEERI CRAUERAR T

KRS E o Th D SQUID REHEHE V7oLl
T

SEHRICEL, SR D DRIKIC & > TH%E S R
OIS @RS EFBIL, E NORE, EH, B

72 E O O BRI ERE 2T b 2 DR AT b T
W5, MBESR (MEG) HANZ BV THEEDE SRR
T D LM R A E DI, AR BRSO A —

FIE# TR

BINCRETE L 25720, Frx RpREDORE & i
MBTONTWD, EELIIATO =20 (HiE, K
5, /INME) ~OBSKANMIC L D SEF &, “RAR =k
TERE R = A LB N 5 39ch SQUID BEHEE & AV
CEHI L7z, 4 SEF Zkf L CHRERE AT L, K&
VMIEZ TR L7z 5 D OR FME A W CTEA%RL L 72 SEF %

325



AEPEARTTERTAE S 55 29 & (Dec,2008)

o, H1k S &%
1To72, BT

2 Yk (SI) (R REIGREN ORI %
, B - R ERARNT & A BIRHEE & AW

(69) NImRIBGZ EICEFENDRENGCEANDHNREZRNVETRELET

I O S D A Rk oy O IRIEIZ I, WIS S
WHREORKES, EEREE Y — LM ERFRR I
BRI 2, RIENRBAODRPGENTNDEEZD
N2, BH OB TIIIMERRNR DT 24> T
HDT, LMK ERET DAL ZRR LT,
KBEZZOFRBRTH D, BERREIZE L T, AT
PR IZHR D IR L D720 e RlE BT 21T 235 E D F

TIHKIE D SEF I
T-OTHRET D,

BT 2 EEAZ SIRDOFHNT SV THEET L

—ZDFEAMIZDONT

WA & CRATERR AT HERELE)

fEE, ZNICHED ZEIEICH W B LD Student L4
To#iPH q DA OWTHIE S SRS b, £z,
YIialb—variikdl, EREHEBDRVIZER
RULIEFEOMRENRREN EBbroTlz, 65T,
P % paired t E (RS 2) DORNTARTLIE % i
T L, ETFARELVEAICE, KRERPENELND
TNyt

(70) MEG FRT 3 ZI2E 1T M HBRLFHOME S EDRFE

A, SRR,
MEG Tidkkx 27 —F 7 77 MTERT L /A4 2R
ki DT ZAF T A B S D o OB SEEES AV S
nNTnsd, L22LZOFEITENEOHROFERTH Y,
ERONHEEE BB L2V E, MEtFaEE2 &8N
WZREC & 220, F 72, FEOAMABIZFER L 720 induced
potential HARKINTLEV, TOMHEEITH Z LN T

oy SRR, AhERE (FRERFERFRL

TEERRZER)

ERWVWEWSERRH D, AIFFETIT wavelet A%
P T I ] — SR B AR IS 6 1 D RERHIRAT IC B W T
evoked potential 72 5 TNZ induced potential DFhH & HiFt
FIREH O FTREMEZ S 2 2 L—3 g U AR B NS ET — 2 fif
BV TR LT,

(71) RRESREEICE T HEEMTILT ) XLRT A =2 DFiEE

Yo REED,

WG FRAS Y, AR, BIEED, B D,
HE OB, gk, s mY, BrEET Y

QLR 17 PN PN o s e 2 it R e N I e 7

D HHER KA —F VAT 4 - QAR

MEG 7 — % %& FW I N OIS 5 A RS X <
ETHEDOTNAY ALATHDHBEEHT LI XA
13, RIEOERBRIEI BN oM RRIPRRIE T, E T RRIF
b BB & W O RIS B 523, FIHNCRRES 5 /%
T A= PHEEFRIC R E B R 52 5 L0 ) R b
D, FZTAHRMZETIE, BEMT AT Y XAD/NT A—

326

Y BEREBARR A RTIERT)

ZORERMEEZY I 2 —Ya k> THRiH L, £
jo, EF—X L LTHRFER MEG 7 — X IZ L DEBH
HEEZITV, Y2l —Ta L DR O ETT
STEOTARRET S, SHIC, BEHNTAVIY XLLY
Ralb—T v R-T=—U I eAhtbeiTiEe b
Kl - R L0 TADE THET 5,



(72) MEG EtINDAILT VT 4 LR DI

FE M, REFL GRRTRYEE Bl R A orses S T8

D MEG 7 —F TR SINDBEL 1 T4 T AT
— X TIIA B MEBIE R HE 2 WEENIE L A
EThb, INEUET LD, BRI NI A TV
SOT—HENREFYTHZ LTSN EZLELTND,
T—HBEOa A NI E MEG 7 — & O R IE 0 L
DHE BHIT, I~ 7 4 VR & LTz MEG
T =20 A RY F T2 a N TiFSE(Okawa et
al., 2005)IZBWVWTIREINTND, AT 4 FE

X, B ONHEGEOb & CRED A R/NE T
DHEMERD 7 ANV ThHD, I~ T 4 FIT,
1960 #AX1Z Kalman (2 & » TIREIN TS, #igE - F
HABCOISAZILCYD, BAECIERk~ 2208 cFfIf =
NTW5, KIFFETIE, ZOHN~r T 4 F Z2ERRT
R L, 7 4 VAR ORBES - VA XV E v a v
DOPERE « JH EOBRBEEFIZ W TRE LT,

(73) F&/ JOEANLZRAL= MEG E5R#EE

e D, RIS, B D, gk, s B, BET Y

(" B R R BB TR R
VHGERIRFEA— TNV AT 4 v - ARSNRV R 9 BN S

AKBFFED BHEZ, F4 7 7 OERNIC X 515 BIRHEE
1%, RN ZRIEIC K DEFRHEE LV bHESTER & 5
NeBHT 5L ThD, A, Fk/7OEANKICE
J D ERHE ST A —4 & ERIICRIRG 5 kL LT,
P.C.Hansen @ L-U— 7 L% M L7z, BEEFHFE MEG (IZ
*LTL-A—7a#AL, F4 7 70EANIZEIT S
NG A=HERPNEO XY RF Lm0 THET D, S

RN e b o e T
FEFT)

b, MEFEEHEHREZESTEDLZ LTIV ERLE
SN O R 72 ZHERFHH MEG 7 — X I LT, TR 7D
FANEZ AW CTESERHE LA L, AVFIcE SR
B LI Ga a2+ 52 8¢, F8 /7 7OEAIZIE
MEETHPEDS & 2 DR 21T o To D THDOETHET
Do

(74) FHRWERABT—2Z2RWNVE=T7ETT747, RU,
JUTET T4 THRERBIT 4 ILE—DLEER

OERFHFEKRFFE VAT LTV A 2

AFFETIE, TRL—=UF—4, Raw T—F 1 HE1
FIEHE LT WATHINE N2 T & 7T« 77022~
4 NVE—, FLTEFBATHZ AR\ T X7 T ¢
TREMT 4 H—D 3 FEEA R, 2 BEOEROT
— R EMHTT 5 2 LIS KD AR RO AT o7, 1
SHDOERRIE, 6 AOFREIIKL, HFEHOEPHE
ZEKHNMT D Z LI K015 O IR MR R F ARG S
T =4, 2 OHOFERIE, 7T AORBREIIRL, h—

REHEE D, WY, BRE Y
IREIIER T A 7 A o R

— A MEEENEESSOMEFRMER T — X Th
Do FLTC, AT oIHER, KRIEEEFREMERT
—ZZRLTCE, TR —U T — X XD EE Lo
TE % FHNT=T B 7T 4 TIRZ5ER 7 4 v & — W22/ o0 fiR
RROSTRLENTEY, WEFRMERT — 2kt L
T, /T ETT 4 TRER T 4NV E = b3 et s
F—OWET —# AT HIEMRFHERNA T 5 &0
I RERE ST,

327



APRERFFEETARE . 55 29 & (Dec,2008)

(75) Beamformer IZ & 5 B5RIMABE ZF DEHIETRHETE

(VFLFE F R SRR L T 2R e

Beamformer #1%, BEEUE SR O ELIREE DL A Ry
MHNZEEP D e 8 b & L CTHEE © & 2 WfiffEHEEFIET
bD, LinL, WEIZRAERE % - 7o 8 EUE SR A HEE
OB, HEEMRPET DRERH D, £ 2 THII
ETHE, 7—#H5BATHNOEEERER XY MvE:
SRS D 2 & CRHMBEKR D ZBRETDIFELBSREL
Too BEHAENT MAGREOBRIE RN 21T 5 23, Bk
EFIETITERGERE L TEFREEZET OLENH

RINEE D, AR D, ek D, Sl ",

ALY, WB D, BEETY

VRITHBKRFEA—T VAT ¢ v OB

VR R E LA VBT A BT

%o FOTDOHARTIEL, HIREFIETHD L2 /LA
IMEEZRV, YR ab—a o F—Z A LTS,
I A RN KD BB RRED AL SN R0, 22
T, /A ROEBERBIE L7010, ALEEE LTk
BAESREIT-7- L2 NV AE/MEEZEA LT, 3
a2 b—a T — XA LI R, RO FIEIC R,
LORBERHECE, 70, ERT—FIZHHEAL,
FERAEEHR L0 THRET S,

(76) FEET S OF A —2 OFHIZRE

Elekta-Neuromag f0~ == 7 )\VIIZEmA 77 o4
A—Z D EMIEHRE A & O XS IER I D DA OfH
HRFLR N H 2 DAL THMIAHTH S, 22 TEED
CEDE D RTNAY) RATERM S T D A =2 DN

e B, OO IK, BRMESEIR, fERset,
R R PR B et iR BT LRl PR A A R )

SFSEY

W B EREGRRKDER S 4L TV D DT DNV TRITEER
%4772~ 7= & Z A, Elekta-Neuromag #E0D 2789 2 45
RO AR T D 2 LR ATREL 725 2D T, 2D/
AV /N A

(77) ERABFZ2FD3ARAANIILTREBLET 7> FLORE

BB, A B, BOAREAY, WY, ARAR Y, mREEE Y, EABR Y, g Y

MEG 38 D VERE & F1l LR35 7o 1213, ARG
LIRDHNE Sarvas DETNERET 7 7 N ARKLETH
DEEBEZLND, €K, Sarvas DETLEMRT LD L L
T, EPAREK TR S AL BRI D25 28 O HI B i WA
FOEMARE L2 DORL o TER, Trld,
ZOXA T, BEREHBEOBERDMIC L DIHIBIE
OB ENHDLZEEZH LML TERL, —H,
Hmoniemi & 0 2 %3/ 3 fAFE =2 A L O TEA K30 % JEFR/NT

328

OERTERY: PR R ER)

LicZ AT D77 b, BIEREIOMIEDRAE S
NTEY, FHmIEREL L CRWMERMTHD Z LICHFR L,
TEAXHAZ A RO Smm (2T UEFE T HB51X Sarvas
DETNEEEZ02%T—HTDH L&A LI, ARIZZ
DaANVEREEICEIEL, AT HRYE MEG 258 T
FHAIL CEBIRIE T OME L E— A MEFHEL, Th
HOREEDSH 2T > T2 TN THRET D,



(78) DHEEREAT—2—h o DIESRHETE

OERKRFHEKERE VAT LT P A UHF5ER

DB DB O T2 Dl T O iR ATE B & FT 1
b2 2 LROENTND, APFZETITOBAFHANIC
Lo THLNDBESDMNG, 2EM7 4 V2T XY Eift
TR % 3 OTHIZ TR L rI L3 %, (DB EHANS
SRR S N7 DR 2 D TR IR R & HE D

MR B, fEHAE Y, EEE Y, BE Y

DR SLRUERT  SERERFZERT)

1TH9 2 L &REL, ZEM7 4 /L4 13 minimum-norm filter
& spatial matched filter = L C sSLORETA % & O FHA#
B RA L LT, S OITHMELT O 25 2 DIsE T
NVRENZHIFI L, IR O K5 PR O ik 2
1To7=,

(79) N &EHILDID SRS D IR

SATRER D, R, BO&A Y, MBI, HiliEsd, FRERY

(ORILRZER BT B ABHERF TR

BTE, DM OERZZW T 5 HiED—>L LT,
BimEE T THHET (SQUID) ZFIH L= FENER &
NTWD, FRODEGHT OB, MUNEMIZ L D
MR E, ERETOLAFHINAIEE L W o 7o 8%
SOFFERLTND, ABFETIE, FEBHVEE
H L UCLEHRZTT o 72, 2RISR Y, AORIEKRK
Brich b LD VO EE ADZ i L i
L, ZOEWERALNNITHIEEZANE L, TVE

2 (KR ASLRYERT  SSHERFZERT
DRI BEREER A S 2 —)

DOLERITE MIEEARTERD N WD B HH 75 A3 H
HTHY, IHITHEEMTHLH DD, HFICH B
S PWHREETH D ENZ D, LHEKTIZTORE
FEEMERT DT LN TE I, AEORIEICEL Y, QRS iF
PQ [E1f@, RR MIFREIE & B A DOREF I TR
THDHZ NN, i, YLVOMBEOREZED MR
THIENTET,

(80) BAAFT I wvo LYY - [LeigE FLL QBRI

—Z D1

EIREEEtETal—ar—

INBRE—BR D, AU Y, EEIEAY, PR,

Simon Hattersley >, Quentin Pankhurst”

(WEFRTE T PHERUEEAY BE TS YUniversity College London)

A, ARSI ORRS AP, ZfiTfiing
WEEEBIR A RO BTN D, FEHE LI, BRI —V R
N—BENFE LT, Xy KA R CEMERTEE B E
U4 R oM SQUID WHEHDBIZ#IToCT&E e, L
ML, T UHNHEENC XA EBROGIKAETH - 7=,
FTABE T, BRY—/V FL—28TLE L TH)

EL, DO E2FERT 0, 7has - FUHL
NAT Yy BT ¢ — Ry 7 % AW FLL & 872 1248
£ETD, TDO1 TR, BEOBRFFELLEYI 2L —vs
YRRV ZITV, F 02 T, FERRICERIEL
TenA 70 v REIFLL OFERTAM & O RIE S Rz 2
WTHRET D,

329



APRERFFEETARE . 55 29 & (Dec,2008)

81) BAAFT I v LYY - [LeigE FLL QBRI

— 202

FAAEE RO & DR EHR —

INLIRA D, ARZE—ER Y, HIEBIEA Y, PJIIFERI?, Simon Hattersley”, Quentin Pankhurst®

(EFREE T

WA, AERERKERN ORGSO ER, 2Tl 5
WIEEBFE A RO G TWD, FEHELIE, By —/V K
N—DBEPLEEET, Xy R A N CEMEFTRE /2 M E
U4 FL P8 SQUID BEHGEIOMIEZIT-TE7, L
nL, T YHAFENC L B HIROHKIAHETH -T2,
Z I TARE T, BRY— RL— L4 TRELTH

VRURERT BT

® University College London)

EL, MO EFEHT 5720, 7Fhns - FUHL
NAT Y R ¢ — RNy 7 2 W FLL 2 8 72128
FT5, £ 1T, FROBHELLEI2L—v3a
U EAOWEEMERME AT, 202 T, EBICRIEL
feond 70w RTUFLL ORI & g5 R B
WTHRE T D,

(82) NEMMAERBRETARZEEICE TS/ A XFxrv o)

BB, W D, BNEE Y, BIRFEEY, LEoskD

(OEIRTERY: e Hfis A 7E it

ARREEHI T, BRIEBREE) O OMETE DR & /)
FRICENZ 5 2 & 13T — X ORISR IER T OEROFH
BN O EELRERTH D, FAIFBIEHFEF O/
A AR S EHIEEE BT, V7 LAk u
MO LNAEREHEEE % SQUID Y7 4 — K
N 7 A ZERET 4 — RNy 735 2 & TS
UTINEANT) A Rxy ) 7 %2175 R Z I

RENACE = E a P S I T vl )

AATE, REIEE AW CEROERREICRS T 2208 %
MR LIZEZAH, NA A RXEZOREFWIZINT 15dB
BED /) AXX Y ) VIHRRE D Z ERERIN
7o F72, V77 LAY AERBEESBRTETE
> Y[R T O SMEBBR BERESS o9 2 R R O3 N Y B
DI EEMER Uiz, T OB O RIS SRR
DEBFRMEIZL > THET D 2 L3RIz,

(83) 75ch SQUID XEEREREFE R MIGETA O R T L DB

RALERD, EARER, W& mY, BEOD, BBARY,

DS, BRI E 2, ARIIER 2, EREiih Y

(OERTHERY: SelBBHISHERT PHOTERERRY:  BISME

IR A 22 F B REZ W OHE L 2 00 & L - Ar B 78 1%
Wdtllls A7 A EBAFE Uiz, BHFS L7l 27 Mgk
YT LA LT a VICRE RSN H D, SQUID &
T LA IRERE R OKIR SQUID Z i L7z 25 [
7 M VESRIRGHRGE & S L, %9 80mm X 90mm &L
AN T, RFR ISR LTI A & BERR T ) O f
Ga FRICBRIATEE Ch D, BV T LA IIHRE O
HRRICHEAT 2 L) IR MmmEZ A LD,

330

IFEKRFRIT VAT DTV A L 2EER)
MR O~ Y 7 DEIR ORI D T P AR 23 52
SRR AT T 57 2 VAR L, Ok
VIR OHEERE DB % 5\ Y 2D D 01 L
TW5, & VD cool-to-warm Hiffix 7mm TH 5, it
B> AT ZOMEREMARD T, RHFEBRE O FHEH
PRIRHNEIC & b 72 > TREHE T D BB 75 2 FEE0IC CHBLI
Uiz, T 7 AN, IEBEMIT RS D& i
THIENTET,



(84) EFEE TMS RIBEBLLART S X T L

w18,

FREAFERLARIEL (TMS) 1238 TR D HIlEER AT & TERELS
FECTEDLVAT LRI LIz, T70bb, KIKEE
PR " AR & AR ARAE D B KRB 33 ) 2 BLAE etk %
BREL, WNIZFEE S D END SRS 2 e E LAl
BUET DV AT LEME LT, ZTOVAT AL, ZIRT
A% LEEHL MRI HF# B IMOAE & 7HAl 5 €Y

RS, HUEOKRR (A R T SLRSE R EBe i iRk At e

2=V EADZINT — ML REH 2 A VOMEE
HMTHEY 22— EAEHLTNE, ZTRHEDEY 2—
NEAWTELNDMNOEMRER Sz D LIS

T, MOR®ICEE RS MOERSAEZHELL, 0O
JE DFRERAL & FEERAL & L Cfib 5 v A7 5%
FE LT,

(85) &S MRI IZHI(+5 & FEEER RF EREIS® FDTD &4

BHMFIERT D, AR I oD,

BRI Y, KRz D

Q) S rWNE INE A 73 byl S = ity = MDA ] )

IR, 10T %8 % 2 58S MRI OB D im S 1 CH
D, ZORKRIBEEEIT S00MHZ IZET 5, £D XD
7R EE TR, IE G NERD RF ERGS AEHER2E
oA 2R, EgICE LAY —2RN4ET, ikt
WL ZE (SAR) AAPESREE [ 12 Lb~THEK T 2 ArREE A3 FR il
SNTWD, AL TIIARES R HFH (FDTD) 5%
AW lfEiric X v, b NEERO RF BRSO A6 %R

{4 D15 B AR —=° SAR % 3l L 7=, BRI E 3
ﬁ@kﬁ L7=M > TH @@Kﬁéi@%_ﬁb,
500MHz DZEE TIX, MEHROEZ1RL, ZDFFEN
99<, MREFHEDOCRRNEGR &R o7, £z, HR
IS F AL D EFA L7y - THEEAS SAR (XML
7o, JRFT SAR XM B A R LTz,

(86) BRAEMERICHEITI-XKAEAHIEBRORET

SN

ERRRE AT, AR oS L EEIESE D 7202k
B XV BLf Sz a 7 —7 v 7OV Gl 2 538 L
FRILSEDZ EBAEHThHD LRESRTNE, —fi%
\ZHE & 15 2 A 1B R ERA & F VDAY, BUiko
FEFERMMET D LITEER = A PR RS REEL 2
5o, TITINETITARIZETIE, BER= A FEET
TR B ITa T — 7 R IS B 2R R R T & T

L, KABEATHANN BRI AR T 5 2 & Tt
MR AEEEEZRIEL, 27— VBRI EGLND Z &

FHEE D, B Y,

TR, A D
MH B KRS k&4 NEOMAX)

EBHER LT, L L, ARy A BEREREZERY A X
WCRAELT D7 DICIIMA BN RKEL R KREIXERE
ORENREL D Z ERbhoTz, 2 TAEIX
Wf TGS A 155 2 & D FRERM R ARt L, FE
BB & YRR AT RE 22 K & & BRI 6 AR 218 % VR Rk
Lz, &b, Bk Lic=a 7 —7 v 7 cEFMa s ik
FEL, AAMAMKIER OB ML HE Lz THET
%,

, RO

331



AEPPER SRR AR SR 5 29 & (Dec,2008)

(87) BEHICEHLSMIAR/NNZ—= VT (2H 1+ 5 REMMLHESIER

B AR M 5 K OV MR AR 12 38 1 D SCREMERY
RIF R DPHAEF OREETE AT 5 2 D52 T~
T RS T ATB LWL T 2T OBIEERAZEM % H
VY, HIERE X BRER ) O EERE N E IS
WAL O BRIC G- 2 D A B LTz, B3 T T

(88) HfHEl/EIKHELSF (2,20kHz) D&

AR, AR, EHiLw, P

EYIERN, BT, AT (THRZF L)

DFRZRED V) TV & A LEER IS L ODEFFH 2 HV
fBhREFHAI 21T o 7o, X BIZ, MfaRER Y 35 £ OYlAe
Sh= b U w7 ZIHEHT D BRI 2B bV 7 12 8 D
AEREESR IR BB KIC DWW C b iRf & D 72, BB D
RN OB D=,

7 i

5, FEINZS T, FTERE

(0 () SRERAHATIFIERT  BREE T 2R 2 (M) B h BT BREERL A ZE T
DEHIERT AHHEE T Y ) I BGRE I 5 =TT

A N=F R EITH B2 FRJEE (2 T 20kHz)
DBEHEFUCE LT, ZOREMDILEN M A ES5 72
W, FICERFMICER LAliZ 2oz, w7 R
7 A —~ Il L5178Y TK+/-3.7.2¢c Ml & &1k, RBER
WREERE, KTEREE, PMERTIREE (R & U ANVKR VATV
WUER) D 3 FEICO T CER A F Ty, ZEIRAS B &
KTz, WRUERIIIBIERDOREENT A A o F 2 X—H
— &V A NV EMAG DY RREE A RUEL, B

352 35 LUV 20kHz - WA IREE KA 800uT DRGSR & WRT&E
LT, ZORER, xHREE & AR BRBERE OMICITAE /228
IRERBEDOZEIIRBO b oz, 72, ap=—0
BRI OWT LI CTERITIBO b olz, LR
ST, ABFJETHRE LToRERIREE O STk, e
We51E MLA Chati S h 8 x D8RR (RZERER,
Qe L~V OER) FHREA RV LR LN E
ol

(89) WRFRHBERICL HEEMNREDRE

T

We demonstrated a technique in which the magnetic pulse
stimulation of the, rat spinal nerves to cause a spinal reflex is
measured after moxibustion. Magnetic stimulation was
produced by a figure eight coil over the L4-L5 vertebrae that
had a maximum magnetic strength of 2.2 Tesla were recorded
from the gastrocnemius and tibialis anterior muscles EMGs.
The maximum temperature produced by the indirect
application of moxibustion was 65+2°C on the skin, and 45
+ 5°C in the subcutaneous layer. Moxibustion was
administered indirectly on the dorsal epidermis at L4-L5 on

the supraspinal column. Magnetic stimulation at theL4-L5
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vertebrae generated 3 response waves: M (1.1 msec), H(3.7
msec) and F (1.8 msec) waves. After moxibustion, H-slopes
(Hslps) in both the two muscles were larger than those before
moxibustion. The Hslp ratio of the tibialis anterior muscle
was larger than that of the gastrocnemius muscle. The
increase in Hslp/Mslp on the gastrocnemius muscle after
moxibustion was larger than that of the tibialis anterior
muscle. The facilitating effects of moxibustion on the

H-reflex suggest the elevation of the excitatory state in the

spinal reflex.
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(11) Influence of visual saliency on cortical activities: a functional MRI study in awake macaque Monkeys
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(1) Visual image reconstruction from human cortical activity by combination of

multi-resolution local image decoders

Yoichi Miyawaki, Hajime Uchida, Okito Yamashita, Masa-aki Sato, Yusuke Morito, Hiroki Tanabe,

Norihiro Sadato, Yukiyasu Kamitani NiCT,ATR CNS,NAIST,NIPS

Pattern analysis of fMRI signals can accurately predict the
presented visual features (e.g., orientation). As previous
approach focused on a single dimension of visual features, it
cannot reveal a visual image from the cortical activity evoked
by an arbitrary visual stimulus. Here we show that arbitrary
visual images that a subject is seeing can be reconstructed
from fMRI signals of the early visual cortex by combining
local image decoders that predict local image contrast of
multiple spatial scales. We performed fMRI scans (3 T, 3 mm
x3 mmx3 mm voxel size) while subjects viewed a sequence of
random pattern images consisting of small flickering
checkerboard patches. A set of local image decoders were
trained to predict the mean contrast of local image segments
of multiple resolutions. The trained decoders were then

combined so as to minimize the reconstruction error using the

training data. In separate sessions, we measured fMRI data
evoked by geometric shape images, which were not used to
train the decoders, to test if the combined decoder generalizes
to the novel images. The combined decoder showed accurate
reconstruction performance,

revealing sharp geometric

shapes. The decoders of multiple resolutions were
complementary over eccentricity and outperformed a single
resolution decoder. Our algorithm automatically found
retinotopic voxels relevant for the reconstruction without
conventional mapping experiments. These results suggest that
the validity of combinatorial representation of visual images
in the early visual cortex. Our approach extends previous
decoding technique to deal with high dimensional nature of

human perceptual space based on the representation model.

(2) Sensing hand movement using visual and kinesthetic information

Neuroimaging techniques, in particular functional magnetic
resonance imaging (fMRI), allow us to infer the neuronal
mechanisms underlying human cognitive/perceptual function.
In the basic conventional analysis, brain activity
(hemodynamic response) that occurs in a certain time epoch is
associated with the cognitive/perceptual function assumed to

take place in that time epoch. Further analyses can be
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Nobuhiro Hagura (Kyoto University, JSPS)

performed to validate the results obtained in this basic
analysis. Testing the correlation between the behavioral
measure (ex. perceptual ratings, reaction times) and the
strength of the brain activity can confirm the association
between the detected brain region and that particular function
(correlation analysis). Functional connectivity analysis may

elucidate the inter-regional communication between the



detected region and the other brain regions, which may be
important in achieving that function. In my talk, I will
introduce our recent studies where the above methods are
used to investigate the brain network involved in the
multisensory processing of visual and kinesthetic information
of hand. Firstly, 1 will introduce our study which

demonstrated the role of posterior parietal cortex in aligning

the hand position signaled from visual and kinesthetic
information. Second, I will introduce our study that showed
the participation of the left cerebellum in aligning the velocity
of directionally concordant visual and kinesthetic information
of hand movement, and the occurrence of cerebro-cerebellar

interaction during that process.

(3) An fMRI study using a group comparison: a case study on second language processing

Hyeonjeong JEONG (Japan Society for the Promotion of Science,

Department of Functional Brain Imaging, IDAC, Tohoku University)

In the neuroimaging literature, the age of second language
(L2) acquisition, the level of L2 proficiency, and the amount
of exposure are major determinants of whether and how
cortical representation differs between L1 and L2. Very
limited studies (e.g., Jeong et al., 2007) have attempted to
examine how linguistic similarities and differences between
L1 and L2 affect brain activation during L2 processing,
although second language acquisition literature has
documented their important roles in L2 acquisition. In this
study, we conducted an fMRI study on L1 and L2 sentence
comprehension tasks for two different L1 (i.e., Korean and
Chinese) groups who learned two L2s (i.e., English and
Japanese). We present data from 18 Korean and 12 Chinese
subjects who performed sentence comprehension tasks in

each L1 (Korean or Chinese) and two L2s (English and

Japanese). These two groups showed similar L2 learning
backgrounds, age of L2 acquisition, the amount of L2
exposure, and L2 proficiency levels. Nonetheless, differential
brain activation patterns were observed between the Korean
and Chinese groups. During the English relative to L1
sentence comprehension tasks, the Korean group showed
significantly greater activation in the bilateral posterior
superior temporal gyrus, left inferior frontal gyrus, right
inferior frontal gyrus, and right cerebellum than the Chinese
group. In contrast, during the Japanese relative to L1 sentence
comprehension tasks, the Chinese group showed significantly
greater activation in the anterior portion of superior temporal
gyrus than the Korean group. The results demonstrated that
the location of the L2-L1 processing-induced cortical

activation varies between different L1-L2 pairs.

(4) Hemodynamic responses during learning of lexical-semantic and

syntactic information in a miniature language

Jutta L. Mueller (Max Planck Institute for Human Cognitive and Brain Sciences,

Leipzig, Germany, National Institute for Longevity Sciences)

The present study used the blood-oxygen dependent
(BOLD) fMRI technique to investigate brain correlates of
lexical semantic and syntactic processing and learning in a
second language. In order to capture learning related changes

in the BOLD signal we used a miniature version of Japanese

which participants learnt partly before and partly during fMRI
scanning. During scanning familiar sentences, sentences
containing new words and sentences containing new word
order were

presented in conjunction with pictorial

representations of their meaning. With regard to processing
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sentences with new syntactic or semantic information
compared to familiar sentences we found strikingly
overlapping patterns of brain activation. No region was
exclusively activated for the processing of new syntactic
structures whereas the bilateral caudate nuclei and the left
fusiform gyrus were active only in the lexical-semantic
condition. Activation that was parametrically modulated by

the amount of learning as reflected in individual learning

curves was found only in the lexical-semantic condition.
Specifically, left inferior frontal gyrus, left middle temporal
gyrus and left anterior fusiform/parahippocampal areas were
related to the behavioural learning measure. The results point
to shared mechanisms for the processing of new and difficult
sentences but also to different learning related dynamics in

syntactic and lexical-semantic learning.

(5) Processing of infant-directed speech in parents: Experience,

gender and individual dependency

Yoshi-Taka Matsuda (Lab for Language Development, Brain Science Institute, RIKEN)

Adults are known to use a special style of speech when
they talk to infants. The properties of infant-directed speech
(IDS) include prosodic and lexical modifications. While these
linguistic components are independent and considered to be
lateralized in opposite hemispheres (i.e., prosodic processing
in the right hemisphere and lexical processing in the left),
both are functionally connected in terms of IDS and may
share neural processing during the perception and production
in experience-, genderand/ or individual-dependent manners.
This hypothesis was tested with Japanese parents (n=35, 20
mothers), who have had their first babies within one year, and
non-parents (n=30, 15 males) using fMRI (Varian 4T MRI
system) with an event-related design. IDS effects were
determined by measuring differential activity when the

subjects discriminated auditorily presented IDS stimuli from

adult-directed speech (ADS) stimuli, selectively attending to
either the prosody or lexicon, and foll owed by the mental
rehearsal of the percept. The following four results were
revealed in the random-effects analysis of multiple
comparisons with GLM. (1) Mothers showed significant
activation to both prosodic and lexical IDS in the classical
language areas. (2) Fathers and non-parents did not show
these activation. (3) Mothers had a correlation between brain
activities to IDS and extraversion scores of psychological
index, which reflected individual difference of social
personality trait in IDS processing. (4) These activations and
correlation disappeared when their children developed to
school ages. These results suggest that mothers process IDS in

a use-dependent manner.

(6) Neural substrate of stress coping style as revealed by regression analysis of

self-evaluated spontaneity during acting

B g CRALIANiim = A0 2 BT ik b sEBR S IF 72 43 1)

The way to cope with a stressful situation differs across
individuals and occasions. In this fMRI study, we examined
the top-down process of an adaptive stress coping styles. We
designed the stress coping styles into a two factorial design,

incorporating a direction of demand (Self vs. Other) and a
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direction of view (Prospective vs. Retrospective). We were
particularly interested in the Self Prospective style as an
adaptive coping style. Thirty-two healthy subjects performed
an acting task. Each subject was presented with a picture of a

stressful situation in which an actor comments (presented in a



balloon) to the subject on the situation. With a delay of two
seconds, a possible verbal response to the comment in one of
the four stress coping patterns (i.e., Self Prospective, Self
Retrospective, Other Prospective and Other Retrospective)
was presented, and the subject was required to act the
protagonist of the situation by responding as presented. After
MRI measurement, each subject self-evaluated how naturally
he/she could act (Spontaneity scores) for each response.

Given that the stress coping styles was the spontaneous

response to the situation, we assumed that the top-down
process related to each coping styles was correlated with the
Spontaneity scores during act. A significant negative
correlation between the Spontaneity scores and neural
responses for the Self Prospective conditions was observed in
the right anterior temporal lobe. The results indicated the
advantage of the low response in this region to the stressful

situation for adaptive social behavior.

(7) BCEEFMEICH T2 A RIATEERITFDOKE

HoaoER Y HCBE 5205 L, ZHRICHLTH
CLRFME 2258 IS B34 U, FRCH COFICH 5 HuEL
DAVLPREWVEEITIE, EIOLR EOXRT T 4 T 721E
RAET D EFbITND, KFZETIE, BOFHI T =
T AZEHD D MREEZHONIT HOICLLTDO LS
72 MRl EBR A B 272 o7, HBREICIIECEB LUK
HNPOBEZETRL, TNODOEEFY Z3HiL T\ 5
L X ORIEBN G LTz, TORER, MhEEOFmRFC

SFHEAY (BHEETIRELEERE JST/RISTEX)

T H CEOFHMRTIE, ARIRTEERTE I T

EIEEEMA R b7, £ TH AR TOHET
(X, B OB ETRS BRET S A OO E R & S
LiiEEns A ohiz, £z, LY bRIHIET S
AT RTEEREIOIEENL, B SRl DR R A C 2 &0 0o
FREE LB S Z ARSI, TRHDORELY, H
CUEADRHMENZ B 2 A I RTERRTEF SRS ) TR D1
RERBEN & & DBIROIA(ED R ST,

(8) Probing functional specificity through neuronal interaction in fMRI response

It is very difficult by disentangling an functional MRI
(fMRI) response to separate neuronal circuits contributing to
the fMRI response in an area when a stimulus has more than
two kinds of specific information and those information are
represented into different neuronal circuits each other. Areas
in the visual ventral pathway show common activation to

stimuli belonging to different object categories while some of

B FU5E GREPAEMBLARTIE ] /N1 i RERT JE5T)

them have their preferred categories. To investigate functional
specificity in those areas we in this study used a paired
stimulus paradigm which can induce a refractory suppression
in fMRI. The suppression phenomenon is that the response to
the second stimulus is suppressed if two inputs to an area are
processed in the same way when the stimuli arrive at the site

in short succession.
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(9) Analyzing Functional MRI Time-Course Using a Wavelet-Based Approach (Activelets)

Ildar Khalidov, Dimitri Van De Ville, Jalal Fadili, Michael Unser and Kang Cheng

Over recent years, functional magnetic resonance imaging
(fMRI) has become a key modality in imaging human brain
function. The blood-oxygenation-level-dependent (BOLD)
signal, which originates from an overcompensation in
oxygenated hemoglobine following neuronal activity by the
neurovascular system, can be measured and localized using
fast acquisition of T2* MRI volumes. The analysis of these
large spatio-temporal datasets is difficult due to noise,
measurement artifacts, and the variability of the BOLD
response. The classical approach puts forward a linear model
to explain a voxel's time course. The modeled BOLD
response is the convolution of the haemodynamic response
function (HRF) with the stimulus function, which can be a
train of boxcar functions (block-based paradigm) or Dirac

delta-functions (event-related paradigm). A widely used

(RIKEN Brain Science Institute, Japan EPFL, Switzerland)

model for the HRF is the sum of two gamma-functions.
Finally, voxels are declared as activated based on the results
of statistical hypothesis testing. In this work, we concentrate
on the event-related setting. Our activelet approach relies on
two key ideas. First, a specially-designed wavelet basis allows
concentration of the activity-related signal energy on a small
number of decomposition coefficients. Second, a fast
sparse-solution search algorithm is used to determine the
position and the value of these coefficients. Our approach
does not use any a priori knowledge on the stimulus onset
times; as a consequence, it is robust to the variability of the
BOLD response. Compared to the classical algorithm, the
activelet method has potential in a wider class of neuroscience
applications where the exact stimulus times are not known

and should be estimated directly from the data.

(10) Akaike causality for fMRI studies

KFK Wong, Tohru Ozaki (B} FH kB, JST/RISTEX, #EaHEERFZEAT)

Intrinsic connection between brain regions has been an
important issue in fMRI study. Yet the majority neglects the
direction of connectivity while discussing the influence that
one brain region exerts on another. Directional connectivity
can be obtained only by taking the information along the time
into consideration, is applying statistical time series model.
With aids of multivariate autoregressive model, directional
connectivity can be obtained using causality technique, for
instance, the Akaike causality. Nonetheless the issue of
instantaneous causality comes up in connectivity study of
fMRI. The primary reason is the low sampling rate of fMRI
images. Such sampling rate is perfect for observing HRF but

insufficient to detect a faster response at a voxel over the
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others. Interpreting causality becomes uneasy when number
of regions of interest increases. In this contribution we present
a new approach of explaining instantaneous causality in
multivariate time series by the class of state space model.
Every single time series can be divided into two noise-driven
processes, a common process shared among multivariate time
series and a specific process refining the common process.
Using Akaike causality theory, causality among brain regions
are quantified over the spectral domain. We will illustrate the
method with applications to two sets of fMRI data, and
explore the potential of state space modeling for fMRI data

analysis.



(11) Influence of visual saliency on cortical activities: a functional MRI study

in awake macaque monkeys

Our visual system can rapidly and effortlessly detect a

salient object in a cluttered visual scene. Recent
electrophysiological studies in monkeys suggest that such an
efficient detection of the salient object involves processing in
multiple areas in frontal and parietal cortices, as well as
competitive interaction in retinotopic areas in occipital cortex.
To clarify the whole picture of this distributed network, we
measured the influence of the visual saliency on the activities
in various cortical regions by using functional MRI in the
awake macaque monkeys. We used an array stimulus
containing eight disks; in some arrays one of the disks in the
left or right hemifield was unique in color (left-singleton /

right-singleton), in others all were identical (no-singleton).

Naokazu Goda (ZEBREAFSCAT JETRFR AN HERM)

We presented these different singleton stimuli to the monkeys
during a fixation task in a block design. We found that the
presence of the pop-out, salient singleton in the array
enhanced BOLD responses in V2/V3, V4, MT and LIP. The
enhancement was observed in the hemisphere contralateral to
the location of the singleton. Interestingly, we also found a
strong response enhancement with the contralateral bias on
the posterior bank of the superior temporal sulcus (STS),
which was located anterior to MT and medial to TEO. This
STS region has not been explored by electrohysiological
recordings. Our findings shed new light on the neural system

involved in the detection of the salient object.

(12) Dynamic switching of thalamocortical network in association with

transition between REM and NREM sleep

Takahik Koike, Shigeyuki Kan, Masaya Misaki, & Satoru Miyauchi

In recent years, increased attention has been directed at
investigating spontaneous brain activities; examination of
spontaneous BOLD activity has made clear that several brain
regions form a functionally-connected ~ ‘resting-state network’
during wakefulness without goal-directed tasks. Another
attention has been paid to brain activities during sleep.
Although there seems to be also no explicit goal-directed
tasks during human REM/NREM sleep state, several recent
studies suggest that spontaneous brain activities during sleep
are associated with important brain functions such as memory
consolidation. Therefore, considering functionally-connected
brain network associated with human REM/NREM sleep may
be helpful to investigate sleep-stage-related brain functions.
To investigate characteristics of spontaneous networks linked
to human sleep states, we used fMRI with simultaneous

polysomnographic recording, and examined functional

(CREST brain function imaging team, KARC, NICT)

connectivity between thalamus and other cortical areas, using
a technique with Spearman’s rank-correlation coefficient
between the BOLD signals. We found that a set of regions,
including DLPFC, anterior cingulate and hippocampus,
showed significantly increased connectivity to thalamus
during NREM sleep period (sleep stage 3/4). In contrast,
during REM sleep which is usually linked to vivid dreaming,
we found a thalamocortical network including visual cortices,
hippocampus and primary motor area. In addition, only during
REM sleep, we found a significant functional connectivity
between the thalamus and the posterior cingulate cortex,
precuneus, and inferior temporal gyrus; these regions are
known as a part of ‘default network’ . Our findings show that
thalamocortical network switches in association with
transition of sleep states between NREM and REM, and

suggest that identifying functionally-connected brain network
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using correlation coefficient between BOLD signals is a sleep.

useful tool for exploring brain functions of NREM and REM
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BT,

EETIIED 72 < &b ZRBE OIS 2T SRS
BTV D EEDN TS, — D KIEBE & I
ENDBELERERHT LA N=ALTHY, bH—D
T TUGEBME & MR, v b T R MEFE R & kS
B CIEB I TE RV EEBRIN T 2 A =X 4
ThbH, —EMEILI DICHIRM & WIRMD 27 A
W2 T L, MR —RIEER O o 2 7 KXW IR B E
14 (dichoptic motion) Il % i 5 = & TEIRAVIZHH~
LT ENRTED, 2T, AR TITHRERMI A LK
Y3 & A D B e IR BRGE @ IS & (Occular
Following Responses, OFR) 7%, 1) HHRME—IETIHR, 2)
W ARME—YOEEIR, 3) ZREBIHIC L > TERERED
EOICHERIND DAL LT, T ORE, milRME—kiE
LT ARE — OEEN L & e, REFIE O T O Ry
DENTH D DD OFR ZFHHT 5 2 & BB S iz,

SRS, HERETE, WEE T GRS RERE

WFBIBATT DICo0, REBAPERT L Z ETR
INTWDE, LNLRRL, ZNETOmEEOFER;
%, A CIEALICE 2 b5 BN 722 SE T E ),
BETIIHBREY B L OB X (2 X A RREN L IEES 2
A0 THY, GENDLEEBRS LR E,
KERNHPEOMWE N R > TWD, TIT, %8 - fE
el OB, LR R E RSG5 %
DOFEEEY NT v T ETHFA L UHEL, WH O E
HEHTWD

SDTRE—

Jillll

EAATZER AR TEIINEL )

IR — B BRI 13— D) O BR MR E B R 2800 0
DEFENT, BE TREOME < KU 2N Z &35, OFR
DEEHRROEHEETH DL Z ENRE SN, —7,
TYGEBIRIE, ZOEB S MAME I W Ic b D
59, OFR z &< FRLAE»>Te, TOZ b, KE
BT HEEAEE, ROTR A IREREESZ I D
PR & ERRAY 70 BB LN T ISR D D RIK IS T D Z &R
&, MBI REBSR SN EETH 2 L ARE SR
7o ARFFETIZE HIZ, HERICHR SN o B 7

] & WHRAE SR ORI TE S 40 2 #8510 3 5 %
EHLVEEHEZBIZE L, HIRVE—KEBHR & mRE—

UOEEIHAN & D & 5 ITHA S UIRBREBN S E TS 5
DN, EBRIERND, “o0O—UGEBIROMAILIE
W7 winner-take-all T Cld7e <, HiZe AR TH 5
T ENTREI T,

(36) REOBESICRERTER SN IARFEMRCEORTE ES ERLH

VEIRIEAE, FHRE (NTT = 2 o =4 —3 a B semT)

BaDEEEE PICSROREF OB X 2 5.2 5 L, M
Ry C AL T 3 B S (Manual Following Response:
MFR) 3£ U 5, MFR (%, (SIEHRE OB & 0I5~ %
SN, Hik @%&?%ﬁé@ﬁﬁﬂ&@&gﬂﬁf
—HEL TODDNITHOWTIEH 5 TRV, AFFZETIE
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MFR (28} 2B O & )5 EEFES
H=RBZONTHRET S,

Wi koo REEIEEE T, Fim ko 8 HmunTiuo
H~ERED N5 2 5h 5 & MFR A#FRE S, 5

TEEN T 16 DZEAICHE > T MFR 23E U A 5 b 28k LTz,

D PR A



ZORFEREICH L, BlEEson & 22 3% MFR
DECLEZNTCORO LS EESED L, HEMDE
B2 3\ TR R D A TR B IS E A Bl 2 L5 5 1)
(preferred direction: PD) 2L L CTE Y, ZDOF5HE, MFR
DI NZHN DO ERHAEAL DB TS < po>TW
7oo THUE, MFR #4075 1T, BiOEHBNEE S
TWEZ BRI T 5, —FH T, MFR B34 U 5KZTh
BEOLEEE —EIE- T %, BEETO ST MEELS
T MFR #3855 &, MBI =@, O PD O 45321t

L, ZOfER, MFR O 5 b2 L7z, PD OZE(ILHE
FAEEI R L X ThH o7 D, 2o PD £k
VIBEEEE) ST ) DI E S R D FHIEE) NS o DF I~
AOEOLEOFEEZ T TELEL D ETHEIND,
PLEORER S, MFR 24T 2 RIZIB VT, K&
#)72 MFR OEEIESIXREEES DR B L 1T T T
2600, HIRTOREOEE %, WMOLSEFHEL,
AR TOFIEBA~EWS D A N =X ADIFEDR RIS
5,

@7) V—FUIUEHHDEEZ—7 Y FOBHICEYSIERI S HIEEES

B

TR, R

EIRHA 2 BRARME? Joksk!

(' ERKRFEFE - A AETPHE, P HRRPEESL - B2 HE)

U—F 2 ZEBFOER L — 57 v NOBENL, EIEE
DIEFEEHZFER T EBMBNTND, FxldH
WIS DB DL E TR D72, £ TIEFHERE O
EEEE) QM & MG L7z, AR & ERHERE o IR
40cm DATELZ, 3 2D LED %K ANIZ 10 cm [HIE CRE
EL, #ERE ORIEO 3 RoCALE & EOG % itfk L7,
PeBRE 1T R 54T % LED (#—4 v k) (Z[n-> T
HSEA P HRL i L, TR TEMRICEZ—47 v b
Wil s Lo Bk &z, £ EBBAATE IC o LED
N Z RIRFCZEA W0 LED 28847 L7284 (e
50%) 1F, HRDZ7ZIFRBEIF LYY =57y Mg
XoErRani, ekomEmy, gy —7y hoi
TV —F U TEEOFRFEVEIE %73 L 7= (onset
U LB IEEEN IR B s /L 5

n, AKERIRFA~DEE (GROSE, Zll~DELE)
OIFHRWS LY IEBE E OB NE LS, HOBLENM

latency > 120ms),

EbHEMTHoTz, BOEEEIX
v b ~OZUHIRERGEZ A U2, Z OEE) K ERER
FHEOAETED I NUEIREREL (= 120ms), F7-kioiER)
BRI & OMBERE -T2, ZOEmE, FlEFok
ﬁiiﬁ%f“z@oko {EIEEB) O IERFRME & BRI R OB

BEARETT D720, ¥—47 v MOBEIBERZICIEG Y ¥
v B =% AW THRBEAD 2R L, ERHERS
NFHLWE —7 y bR T & # OREOIE ETES) 2 fif
Brltz, ZOREE, PBRFEITT 0 KNS A B E)
L= =4y &L EMICHRHE Lz, ZofRIE, E
WS 1L ) —F o JEBBARTR D X — 7y NED
DOIERARZEMNCIEE 2V, ZAMEEEBNC bR
LTV Z & aRET 5, BOEIEED & IREKED O
REDOFIBIT, B 28 2k ARERER) & e O CHRE &
NAHRREMZRT LB 2 b,

HIFFEEFHT LW —57

(38) REIRIBLERFr DO RIEEE S FOMEMIEES

R,

EE DGR DR & 72 DB AI & RIS 5
LEDORTHESHO =2 —n VB EZH LT T 5720
\Z, serial probe reproduction(SPR)task @ it D FijgHH
BESMAER D = 2 — 1 U TEE A fi#MT L7=, T @ SPR task

= kER R - &

FHAIIERT - ATENFEELSET)

TIE, YL 2 Boig L TR S XITBRIG % i i
L, ZO®%ERESNATIMICESH T2 loRE L
RS D 1 EOKER & 722 2 KEFRG 2 18R L, SOk
R Shie 3 [H ORI (array ) 22 HIEERY & 72 %

383
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BRI A 8RR L, 2 OFERIRIRIC 3T U CIREREB) & 17
DRTER B, ATSES BAMAE 2 & il Lz
6l fHD=a—mrD5L, 7TAHD=2—n BTG
Bram LT, 39O =o—1 2 array B#IRMEEZRL,

ZDHH 27T A= 2 — o U AR AR L= =
—a AEEER LT, INBD=a—u D% (TATEHE
HA B IEAMARES (VLPFC) 2 bRtk S 7z, —J7, 56
D=z —1 ) presaccadic IFENZ~RL7Z, ZDH5H, 9
D=2 —n8 IR FENIZ AT L 72 (target-selective)
18 %, 17 0= 2 —a HERHIE & IRERIER) O J5 1A

DTl 72K AF L7~ (target- & direction-selective ) &) %, 23
fBo=a—m  JXREKEDHO HFMIZKEL L
(direction-selective ) {E@) 27~ L 72, VLPFC 75 1L3 T
DEAT D= a—n AFENFLER I N2, AIEESE
A HMARES (DLPFC) 7> 5 13 direction-selective {&Eh 23 Fidsk &
iz, ZHHOFERIE, VLPFC [THEAIHRY 2 341 T 5 itd
F2IZEA5- L, VLPFC & DLPFC [SHERIFIRE 0 72 I HIALiE
ZIREL, IREKEEZFEITTLMBRICEG LWL 2L
AL TWD,

(39) HILIZHIT B 5EEBEFTIEC 2REFEMHIEE (MFR: Manual Following Response) 0 B 22 il 45 14

PIRE 3L, ZE)INER:, PIEPE T, TR

(OB PEZELATH S HFFERT « MAREIT IR - 27 LFHT)

BaoBEER DI, 228K, RERE L, IEFITHEE
IRECHBEOAE IEEB) (FLRFFEMEBESZ) 234 U5 (Saijo et
al. 2005, Gomi et al. 2006), Z DELEIEENE, HRBE
7o ZIZAELDHEBEOT L EDNST, BEEEZFE
IEEL, BHEAFRICBWTHEREMICEN TV 2B X
BB, ARBFFETIE, b b &R SRR A
FINZEBNTHAELD I EEH LN L, B % EE
L7=9/L 0 B O 33cm Bl BV 7= CRT ICHH Rl 2 2
R L, CRT Lo IC L oFEES) 21T bW 7=, H
HI X, 62° x 50° ¢ Grating pattern (228 % 0.05¢/deg
& 02c/deg) AWV, PANRAA v FEMT L, CRT
DHFNTIROREER B8 S, BIE (800-1,300ms) D%,
BEEH OB AR T DRI LD o7z, YL 600ms
PINIZAA v FZBEL, 800ms LANIZ CRT EICEREN
Te Rk DOBREIZ > CRIFEER 21T o7 & &, HEE L

TVa—RA%&hz{, Mo—=v7d, ZORITICET
2PV ORENE & EFEORE & ORRERRE TVIEE
Va—ADEE%< Uiz, BlEED O IR TIL, MFR i}
M, =7y Ny o (THRRE, 2> he— Vil s
T o 72, MFR #RE T, F AR AA » F 28 L THI 30ms
#1Z Grating Pattern % /c47 &5 6 20MI—EHE T 500ms
ME) 2 L7z, T BT, PARAAL v T 2EELTH
30ms BRICAEL EL LNIHUEE 7 EY v TSR,
ay hu— VT, Vv oBEER T, SR
ik LT, ZORER, $BW T, B
A EMEEB S AR S, T ORI 60ms 7207,
—J7, TISREIC R D IEIEET O BRI 100ms 72 -
7o I DIT, HURFEMEIES) 0O 22 WA R,
b h DR LT,

(40) NEERETORTEBES TR KL=

(RSEATBUAEN - TRETHRIE

IR U osiEE L W AR WEFNT T IcER D, D
R L L EEN T sIC W, Frx Db oISk
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IWAER, RFR7~vr, E—F—ZX ) w7
REWFTERT « D TARA A =TV TR N—T,
Y N — J R E AR AR Y )

IIEETITRVS LRV, 3 ADE hE 25D~
7T EEE A manipulandum O/X—E AT THRY



L7, FHEOEB S W E A —F—OER IR T
Eolz, REIE=4— Lo DcREhd ¥ —7
v " BEE S FMD H BT X M1 FRICER SN
D8 =0y N —Y—% ANDT=HFE D center-out
BEER AT o7, b MEBREIL 1.5 FER, Yk 9
HDHVLIERZ DX 27 2 LIz, g 0dH 5 A,
H—7ry NI B —HE~DOHBNT, O/, 307 1T
2 10 ESSFHEEIO W & I — P — D8RR oM
\CEEE- T2, 30, 60, 90, 120 FAFT TR & DT
10, 20, 30, 40 FEIZ72 572, 4 30 AT OMICHBRE (338
HEMEL Y —V—%F—Fy MWD L9 IZ#IE L

Tolodh, Feth & CHR S TEB O 21 10 BRRE LY K& <
BB LR oT, Zow, HE LEBOMICEN
HDHZLIZRADOWIZE MEBREIXW RN o7, YO
Ik 7-14 BHARIT 92% (9 R L 729 v) & DT
52% GAEMANBEL 729 1) Fo T\, B MI14FRIC
59-91% DT> Tz, TABRERIE, K & HE)
DEEERLZEZ 56, 9 FHIT- 238 (~100
JRAT) TG L EB O RRILT o 72 120 BT OME
TEZ B, ZZ2HNBRITKIEIZED TRER® 5
T EERTRBT D,

(41) KFH - BEMY v 7— FOH AR PR IR DR

DR, BAAHEY, REEZ— GROUERER RS - ERFREIIER - v 27 LAt ART)

ETER D H DR BB E OFNCBbRLD &, 5
DICHEREZ M CRERIREKGER (v r—R) &R
T, Py r— FORBUT FESEEREHEXZ L TVD
TEBRHBNTNAER, EEDSAKEMR X OEEEIR
HGEE) = = — 1 S E D MR EE OFEMIII b i s
TWiRn o7, HxITETARPEIRBERRICENT, bk
2 BAMBAFER) = = — 1 N E DR ERZ, * 2 in
vivo A TOMIENGESkE WGA-HRP @ transneuronal
labeling % FIVNTARNT L7z, EORER, ETh I E
= o—n U~FEDHRKE, ERERELTWZ3 v
FAMETIH AR <, SHMAl_E E s BB IE A RERE (AR (PPRF)
ERRET S 2 T A0 BB, R EE 56

IEEEREEER A (PPMRF) 28 H T2 2 ~F 7 AMED
IR CTHD 2 L, £INLOROBBEN - JH
PESTERIIL DR N /34 &2 B 52N Uz, Flokalr, K
SRR ERGE B R TIT o 7o fifNT 2 | E AR EREB) R IC e X
o, MERKES =2 —nr (LAES =2 —1 )
WG ACEIRERGETN R & RIS LD 2 v 7 AED B
BHEBIOMHIEANIRDH Y, ENENHHO 7 + LV
BRI A= LVHEBEZENT LTSI EEALMNICL
Too ZAVE TACEIREREBN R IZIS T Al N — 2
flcf 9% & O N EEIREGERR T LM Eh T
W o Ty, ARBFSEIC X 0 B B AREREEN R I b it
N—Z MRARTFET 5 Z EDRHA LN 5T,

(42) Ki—EE#IL— T2 & ZRBES) O FEE M4 H1E

M EH, EHER, Bk 15 0EE KRR - SRATEI A0 E)

HEMIIRMN O DA EZTHE LB, TOHN
D RISy Z AR RIREIR %D Z ik » T, KM, &
< A\CHTBEIER B COBHMIL 2 FH L T\, Zhiah
Z, FWEMIZIIKRMENSEONTETE LRIZS7-25
74— 74U — FNREOHFELHMOLNTEY, [REKGE
R TIEE L LTHREOEENHERONTE T, FiD
BRFEIC R0, BRERES) 0 bl R E S SR AR 23 B

B3 5Z EMNRBINTEY, ZR6DOHRO—HAE
BT %,
OREMREEBFEBETHH/—F Y VFHTIEA
FONET A BT 2 Z E RN D Z NI HNT
BY, T L7BERRICITRER — BUR RN IR A3 B 5.
LEBEZBND, WRERBETRE, —EDOFAILIT
IRERIEE 21772 5 X 2 ISV &3IFE L, HKE RS L
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b 2 A, ROz Een 5y 1 — ROBRMAER, #H
IROGEEPIREKEB ORBUCEE THDL Z LR RIN
7

@ B HAEFEOH TIE—E ORI 5D BOE Z R
WIS CTELEEDRERH LD, Z OMRHEE 2 1~
57 OIRERERFREAE & LT Antisaccade #EREZAS L < A
LTV D, ERAOEIZ K > THEI 3 2 SE#) 51
(Antisaccade & Prosaccade) 280 Bz 2 L 512 H %3

FRLTz, ERENZHREORERIC L > TR 22 b s #
Dma—na URPRER LR b 2GRS, RTE O
AERIC R > TREORDEPE T L, LETIE
Antisaccade DFRIZHIRIEERN NI T 5 2 &3 M 5T
WD, T D O TIIMRIEBI O R A b, B
JERZ DIRERIEBNF 75 O —FIFIHR 2/ L TR E 2%
LBNTNDEEZXDBND,

(43) BHIRBCEBDRBIMOFEEZRD NG ER ERHMLGER

(TR - SR -

BEFIRERGE S O BIAA T L BB E O R B HNE & LT
DO GMAZRER) BB A BRD D RTOSATRE (N
W72 BER) ORELEZT 5, AT, HEOBRH
Wl U TR & REBBROSRITSRMEENS v s D BHRIRER
BB OBRAATIC 52 5 EIZOWT, KV EEMICH~ D
TERAME LTV ONDEREIT- T2, EERIREIC
1, &TOFERRICIE LT, BIREKEFE TR A
WHN DRGNS B ILUEA R L%, —ERET
HABUFEL BT 2L VWORE) Ic—LEMx7-b0%
AWz, B (ZZTRIFFL Ry Ry F) BN—iE
B CH & MEANS, TUEEERRE, AL Lk
(=49, 10Hz, —JA#, *£20deg/s)., HIEEZZ DL H I
—IEMEICEI T &, FRUTS U CmEDORT LA Z A
TIIREKIEBI S Z D, T OISO E R 5

(44) HENERS

W OBIRF RGO N DD L XX, Fox OFTENRR
EDORBERERTH D, ITHEOMHRAL - 1TEFRA T F
BRIC K - C, WIRFME &I X 0 ATB) OBR B O X
DEALT DR A T = X AP IEEERSEAR L KX v
ERZH.LE LTH TS, S HIT reinforcement
learning(RL)IZ X 2 AR OIS bk L7z, Lol
COREMMSR E BRI 2R E L72BEFO RL B
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A TEIIRL S,

SRR 2, WS, s
PHEKRF AT 4 VUG HE =Y b)

Z LT, BEMREKER S AT ADEME GRIERS A V)
AR SR L7 R R R T & B, 2 o FEBRGEREE
W, BUES A XEHEa Y T A b &V R
PO RE, BIMEELZ F OB X H LICKETT L TETRT
DIENE VS TZFHATRIEOR B OV TR, 2D
FER, OWHEES A XBKE < 7221220 CHRERES G
MRIREL 2D, OQHEZ L F T X BREL2DITH
WCHIER RS REL 22, QBIMEL ZOBEHL
WZHRAT L CTRAR LERHZIE, B MdEmicERIND
REL D BRIBNKREL 2D Z ERXbhoTz, ZOFERIT
IBPRRERES) & i = R OERE—EB B OERL (VA
T LOFIE) ITHRRAL ORI L > TR E D, HE—
HEEEBROZR (AT DT A V) 1ZHMRER &N
72 ER O ITIC L > TIRED Z EIRET S,

S1TENZ & 1T 5 Dopamine & Serotonin = a1 — 0O > D HEEFEID LLE

ATIE: (BIPEERIRY: 9 AERER)

\ZIZBR A 238 5 (Doya 2002; Daw et. al., 2002), 7= & %
X, HHiZ RL BEEACIE, fTEIZEZ L CEOERKICH
MA1E5, &V BHIEMRIRBICET TE 528, BED
HRTIE, WM TEIOR S ZHIMF > T b/6ND
ARV v, ZORBLRFFITEMEZ S5 720 =
APEVZD, ZOAIX N EHIHOFROPMWMA O LD L
D IRMR A T = AL TRE SN, TN ELRIFLT



WD DPEE A EZHo THR,

EFEOEBWFERE b a2 RE L L IHR R G
DWHZ RV, Er b= MEkO RL B CIEHH L &
MRV EHIH 2 W T IS BEMR L TV 2 AIREME D MR =
Niz, Br b= RZKREIZH D HRE TR, =2
N E B O G &2 B E L TITE 2 BIRT 2EICB 0
T, BEUIRITBORRAEEIND Z EnWEINLL
(Rogers et al. 1999; Mobini et al., 2000 Wogar et.al 1993),
Flz, HBREVPEIN BN E TRT5AICER b=
> AR 23 & D RERRAZ O R B OIS B 3 E o T
(Tanaka et al., 2004), L2 L, [[UEE, [FUCEAET,
RRIvetr h=vma—a o DRk — % ik
TOMENRD D,

Pex L, 52625 W EZEAE LI IREGEBRE T
& % 1DR (one-direction rewarded )saccade task & 7 TH D
YO BEFE KNS = a2 —u v &R ORI
S AR Z ATV, W ORK S — IR E

REWRH LD Z L R LT,

() ZA7BEME : RS v=a—a U 3fish e #—
Ty hOF Ly MRS D BHEE Db DX
BOG L7y, —0, ffE =2 — o 3Tl o%ic
KT D EBEDNoT,

Q) HMEBEEM: : RIS v =a—a 3 AR £< o
WMDAEIFRFCE D8 =Sy hOF Yy NIRRT
DR, M= o —a 3% < OWANTRIRN R b
D, DRVEMIGERA R LD, EHITELLICDH
BIRMEOZZWED 3 50 1 TORLNT,

(3) AN F = R v =a—o 3ps e < EH
DI NS = TRKT DD, M= —m
WEHAI T L 2T 2 ML Eb#E< tonic 7848 k3%
— MR ThH o7z,

PIEXRY, #=a—o bR O ERALE T 23

DoOTNED, RNRIVEEFERDIATI=ALILEDZ

ERTHIENT,

(45) ERBGEENDREENRIHNF]IZBE 4> 5 i Atk AR

BERNEN (FERDATREIIERT « It At 72t )

BIRREZET VA LIEHIRIZ L > T TEDTmICIR%
g ) EWIH ROk, MLrOTEIZEZ 72D
EREIZBE D 2 MO RN EALTE 2 (F] :
Hasegawa et al. J Neurophysiol 1998, 2000) , = ®—J5, %
DHMNTRZE NS0 VD K57, FREDITHE)
EMZATDOBERED LIXULIEREL DR, 20
SRR B U CIEARIAZ S3 % 0, 2 2 AR TIE
FeE OITEY O I &2 358 5 22 Mr3E RA G bl s
BRL, TEORMIRFEEDOITEO AT 2 3557 5 Z2H R
AAEDOHEFRE L AT THIIZHIRE L 72 (Hasegawa et al.

(46) L EEEMIED & RIS OHAE

CIOREEFHIRIR: « EIR A

LR, PR, Yy — RORBBICEET 5 Z &
LATWD A, 4R, LEEMEICIE, ERICEL GF

Neuron 2004), FREEZATH O /L OFTEERE I L OZ D
JEOE S = 2 —m IRE A FLER LR R, RAGD
HAE TREE M OIREKER) O Y 2B 5 & EITIEE)
95 ==—n > (“Look neuron”)DH72 5T, IERARE
DERRE TRIE S M~ D IREEB &2 0 L 2 T ide b
Wb EITIEENT 5 == —n1 > (“Don’t look neuron”) %
FHEA L, ZNOOREEND, AisEIRE I L OE o8
TS, FREDRBE 2T ZMA D Z LMo T
L ENTRBENT,

EWNZDOUT

WKLY, OHEET, SffEf, HEHE—
ZERb « VAT LARIRAEREE)

L, Vv r— ROMICEHEZKRIEST D =2—n VRN fF
ETHZENnmbns Loz, b EEERERI FE
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REAFIEL, RBARROT v - Rk & B pHEx b
DI EBREBEIND L DIZRoTe, LU, 0%
RIFVEERT, THMEICEREBIIFE LRV &
TEHERENREIN, ZOBINERERYO>OHBL, ¥
= RO U TR D A T = X ARAIZH T2
v, ZOMBEORNEELEZBND, bL, LD
SRS & RIS, B2 DMREA R o 7o v AT LDMELE

T 2D TN, TNENOEALDI LK D saccade
generator ~DFEED Lo lZf b tEZExbhb, 22
TANIFETIE, LB & AR S, MO saccade
generator ~D > F T AATOWE I L, E5HIC

SEMIE O ERSERIC 5 2 Mo, ZZEPE AT L O
ORI OWTHENT L, b IR OFSRE O Fiiktt & 5
7,

(47) RIFESNER REHEEIFE DD /M Purkinje ffREH R /N1 &

FH OB (PR T R RD
Pablo M. Blazquez, Stephen M. Highstein

(Washington University School of Medicine, Vestibular Research Lab.)

U AP N OEIR) (~3 W) KT maiEEEh AR SO
(VOR)EFN=E H, /N HE Purkinje AR A & #fEHZ
HiZe & ONCHEMER S 7 Z3HAl LTz, fEdk, #HHEA S
A7 EFRAESELEFEAB & LTEZ LT 5 RS
DAY FNZHT DIEEND, TDDOEMEA AL 71X
3ODEATIIHFATE, ZDI bR bEN>T2HD
I, FEALRLER & AT A U D RIS A Yy ISkt
Lf%kﬁ%%@ﬁ%@f&oto:ngmﬁﬁxﬂ4
7%, FMINCAE U A MEEB R Y v 7ot U TiEsic sk
MeREW D ST, 29 LIEMBEGRA Y » 7O J5 AL
Zxt L, BHEA A 7 I3IERICBURIC R KR A AL S
Hiz, VOR DA — KM 5N A B — R 28

, LAY v 7O BT R EITIC O R 2 I2ED L
=0, ZNODOEMEANSA 71, DWTROFEERICY,

EDORKIMEREIREEZ D212, LLEOFERNG, /)
Jib4 2 Purkinje WIRAHEME R /314 7 1%, VOR R 7 4 —~
ADBEORE FEFEETI—FNL, TOEIZELTT
FREEREFFo TV W LRI Iz, 2, Zh
D OBHER A 7 1%, BEET COBBEBN AR bR A
MRE IS ED Z E PRI, MEGRAY v 7L
OFERLT—RLTWDH LI ThoTo, IHHEGmOmEH
kY, TNOOEMEA A 2 1E, IREREE)CR T 2
WEI—RFLTND I ERRBINT,

(48) ¥ v — FITH S FefEIER I D ¥ Ex

AREOL, SURGRRER, BUESCE, FEERAR, AL R (ERERFERTFEL - EENER - dhit A H)

Morrone & (2005)1%, ¥ > 47— FBRAAERTIZ 50ms &
IRFFH] 78 THEAR S AL72 2 D OB AR D RERINE R e 53 1
BB 2 & aHA Uiz, |xlL, Yo — RO
ORFFENEFHIBNC b EEE 5.2 2 D08 D InEii~Tz,
LR & P (540) (oxtL, FEELEEZ D & RIS
FRIND BEEIZAN- T 24 EORIBOLARE Y 7
— RF&EITH & LI, oy — NRiGEOHx e A4 I
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RDTz, FIEAEFROY > or— RITkt L THILOME
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2725 5512, ERFRRENTEFELFOE 20c0m @
ESIZEWTHE LT, Yy o — RG2S 100ms B
Rl L= I BRI 2 2 -5 A1ciE, B (BT B
e &S T O fife R RIBIF R 222 LTy B A il
FRCHTRLE Fu, B R 22 50 ms 12564 2 IEARSRITHI 75%
7olo, LvL, Byl — RBHLAERTO 100ms LAPITHI
WA A BTG, HWT O BT N-FRE 220,
B2 50ms 1Sk U CHIM S i3~ 2 m &= L7z
(EfESE 45%) , 2O OFRERITY » 7 — NERTORERHIE



FEUIE 0D 30 BRI OO W R NE
LRI, Yo

H M5
BT o E R, MR OFE S

DT B FEI A RERNE RN B G- LT B 2 L AVUR
B,

(49) BEIREAFIZH T 5 HKDBHMEE

FIRE#IT, BCORM, MEOFHDON—RTi o
TWAEBZLNTWA, BHIAEEGHOEETIE, HiK
3R, FIRAEER, BB EEOFRFBORE A L ik
WD DIERN MO TR Y, FEIRAEFEMIINL
OPORRRLARNEIRT 72 & O SRS S A ST
%, SHIAZED Z i 6 O LR SR F R I B 5
I TH D B D, FaIIBIUE, FHEELPLIC

HIERLHERRICEHPS =2 — VIEBAZREL T
Do & <IT, Fox R B S BT D s A
R EER, EHoEOMMEa -2 KA L, BCOOES)
DEEROFEFHICEADD LB TN D, Fixr DFEBRTIX
FHTEIED PFG WD =2 —n U RNFEOEEN D 5158
ERTHN, LD =a2—arO—EIZIEH COEE O

FHE P AEEEE QTR - R - 5 AR

W AR L TWD EZIIIST 2 bOR RN HE
DOEBOEEOHEFHICEADL D LHHISND, FInd
D= a—nrO—EiE, EAEDRTEC NEE/NED
PFG ¥ CRldk SN TWEHI T —=a—a  OHEZRL
oo =, MPICITACE & bICE O KRG L ER S
NTWLEE2LND, 25 LIEHERIE, BCO
RGO LiZ~ y 7ENTWD LHERIT 2, folr, s
X2 FRREHEITFO—2>TH 25 VIPFSLPFGFFIZEB\WTH
COHKLMEDOHROWE G IZEHET D =2 —n EH)
Rk L7, HOEMEOXR], KOHC EMEDOHK
B el I BRI L= M S A T AT\ CERTALE 2 Hls
ICBETD,

(50) 1) XLFIENZE 1+ 5 MiEHE

RO, EHESL CRUERRSERRIANIERT  ATEIRREATIER M 1TEN B 1)

HEE) ) X LOHIEH OB AL HNCT 5 BT,
—EDY XLTRBT DHRE IR E T G
L7z, Zhid, B hOLBEEBRTHO LD U X AR
2o TREEINVRIIRE LD THD, RE
RBORE =307 &L, QFRMRY X A (750,
1000, 1500ms), @ 3 43 2 41 (750/1500ms=1:2 [#Ik) ,
@ZR 3 0 27 (750/1000ms=1:1.33 @) o 4 5
ThHd, £, TNTIIZOWTHRZ VT E L BITT
F—FNED [EHVSEML) &, RIT0HO [FhlLs
] Bd D, FEERNBRY UL E TORIGHRIC
EH L TATEV R 21T o 72, 750ms/1000ms @ 45
fIE U X A5 CORIGIERIL T2 & A5 Lk

B L CIERICHIS, —7, 1500ms CIXSS e 1L AR
Lighotz, [EHVEME TIE, FRLEM) &
2 U CROUGHERI 2S5 LT\ e, £, THAINZ 34y
D2 x TER3 o2+ LrELT, kA
WY ALEHBETE, ZUHOFRREY, OV Lix
Pla L b A B =L 1 LT D% WMJXA%%”
TE D, ORI XLEHERLHIITD, OFS
DRI DA B =V EETY ALTIE, FENDHA
H—r VDR SNEHILTH D THAIN ) X4 054,
AR Y L), BERES THLZ L NRE I
niz,
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(0.5Hz) CHEEIEEN 21T - 7=, EBH, T=%— LDk
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7ewlz, B siEeMERHC SO CREOE=%—FED
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FHBAFRIC BT 2 Ze MR SRR STz, S USRS e
E DRI 72 R S CHRBL S AT 5N R EEBN H R
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PRI DHREEZEAL &0 9 5 6, SMTERE R CRELS s
TE DS foh AR SE B IR R A (A LT D ATREME 27" LT
W5,

(52) —REFEHF (M1)~DREEHIRIE (TMS)IZ L 2 EBFRIRICKHT 2HENRE
BRAYIEELTELET S

R, LEER, fRILFE

CRAESR R PIERT R SRtk aEiR e otset > 2 —)

[B9] 3 FEEHD B2 HIEB) Z 2 7 % B T B PG RE ]
BEIZIRWN T, EEIBRAAETIC M1 1252 btz TMS @
virtual lesion Zh R DE W EHRFIT D,
[#eBrE] 6 ADIER 2247 & ploA
[ ] #REITEFOH 2~5 B2 HNT, 7 U —
DHFRIZT P F AT 5T BBEICEREND 3 FHO
Cue [ZTEVY, ZNEND Cue XIS LT ¥ A & A[HEZR
FRYBGEIZATH, ¥ A7 ONFIL, $F2iE FHE) TF
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(repetitive), &2 45— 45> F 3 HE-F SHEOIETH
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500ms DX A I 7T, £ ML BRI TMS % 1[5 %,
PSR & B R 2 5 5,

(3] TMS B 21T o7 W6 O RS RER I,
simple R T 480ms, repetitive i T 550ms, sequential
PR T 530ms 72072, SUSKFH OFER 1L, 300-400ms T
PO B, simple FRE Tl 10%, repetitive FEH Tl 3%,
sequential FE Tl 9%72 > 72,

[#£%3] repetitive FREEIZIHWVTIE, oo 2 SOFREIC I
~, TMS 2 & 2 FUSKRFR OIER DR/ NE o lz, TD
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sequential 728) & |2, M1 fEIR~D TMS DI AIZxF L
BWHUEEZ AT D RS RZ ST,



(53) IEFFEENRIREEHI M D I AR EHE

(TR R FE BT

FandHrHERERRIIR L CEBZTR Y L Lk
&, EBIHENL - TEOEB R FRENG AR5
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NTWDD0%E, LI TIER KOV EE Gk
(IMRI) % FIW Tl L7z, 17 4 OAF] & 5 N £
BN, LDEYEERTIE, HBREIACOATOT
A TG L FIRFIZ FORNC RR SN DMk % e K& SO
OB Z BT, BRENTRPIALF THD 2 0G0 % f
Wrd 28 A T o 7o GEBVHIBERE) . F7ohehiiie &
LT, BREIIF U HCOFLELZRALN, Bo-F
R ORI R E S E T AT o 72 (B
W) , S P A R O B AT RER D & R D K &
S OB NEL 72 570, SLRHIBGRRE TIEE OXLE X

a2 PAEE N, mkhE—!, e
c BREEEOFIERL 2 HAZHRIRELS PATR  *NICT)

220N PR E DML T OHIBOIX S S X & ik 5 &,
HEEPHIERE O G R EEHWRRE LV b A RIE S S E
MREL LD ZEBDholz, THILERHIERREIC R
WTC, Hpb KREIORKTIEARL, Ao 8k
D BEMR SN IEE ATREREE & RO R E S LA HHR L
TWeZ & &mREEd 5, MR & I CljafE CHiis o
RS EY 2 E 35 &, TR BY 7B i AR I ) S Bl
PRE TR RACIREN T A Z L 3 T, 51T, I
FEIE OTEBN LA PR O TEB WIS R & A7
BERIEOHBEZR L, ZROOMENS A OES)A]
REREPH & b DK & S 0 LRl (375 100 e 0 i 2 ik
WEET 22 ENmoTe, ZORBGEHRIC X - T, ok
X EBEOEBYSENL - ThR 4 2B 7' 1 7T A DRI
B AT REHIPH & LR R O BRI Z R L, 2 OMRpic
LIcE# 7 07T AaRIRT L ENTELEEZLN
D

(54) BIEEBDOHIEIE 1T 5 EREHEERBORE

CRAER RN - BREEFOIIER B AR AP TErkes - 2P 5ERT -

Ter NFIZRRERACE ST, WEE-S7- D EBEL
0T ENHEKD, 20X eiiEEE T 5
TeIZiE, BRI MEIRRE ORI EES VTl bl 70 )
BFREEV L, 2RI X0 39 FEIC S RS TFOMIEE)
DORFEMNZ = ERT D ENMETH D, Tk,
PNOH—= o2 —u UEERECMISRE A A —Y v 77
EDWFZEIT L THUHRESNC B 5 R0/ MM O R
REMEFIDFEMICHRO N TE 2, LALINDOMR
BREIC &> TEL N EEETIE, Fhi~L kb2
TED LI IR 3 L OB RO T i TRk
MRHHANER I N THDEONEIEL DOARHTH-
7o BRECIHAET DNIE= 2 — 0 2L, KIMAE, KN
Hr7p & OEE D O FREMEEEFE S &R S Dk

HHEE, BEmZ
ROEN T BN FEERAR AT TS )

DERREANDBR L TEY, ZhbDERPTASH
THMEE =2 — 1 ~DOH AP TOILTND Z &35
BNTW5S, DF VERNE= 22— 0L, PR
HEIZBIT DR REIE BIREDIE TH DL EERDH T
EMTED, £ THAIE, FMME=2— 2 U3 R
HETIZED L) RIEFZRLTNDO0, ZNbRE
D& BRTRENE - ROEDOA N EZZ T Tl =2 —1
~OMNEITOTODONEHLNCTHZ & T, IR
EINZ BT 2 FHE T O ET LI OB 2 ] & T
HIEEMEORNE LTS, BIFEE T, RESH
DY OGRS B RIEE 21T - 7GR, 1) HEIRE
B OBk~ 72 J il CIEB O 2 % R IR A E T 5
Z &, 2) —EoMRIINER = 2 —a o~ DR A £F
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HANEE ORI > TWA Z EBHAL N E T,
D ORERIE, B ) IR B I3 D
BAEEBMEICEE L TSI L ERRTIHOTH
%D, Ak, BERHENBOTFEEZEANT D Z L CHHMEM

faD AN ARG —zFEL, EEEBHOHEIZRT S
HHH AN OB LA LN T D2 EZFEL T
5O

(55) £k / A ADEETIZH TS EREIEEHDHEHE I RILX—IZE DI &M

HEME, HE (LRRFERER  BETEIER

b b RiREEES) O WIE 2 R E T D RE(LR I
B 2 FHARRIIATIE D2 < 1%, 1 MRE £ ToHKHIHE
VEBNFE OJEBHLEICER L TiThh T& e, 20X
D IR BN BT D FHEOMER TNV MOIRE &
%, b LEB ORI OANIHIN L, EB R
DRI TIRRE 72D, ZDH2D HIHED LT
LN TND, T, EEBFHD 1 ez 53
EEBOSEAIE, FROBERRBSLRLBRICRD Z L
M%<, ZORBICREORFNIITON T I RiroT,

H AR AR TR

Z ZTABE T, Sk SEAEDFMICRT S FEE
EEENCEI LT, £ A XOPBET TRINE =X
— OB A f/ ) &3 2 EBLE AR, T ORERA R
WIFEBRIC L 2 b b ORERIE L iR LTz, ZO/RE, i
TR < 251250 T, WFhOBERE & ~/LR
WHERANIR D Z ENbhotz, T ib bR R
%, o<V & LIREER b EVER) & LT
NR—FMEFEEIZ L - TR AR CTH D 2 & 2 AW
FERITTREL TV D,

(56) C3-CAFMEARA=-1—OVIIREHEHBUMEOFHEOIHHMEORIEICEHETS S

PEIRERTR

FAFES Y, RS

FREHEAN 2, fHAIE

(" BARBL AR TR - ABRSAIRTEIT - RRANA TN RS SRR AT JE R,

LN

FREOREHFHE (CST) ITFHMES =2 —m (1
HEHEEERHY, TARFROVEEE XA TNWDH EE
BN TWDS, Fioxa - EREEICBWC, 5 34 HifE
(C3-C4) IR 2 F5 DR RiE A = = — = > (C3-C4 PN)
MNIFFEL, CST 225 Z 0 C3-C4 PN &4 L CRRiES) =
a2 — 1 AT D MRS B D,

AWFIETIL, ~ W7 F 2B T C3-C4 PN BNEEH
TOHBONDIEELFED L 5 72 P OB EGETIC R G-
LTV eEtd 572912, OC3-C4 PN & 41§ 5 [EHER%
BAFE L, BT CST 2O FBESR = 2 — 1 o~ DE R
HEREWT 27201, FHROTHESH =2 —m o 2B3b5
BEtiowlo C4 & C5 HEH T CST Al 2 FH R
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ARG, R BAIR B - CREST)

B A Gk L 7= %L (C5 lesion, N=2) &, (@C3-C4 PN %41
95 MRS 2 W 2 7291, Towfilo C1 & C2 @
BESC CST 2 I L7231 (C2 lesion, N=2) CHEZ DT
DRI FE & bl U7z,

C5 lesion |3 B4 2 » A LA THEIERF O B R I138)
WrET oK HEIC E Tl L7z, —J7, C2 lesion TIIYIMitk
4 » A > CTHLUIMRITD 40%D/KAEE T L EITE L s
272, BT C5 lesion TIHfE % OFF OIS L 72 EF A3 [E1E
L7=DIZxf L, C2lesion TIZEIENEH LN -T2,

TS OFERIL, CST Gl O FHEOHEMEDEIEIZ,
C3-C4 PN #4195 CST b FfiiE# = = — 1 o~/
PEREABEES LTS Z L AT LT 5,



(57) HIVKEHRN : —REBFICH TS FIEHIEEL S FHENDERIZH D EEIFENT

TEERA R |, WAES Y, KRemE Y, BHEE Y

(EBRAERFIERT « FBANTTEYFE EEMEAT JEI0M, 2 RURRR - SERIERFSERT - SR EIRE S,

IR ETO—RIEENE (M) 1231 5 TH I sk
DB~ ORI I O DL < 1F, AE TOMBET
DoIATRIK VBN~ D EIF 5346 % EVERICHRNT L T %
W E 2o T, AT 2 BHOT B YL T, Ml
O FHE IR L O B O S L —H—TdH
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TTOLENTEENFRD CI-Th2 LU 2N
A D FE RBIRBT 24T > 7=,

BDA TT~/L S N7 BRI (CST) Dl I,
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MR A L, Eauast U CRIITIE 4224.0%504 L
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BV X BICKIET 28R R Sz, RMloK
AR TIE, SR o404 I TRERTIC L 0 8720, C1-C4
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DRI NI,
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WFSEI 72N,

W FEE 2 G & LI iA A — v ZWFgeiE [3IEE
g 2 AHEE)] 252 Rl LTRE<BESNT
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REETH D72, & DMEBALOIFERKREV) L)
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R TH DI 00T, (1) BEEEHNIE CILE
g TBtG) & TREEE) (B B IMIEEh AN XA LIz < v
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TEENCIER L, TBAAA) ISR 2 G B TR L Tz 2
&, EHIZ 3) FHOKHMAEMIET 5 ETHo L bEE
e FEE) & DI T O TN RN &, EREXDL
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ABFFETIE, fMRI Z O CJEWEB O [BIth) & [Ff
ool ([CRADDIMTEEN A b BE L, W FERERIEE), TR
GiEE), FrREEOREZIT 57, R T DA,
N=F Y VIRIRRBEICHIT OBREE S BER END =
EMDH RIS & LTz,

T ARC DL CHEBBRAARH TP, RS
BRI IRTE S Sz, £, EEBHARE OB
SRV OIS (X, W PR GE BN do v C il IR G E)
LV BBEFINES Dol IHIZ, MTHBET TOM
AL ORIE R, MTFEHTHIICLrrbLT, T
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ERFORRTE & & FREICE S 2o 7o, ZORRIE
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BB 1E MRT ZE BN TRl F ORI 90 BEIZ 72 D
E50Z, MPICLDIF L TEIToT, ZOLEEL
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THOREEHCRHE I —FNRNY I DNEF—UDRIZTEE
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B IR RS OB TIEB S ShTnd, DE D,
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REDERE LTUSHEN TSR, ZO/ER#FFITH
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Woo ZOEBSEITE KA A LT L LR SO
72 b D TH DN, W DISEDE NI B NIT
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RBIEITAE W ERH b Role, DFED, Th
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learning performances. These results indicate that by
achieving reward prediction based on the agent's strategy, the

STS plays a crucial role in extending human social

intelligence beyond simple conditioning by incorporating the

agent's interactive characteristics into reward prediction.
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A D OBEERI T v b U — 7 #iE A SRS E R
HTENTED, TH LI KBERT e —TF&ktT 5
LT, Ay NI HRETFLELTOZY THIROMKAH
ZEROMINC BT S ZENTE D EHFFFL TN D
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EWHRHEH DT> THEL, 2 Rea—m v R
IR LT 6, Lt R EDIFHIHET
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(8) The roles and regulatory mechanisms of reactive astrocytes' migration after CNS injury

Spinal cord injury (SCI) is a two-step process involving a
primary mechanical injury followed by an inflammatory
process and appearance of reactive astrocytes. Interdigitation
of astrocytic processes lead to chronic formation of the glial
scar which is believed to hinder axonal regeneration, thus
preventing further satisfying functional recovery.

Here we will present evidences that the biological role of
reactive astrocytes is positive in the sub-acute phase of SCI,
i.e. in the first two weeks when a limited functional recovery
naturally occurs. During this phase astrocytes migrates to
compact the lesion and seclude inflammatory cells. Since we
observed that Signal Transducer and Activator of
Transcription 3 (STAT3) is activated only in reactive
astrocytes surrounding lesion site, we wondered about the

effect of specific deletion of STAT3 in these cells. Use of a

Francois Renault-Mihara (B¥fEFESARK T2 20)

conditional KO mice targeting STAT3 (Nes-Stat3-/-) allowed
observing that Stat3 signaling in astrocytes is required for
compaction of lesion center. In agreement with the hypothesis
that this compaction of the lesion by astrocytes is beneficial,
Nes-Stat3-/- mice, which present few developmental defects,
display a reduced recovery after SCI. Thereafter, we observed
that Nes-STAT3-/- astrocytes presents in vitro a reduced
migration, a phenomenon that seems to drive compaction of
lesion observed in vivo, because BrdU incorporation
experiments have showed that STAT3 signaling does not
modulate astrocyte proliferation. Finally we will present
current results of ongoing research that aims at identifying
downstream targets of STAT3 in the control of astrocyte

migration.

(9) Transcriptional regulatory networks governing neural stem cell maintenance and glial differentiation

Neurons, astrocytes, and oligodendrocytes differentiate
from neural stem cells that reside in the neuroepithelium
during development. We have previously demonstrated that
leukemia inhibitory factor (LIF), a member of the
interleukin-6 family of cytokines, and bone morphogenetic
protein 2 (BMP2), a member of the BMP family of cytokines,
synergistically act on neuroepithelial cells to induce

differentiation of mature astrocytes which express glial
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fibrillary acidic protein (GFAP). In the neuroepithelial cells
stimulated by LIF and BMP2, their respective downstream
transcription factors STAT3 and Smad] form a complex in the
nucleus with a transcriptional co-activator, p300. This
complex is suggested to be important for astrogliogenesis and
lead to transcriptional activation of the gene for GFAP.

Our recent study has demonstrated that LIF induces, via

STAT3 activation, expression of its cooperative partner



cytokine BMP2 and consequent activation of Smadl to
efficiently promote astrogliogenic differentiation of neuroepithelial
cells. The results suggest the presence of a novel
LIF-triggered positive para-regulatory loop that functions as a
signal-booster to enhance astrogliogenic differentiation.

Basic fibroblast growth factor (bFGF) promotes
proliferation of neural precursors while it inhibits their
differentiation. We have recently found that FGF signaling

and Wnt signaling cooperate together, via inactivation of

glycogen synthase kinase 3beta (GSK3beta) and subsequent
induction of cyclin D1 expression, to induce proliferation of
neural precursor cells and to inhibit their astrogliogenesis.
Interestingly, the inactivation of GSK3beta is involved in the
inhibition of neurogenesis from neural precursor cells by
cooperating with a Notch pathway. In conclusion, our findings
suggest that cross-interactions among transcriptional
regulatory mechanisms are important for the cell-fate

determination in the developing brain.

(10) Neuromyelitis optica DERRRIZH TS TV 7R V4ADR%E

[#7E B 1] FA A 2% Neuromyelitis optica (NMO) 1,
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[AFTEER] '3, Mohammad 1. Hossain'?, AftE#HF 12, HEE— 23, /N FE A
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(CHEE KPR LR E R R 2 AL RSP SR A B )
BEE, HKELZA Ny 7 v a r OBRETE
TREEEE, PEH—, EREHEA, HEEE, PR
CRUEB I L A R R B IR A e R A BERE AR Il B °7)

433



APRERFFEETARE . 55 29 & (Dec,2008)

(12) 7ua—=F 4157 v 77U b~ AIBT D/NGIEKALOfENT
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(19) Molecular Mechanism of Muscle Contraction Studied Using the GasEnvironmental Chamber

(7 A FZPHGERBHR T K 2 ARG D 23 F-HOBEE OATIE) RIS IR P SRk 25 O B 58

(mE4])

S (RRER - LB TERME 2 —), B &
o) Hr =gk y—), —@ B2 (T
FHRHER - Bt T=REARERY) , el BSE, Al B,
fBH— AN (RSB THE ) REBIRFIEET) , 8IS &
# () BHESRARAIIEET , L F— X,
A& EORES (BROK), Kk FH, JRHE &Z, 7T dE,
Wi IR, N R, EHmE M (R EERMERT), &
B IER (BINK), 7k TESE, KIFIER (BmESE (1),
S R (BR) A=t 2V 80, BE T (Fn
LK - L), PHERE I, REER (I~ my
AT LR (KR)), Kk ENT, EEEE (-1
A AT aA A=V 7 (BR), K E8 () =
ay), A % () 774 KLv—F—), Tl Kia

(2]

AWFZE2ITTRR 12 £ LY A% — b LIz B FBEMED
gt (8 B @ s fRRe s 1 BMEE”, “E (i 2=
WER D AW RS 7, “OLAR 22T - BAEE D [=
FAEMFERIGAT) FKLTRBY, RETYERICAR
%, AENIFRC, 2 E TOE L OIFEFTED R % 1
Fx, SBROEROFEMEICOWTIRET A720DHEF
HI7Zp3 3 - Fhma i L7,

AR 19 4512 A 25 205 26 HIChiig= >~
7 LAY H =/ NEEHE TR L, EMEEERT
2 728U, SRR 19 4R FE H ABAMSEE 52 B PE S R 1 A
S TEWRE - MERFAICRB T 54 A=Y 0 7Ok
Ak, BRRIRERE A A -V S A m o R L
fEL, 100 ARSI LT, ERER R FIE
R & —  Sp)IES A TEEIRERO AR O R
OB LMESRONE - BEHKAEA A—V 7, 24

¥R (FRRT EFER AT

Bk - BB, Al 5% (AR 30, £ iR GERK -
), FIEEL, ERFEET, RIAS, RS (M
RERTAER ), @FHET FEKR-2), BHE" (O
ReBEFHEERT), H—ih (BR=Z7A4—-7T4), &
MR GUR), EHRER (BKR), IWAZEX (X)),
FEMERE (27— ), s RX),
BB, A (FT7N—2 (), AHEs (Bm
TR T), EBHEE (Y BR), FEEE (B
Fvmtre 2 —), 1EiEE (JFE AF—N), BAfE—
(B35 21), HEFRSE (EOST), A= (BHfifE
i), MREsE (Emampd (BK)), mERmME (AAET
(BR)), kil BENE, SRR OUR), RIREZR, HLEHET
(B3 )

WRONI - BEHAEA A=V 7, 3AEMROINLH -
BEAA A=V 7, AEX MO BEMEEE R O TEIC
DUV, EREIKI S FBET O, G 19 FBOMHEN H
ST, MESR « AR OMITH B FHLOMREAS A —2 v
THEDRENRD T, SHICEHBOB LVEIE 25 4E
HENRBIERIC R L, FRICEBAMME 2 2 & ERRIC OV
BT, BRSOV TE & O BRI LT 22 5
KB IRE ST,

KRBT & PR 2 CRAIRCRH%S 41T & 7o AR 72
BT BEBERIE T, Y0 AW EURHBIE IR B B
L, TERIECIIBENREECh o 7otk 4 e ikl o
A S 2 BARRICHOR L C & 208, Rl - MBa
BT DA A=V TofG b e & bIEMaEEIC
WC b R BFRTIETH D Z EBNEfiE IR,

(1) BEMMERDRE

BRSO BT

444

S (ERERRTE SERFEENEE 2 —)

BRI, 19 HALIC A Y THELWEREZ RT3,



FOEREME & 72 > 7= DIL E. Abbe & K. Zeiss T 5,
IZ Abbe 1%, V2 RIZEAS 2 FEAH) 70 B9 B & B L,
PERED LR EED Z LICEHBR LTz, & 512, I,
B T2 2 B b FZE L, WIEORELE LiIFD 2 &I
DONWTHEB LTz, 77200 NUERTHEEND O
OIS IWCEL ZETRHRENENRD ] LWV OB EREL
7z (Abbe DJFHE) , Abbe DIEHHE L 72T~ T, FL
W RZ RS T BUROBME TH 208, EiL, oM
LR ERT D LML, B OE &1
BMLEEFBEICE > TS, FEROBEMETE, ZDmR
ZHERTHZENRRDODLNDHTHA S, Abbe DJFEL% B
KT D2 LIk o> CBECHMEDRIIRE LD,
k7 = — XIS TE D8 LWEOMITET 5137
Th s,
NICEEMITBHZ L

FHOERNPKENSDEE LT, Zhunfkhid L7z b HIE
L0 T 2EM &2/ NS 2888ICBR 2 2 E R TEIUL, 1§
WD R EPBETELNTL BIFTTHD, LR
ST, KEWVIHIEEOEVLD, HoHWE, FL < HEL
THEDE, WRPEERORN DO %2 EiTE
HAEIERITHENEZLND, & I, MNITH

FLEIEEDIAD B, ZnEEo I A—V T/ TE
v, FZT, P L FE CHMNERE S, ZoR
Lo TER SN N T E2EDONL, EEBORND
DEBAH/LND, bLiL, EETHIEL,
DFEREDIBR

S BAMBE LB T MBI R T MENRS H Z b
PDREVWHORETH o7, HOEDWRENE T DI DU
FICHARTREWZ &8, EHRA L WS SHEEE L,
INEZHMAHZ EIXTERVWESNTE, LrL, 8
18, #hkx RRBB RS, FEINSRRIL LR - T
elnz b, ZOWNE, BEICKERBIIZRSTH
59, NHEMSTZBMEOITRELZIIRER L2V DI
o TETWAS,
ETBEMEE & OB

KT EETEIRRTELTEZD ENRDIEVELE
Tho, KIFTETHOEEN, ETITRVIAENDDT,
JIFEF LWV EROEDOHER LD THLHDH, ZDD
HELEICH S THBERRD Z &0, Fx oHFR OB
DIREYET 52 L1 b, FT1E, ML LIZE LD
WERHZES 2 e NBEZ OND, ZORADIEIH L
WIEEMEE DR HIT TV D THA 9,

(2) SPM ZRW=FBERNNAFETOESRKEA A—DT

EE - ETs () /LU Y—F ko2 — REFAIIIER RERITITIEE)

AEAEM T v — 7 PEMSE (Scanning probe microscopy :
SPM)IE, Jesmigif kst =70 —7 %\ 2 B
ORHTH Y, FEERIICB O TI0ESD 1 A— L (F
J A=) OMREBETE A4 AV THNTH
Do M - FHBOHIBAFE DO SHEIR Y KD &, 1990 4
REY, SPMITEFEEOREL EHBITHERBL T o
Too MR, U 3 (SHREAT Y 7 A (GaN) e & D%
WZEZ U, KEFEFERER (LSI) 2k 2 ER2H
FF Y2 Z (il Z1E MOSFET) 7¢ &, SPM |38 kD
xR EHI BN TTF ) A—F 2 — L OREH S E
SEHEOFHIICH VBN D K S ICmotz, Forid, il
BROBKLEZHHIETOEL (Fx V7)) IZEL, Z
NETHLWESDON TELMNMERO S v U TIRED
TERACICE Y LA T & 72V, BT, SPM % VT MOSFET
DX X VTREZA A=V T TEDLLIIT ol —

T, AT OB T, F o BRI B AT
5 Z D CEEL <, SPM IZ & 2 ARG OB S AHE
ARV TR EALET RN TI RN, 22T,
AETIICADBILEEZMZ DN DBREEZ S0, B
DOHA AR BT D BB ERZ D2 ENTET,
AFBETIE, S =2% SPM BEO )L AERR X v
R H o ABEMEE (SCM), EABYLA 0 EPTEEIEE
(SSRM), K ENMIAMSL (SpoM) Z IR0 EiF, b0
FIEOREAMR L, 8RN S AA A E TOBERFE
A A= T OHEBFEFRNT D,
&k
D). JEE TR, BHEIE, AERE—, P, R
[SPM IZJ517 2 Bl BASE DHL Y A1 & Z 585~ D
HJEBA |, The TRC News No.100, 49-53 (Jul.2007).

445



APRERFFEETARE . 55 29 & (Dec,2008)

(3) SIC DiEFMK &EFRIAD TEM i

— R G TSl R PR e TR AT IER AR A E )

U TR R (SIO)E, TA RV R¥ vy v 7,
BT 72 & OEN B AR X S B
AL ENE R AT D 2 LD, T —=F 3 X G
ZHULIZHFERRFE D HIL T\ D, SiIC T /31 ADH
P TIXFEAMR O @B & KA R & e TH 5,
BUE DR bl B AR CIEEA o KBRS R +53 T
KOBSFMEZ R TETRBLT, VA X 4~6 1 F
EINABEOEMRLIELN TR, BXRMEE, kA
BED SiC Hti 2o X h CRIET 5 7291C1E, R4
FRAZHEHE\Z B 2 b R IR A 7 = X B ORI 3 A ] R
Thb, ZOHMICBWT, B FBE#SNC XD XEOA
A=V TINEERERE RTINS, Z0d
I C I B BRI 1 & L 2T 5 72 SiC iR o
RMHEEREAN & kR A 7 = X LADOBLRIZON TR,

1.6H VI fEE R D7 Z 7 7 A Mt

FEEL A WL 7 AR IS SIC ARIC R &
LTSiCHbL TR INDZ ENH D, 6H-SIC f

e CREG I AERR LIEBCR 77 7 7 A BIZDWT, #E
mik A L EDX OTIC L 0 KA O D T X
DR B LT,

2. I c IR 4H b TP O gRA7 % ELS

SiC fER DRRIZIE ¢ AR EZ WD Z ERL0A,
am=RCmEFERE AN T~A 7 a2 FRIECHRY XA
TRIEZ M DR HIEb RSN TV D, FAHIET
m HEA EIZRR U 7o il B OBz ikt O g 2 [al 47
2y h T A METHBERL, ZOREBBICONTERL
7=

3.Si R Eo~TF oo B X X x VR

Si M E~D 3C-SiC ~T rTEH I v LRI
VAT SIC/Si ST S DR R B 24TV, FER I T L &
FEELR R, KMGEADBMRIZ OV T L7, Si(110) 3
W BT+ AREA RIS 5 SiC (111) fifokEN
EZY, BEROBEPIMHISNDZ L2 ENIL
77

(4) AP-FIM, TEM OREIZ & 558 E A F D+ / tHsAR4T

ety B (EARR THE KD RADImir7esT JEKR - SMITJEPRFEE)

1. #5

EREAM B O EIRE LI, BRI IZIEETONE
TROGNENT D LD EFZ DM, IEHETIE, CO,HEH
B ~OB 0 FL A3 B LIS E S T, FrcHB#HD
PREUGE D T2 DI SR OSBRI EL YA < RD B AL T
%, SREATEIOFESRELORALL, RFEREIIN Uk
e ) ERE M TR > TEBATLILDLEE
Z, TEOEZRLNT T DD ERITR I
INb, —HT, BEXRIBERRENG I TAX—%
BT, it & 72> TRMEMIZE s TR ZEDOTE
RWEEIZFE U TH W5, RN I 1T 2 74T Hi iR
BRI 13T ) A =% —P A ADjx - LW THD, =
DITB IR E T HEE (TEM) DI LF OFENT RIS T o 5 73,
82 ORF DR SAZFFETED =RLT h AT r—
TERA A B (3D AP-FIM) 20T 5 &, flx o

446

T H 4 DAL BRSO SR BT 72 B8 JE D 1 i & IERELC A5 5
TEMTED L, WED LRI THEELENED K
INCFDEFEEEEZ TN Ok FL—RAT 5T L
WTELHOT, HrifimibOMEREMEZ TS 2D
9o TOFOMAGHLETH S,
2. FEBRAF

BBV ORI CIE, R A S /< Th
ENERIER OZEMTE T CTHARERENSE B, o
NI S END &5 RIEFHEMPLEN TN D, =
I LTEBERILSZ Dl arxrs Ty ay K (avn
v R) &2 Fe-0.28 C-0.55 Si-0.75 Mn-0.05 P-0.1 S-0.17
Ti-0.17 V (mass%) 23BH%& S 4172 1), Fig.l 12 0o 7
=7 A MEFORHIMAE A TEM & 3D AP-FIM Cfighr L
TAERTH D, TEM % TiE, V RIFEREMO 7 = 7 A
Mgk A 4R D FPR D VC OFEAYTH FRF AT 238



IR 2 b=, 3D AP-FIM TC, V, BLWTi O4Am
RIMZFHNTHD L TINVCFIZEEITIAAL TS Z &N
BN oT2, Ti 2T 25 E V OO EEN

T—JF, BMENEKT LA, ZOBHDOOE 2N VC R
B3 (V,Ti)CIZE(L LABOESEAZEDOTND 2
ERHEEINT,

(56) TEM &, AESRRHABFEREAVHAS / THYOBER

B W (ERKER T (BR) wAtdibisesT Wk

FREAA B AFAET D)/ HTHi - NAEWIE, RIpkR
DRI R DO = VR A v b & LTERT
7%, MEIOMEBHMEEZ 2 ha—1vT5 kLT, %
DOFRECHT HIfER, K& X, Mk L 2Ed 25 2 L1k
BETHD, ZNETT ) A —LHP A ZOREEMRITIC
WX RIS E B E T BSEE (TEM) SV H R TE 72, L
MU S, MEHRON IR R AL TV D
AT R RO HEIR 2 M R TR T BN H Y,
3mm BDOT 4 A7 OfE—# A Rk L7232 v T
BIEEATO TEM B TIE, MEOREEGE K L 7=k
REGONRVARERDH D, LER->T, MEEED
BE S LR A2 D 23S0 TEM Rkte
R LB T D Z BB L 720, £ ORI EH %
B LHEANE N, — I EERE TS (SEM) X2
F CHBMIREROBEIZH LN, T/ HrHHmo X5
RPN BERICIIAE TH D LB ONTELN, ol

* I HTHIFFEBR FEER)

B AT OE - & 58 L7z FE-SEM 234 < iV
LD LR, 10 HFLL Lo EFROBIE L AR L
7o TET, FRIZ, holf, MIERNEEECHETES L
DRI -0 G4 A B B2 S8 TRIZE ATRE /e
HEE LIRS, SR TOMEEOTFRELH g E D
BN HRRICR > CTETCWD, F£72, SEM Tl v 7 #f
Bt LTHWD Z &R TE D 2 & OB ) ik
RS L, IROERIFABIETE D 2 & ERIEMEN
BT, R ST El s IR A T E T, FEEIC
B FEE LTUEHARETH L EEXObND, KRR

TIL, SEM OFIEMEIZE B Lzt A B Ol &
BilL LT, BRI ST AT SRR R b kL
R Bl ER AR L, Th bR % TEM
BIBFE R L 5 2 & T SEM BB & i
Do

(6) EPMA ZRAUL\=E MEROHUND - MEERITRINT

Rl Y, wn%—2

NED & 2 AL O FFIZ XA B R DO R4 8 ot
PERERETHFELTNDZ L, AL > TEER
BEHROWMBI T BFEELTHD I ERMLN TS, L
ML, RO E D L S ICERL, ko7
WENBE T DOV TIARH RSN L, ESFHED
T ARZ FRF TS, —HE TR MERE S
TWZA, ML~ To BRI T o & 2 DM
RS0 o TR, Zh 6B O—20%, Mokl
W & et L7e i @B e B HERHEIL L TO RV G
Th D, BN TR EIRV KD &, A7
RETE— A% B USRS X2 B LTINS o St R

. AREREE Y (0 () BERARAIIE, Y R, Y KRR

BT &9 % EPMA ZER I N7z 1960 FRUZ, @RS
SRR B~ OIS IZ T CRED TEBA~DOIEAMIX U E -
Too L UHEAHAR (8508 SOME A~ 05 & B Tk
HAE (F 7B IR ~DISHIEHE 727> 72, EPMA
{Z#8 C TEM—EDS X° SEM—EDS 73 HHEL L, kA%~
DA BITONIZRA IS EHEE LighoTz, SIMS R
PIXE IZ X 20T bIThn T DRI —ERICR 5T
WhH, MERE LT, FE-ERBICL-THERDIN
AR DBIZR I MEBE AR R, B — ARRKIC L DRk A A
SINTRREEA I, JoRoHTZEM e e, B
SRR K D R OEHEMRT, REnz

—¥, nH

447



APRERFFEETARE . 55 29 & (Dec,2008)

F oD, Fxld EPMA BTz ~— 212 LT, AMRHERME
EMESBOMDY, R L~ TOEDY 285

2T 2 T2 D DO HTEAN - T EEE BRI DATJE AT C
WD, Qe o e BRI EIG &S U T RS R
% BROFEXBBIZE DX VX7 ER - ESET
FORE X BB ERE L 1D, BIE, 737105
8, 100ppm L ~/L DT —ECHRIBEIC 72 2 TE T
W5,

(7) EFHAMINZEEME LE-BEMEESTEE

Hik B, FE &z, T dE D,

W IR D, N RY, EHW R

ZEHR ()

[1] FEDFE—, /IHRIEFE : EPMA % FIV 7o B A
O EEIE TR, R 141 ZEEH 102 HF%E
2% No.1210(2000.11.7)

[2] H.Soejima et al : Improvement in X-ray Microanalysis
of Trace Metalliferous Elements in Human Tissue and

Cell, IMC16, 50p5, 2006

DA%

BT

(" OR) IR AR BT ZET, A F AR TR

Ff RS0 A (AR HEL R oD T B 22 R 1T @cﬁi’\%%ﬁﬁf#@‘%
WEESITNC LV EEL, D TEWAERSIFIET
MREZATD 2 LRHRD, TEMEEOITIEE] OB
BEIT->TWN5D,

T DLEE TITBMETIC L DB &, HESHTIC
EDAMEHRERE DT D 2 LR TE, WA
RO REMUNWE L LT TR STV S0
REEMMEICID ZERAREL LD, TIUT &Y IR
5 EWFEOBIFETE T T <, RIB ORI A D
WZER EICRECEMRTE DL EZTND

Z DIEE TN G WERS) %%ﬁ:i‘%éﬁ“ (A

THEESNT 2720~ b v 7 Z3H4E V—I il A Ak
(MALDI : Matrix Assisted Laser Desorption/Ionization) 4%
AV, ZOBRLy—F 2N 5 2 & TERMIC
RONTMEIRP NSRS Fa A AL, &HIZEMRE

BEOKFEME L RBEAT — V2 lAfibED 2k
TEMEEL L DA A=V TSRS Lz, £z
BREOGWTEBIZIA A b T v 7 —FRATRERBL DR A A T
WCTWb, A4 Ty TIE, GTEETTIIRFET
TR\ A A ISR L, BB - R L CAER L 2B
SFRNOILDGFEFET D, MS/MS 1E4 2B

B MS" O MRATRETH D, ZHITTRITHRERIIEIC &
DEREEOSFRERE EMAGHDED Z & THREDEW
RS TFOREN KD, SHICAF Y R Ty TE LT
SET W REN A 7> N Z » 78 (Ditital Ton Trap : DIT) %
WCT U HOVIEREARIC K D BRENRIZ A RIS L BIEZ
A A A ATRRIC LTz,

AHEH TN O OEATNEOFEM L, A REEZ A
W= B BT DWW TR T D,

(8) BEMEENHTIC & DERBRIT - IGA

b b &G AL AR AR O BUE I o T AR D 8
LTINS I VEBEEECH D, ERIINY I U
RAEOHE12B IOV I U B/NMEOEES & ko
HEME 4 12 DU THT LW BAIER TR 56 2 BJE L >ORFFE L T
&, Al @ofREOBMERSITERE L Fik, Tk

LEREMBEEAREL, JVE I Uy T NGE
ORI LIz THET 5,

448

WA (MRS A A A = 2 2 —)

1. Setou, M., et al., Science 2000

2. Setou, M. et al. Nature 2002

3. Ikegami, K. et al. Proc Natl Acad SciUS A 2007
4. Yao, I. et al. Cell 2007

5. Fukuda, Y. et al. Neurosci Lett 2006

6. Setou, M. et al. Med Mol Morphol 2006



(9) EVEFEMBEDOH L LER

ML AEW T 2 AR A BB O KIS & H»
%, EMBEBFBEEIIOTORE 2> TW5D, fF7H
¥, BERFEEBREROEMICHETE RV & LilE
—OICLTEY, FRAEBWRZRY, 5 LIz ERrR
WIE, WSEEWHITERIL LI RE, RV EFLETD
BrLWAEBE O (B AE OB AT oM g DK
BrNEZTT74—) T, BEDOVLEIELTWD, L
ML, BAROHTIEREFIHIN 5 FATo TR,
AEHETIE, BE CREST OFsHA CTHZETh OAAHZEE
BHORREMZIERL, ZnDOEMEBRO FMES 2
720,

L. CBRESRFRE —FHIE T T 7 ) NEER

BRI B YBAFUR & BB C AL D SR A S SIS b &

KL (RIS A A A = 2t 2 —)

o7z, DL Q-dot D & 5 RH T ~LIREFT
NEMEES BOTHD, LoL, KBEHEEBHE VS
Kbz EHE SRS HEbMMEEEE A EE L b
%, B - HFNAT Yy REMEOT A 77 LRI
HOFLWIERZFBI LTV,

2A\ZAH7E Live TEM

- BAEE D I K OFF FUEZE O in vitro M BEA TS E 72
TR S T2 B OB OB \2h D, —F, MlESmTFIC
BIFA2HBEOME L, T0 in vivo M, 77205 live
imaging |Z& > 72, live 203, (EROE 3 fiFREEIHOF
DIENPIRNFICH -T2, Z OREE fRRS 53R T % BN
L, JEBIZHA LV m o fFeE CAY OREREICIA 5 ET-81
BBHE~DBELRZE L2,

(10) #AKE7 L2 =) LOBBABEO TR EFIEMRAAZNT

fr WM, km LY

(EMRFE e NBRERIEIE SR 7 — - BT, P EMN RS, (5N AR AL R )

ST P - A 3 A W LR e D TR XS L 2% & ()
KRR O EME - ERDITR, Mk - MIRPNICAATE
T LR DIITIARN 2 TTETH D,

P id, @HFOBEFE (B#HYIA) @ 10 50 1um
R EZR, Zhae Bl 2 &k & T E 7 B
HVTEM (high voltage transmission electron microscope) &
TRV SR X BN A AT S E EDX (energy-
dispersive x-ray microanalysis)IZ LV, AEENOMESRE
THEREWE LT, SHI, @RERLIMEREN LR
(CRNET B L B OBRAMA 5720, 7LVI=y
L (ADIZHOW TR 21T o 72,

FREY) (ddY ~ 7 A) [T Al Zfkn#&E L, WX - £
HHZ B3 2 MR AL N O Al # 554 HVTEM-EDX (Z K
Y M L7z,

ZORE, BRI OEG Sh e AL NBORI LR
HIRE & ATIE O AT HI O KR ME, AN~ 7 v 7 7 — 2,
it oD ST (AL AR A WL BRI 0D K e/ A I B Y GA E AL

TWHZ EEZHLMIZ LT,

FRA#RAKIC DT H HVTEM-EDX 12 X 0 Al % Bk
L7z, Lo LHAREZR Al EREZRET 5 2 &3k
2o MEFERED Al FFE RS HVTEM-EDX O HiBRA L 0
RWATEEENRE Z DD DT, I HITILRINT ORELN &
W T RV ¥ — K55 KL EELS (electron energy-loss
spectroscopy ) ° R R D LR 3 HT 23 I BE 72 E A E IR TE 1
BEPMER & = X — R X #RsrHTaEE STEM-EDX
(HAADF-STEM high-angle annular dark-field scanning
transmission electron microscopy) % F W TEEANICHRET L
Too LN LBTED & Z AR DV TIX AR Al #Ak
FEHR TR,

B USRI DR & A% OMETRREIC DV TG
L7z,

TYUANRR T T T 4y 7 BEMEEIT KD SR E G D
VT NEA LR Rt

449



APRERFFEETARE . 55 29 & (Dec,2008)

(1) T2R)LEKO55T 4 v BEMEE

R T T 7 0%, JOWED b OMAR A TN &
o THEEICAR L THYRICRRE T 2 Hich D, WEE
# Denis Gabor (1971 i/ —~LWYHIZE) 10k - T
1948 “EICHERIICE N, 2 —L v PR L=V =KD
N RV, IRBE B TE D28 LV ERINF & 2o
oo MIEND DR ESBIEERGDETCTE TR
12, BRICEZRST LWIED 3 RcHREL (Ru s
L) BEREND, B8 T T A EL Gabor BMES 72 3ERE
TXY U iEORu R (B&k) L7758 (Ryk—)
DERFETH D,
[BAMBEOHAA] A 77 22FHALT, VT VXA A
TWED 3D Wit % m o fEEE CRRT B, BIEXN G
LD E BRI ) OAEEZFF-ETHRr s T
LEHH< (Off-Axis) Z EIZ LV 1 ¥ DR v 7T A)vE 3D
HfR 2 < 2 LN TEDHFREMEH L O DR B
Do BT PC ITMRAEES AL, (AR LIRIEE 200 bh

BE e (R A=t 2Ty ,30)

5, 2 FOESEBEAREE L, IRIEHAE D D@ O FIH
Wt & M UG A ST, MHEERIOTER AR —
NDOSFFRECRHAA O WA G 5, Blgatg « K4t
L BB BTSSR O 2 FEO BN ER S TR Y,
A CTIEARERA2RBHIOWT, 0.6nm DIEESIRRET
FKEIREEZBIZZ L, %A CIREA LR IOV, EX
EBITRICE BAAHOTNEBERT 5,

L3 4] $4BER - AR OWTIUCIE N T b, MoBEK
BECI TR R RS DBSENEH L T D, Mk
RICBT DEA - FHEFAILL, 10,000fps THEGAES T
XHEDT, FIZIEIL I R_RT =D EOYIEDEED
HE, I 2A0mORIaz g L THIT 5 Z & R”TE
%o EMRIZBIT 20 A AR IR T A
AEETH VR S D L —P =TS (1pW/em®) T
BbD T, ARRLOSLIRIY - RIFRBLEICE T 5,

(12) TORWKRAT ST 412k B Y T T/ ERE BRI

FREICTR (FIEILRS: 2 AT LT e AT b u =27 258

1. iZLwic

WIS DAETE 2 FEEE K < MR D80T, fickinissE
WD ERIEEW £ CIRWHIFA THLE L S Tnd, ¥
KON BN DA & FHT 5 FiEE LT, L—W—
FHEFRTLFER DD, FOPTH LI Y 7
NFUEAFRR ST T 0%, FHIRG S T H
A, & UM ORmAE A i S 37 & b M0 A3 FH
Tx5%, Lol, L—¥—&FRAn5 LT, FHURRIC
ARy JNRE = AN R D ) A RRBIAL, EADRK &
RV RERITEAT A — bV OFHAISS TRE LAME DL
Molz, TIT, BEEKEHAWAZ LIZEsTARY Y
VA REKIBICER S D FEEBERL, Tz
DT LWL THTF 7 A— MVOSRRE TR OENT
Gy % I B B A B L 7=l
2. (iYL T NTFEVE KT ST T 4T & B
N> 7 hTF VR NAERB ST T 10, CCD 72 & Dk

450

FLHEIZBNTHEN O KR L CE ik s e &
DO HTWHETIa 7756 LCREEL, Bo7-H
GBI DEREARE W THEM DAL IZ I T 5 R
ShiEEAETDFETHDL W, BESRIBE LT, %t
LRI 2 HDORE LA DORAREON D, Xt
BB IMCENL LTZ5E1E, BRI X DR DN
MFADZELE L TR BN, MAOEN BN RE D
ZEMTE D PO Sk by~ NI A JE & R R D
ZECHWNEMbRHIIT A 2 EnTE S UL
3. BEEKEHWEARY 7V ) A XRETIE
TR T T LCEBARENTCHRET DL LR
EBRIZBIT DAy JVOFREMNEPBETH, Ay
TIVOBEENENE ZAHIE ) A AP0 B0 D RN
bbb, TIT, FTYHNKRET T NIEBEEE T TH
AL CTEBEOBARBR G T, 56N EEO B4R
BOR—EFEOT —FZ I LT, BEARVEZAHICE



HEBIEETHAEDED LT/ A X 2ROLT kL
BRE Lz Bl = o k& AR LR O AEHINCE A L
Tl Z g, EEE IEBEEOEROZ EThY, &
ER AL L TITICLER ST, /A ANERES T
W5, ZoBO%E, S 16.4nm & o - BERE L D=
DOIEHER DN BT 16 DAL 1.95nm 1272 0, o EIEK
Z 1024 F TR Inm LTI > TV OR b5,
BNTHEANETE TH D0, FRICENEED /) A ABREIC
LEZTH D,
4. OF B3 HE~D IS A
AKFEFZOTHSMEAISHAT LN TE S, #
TEW) OB O 72 DICIIBIRRER 12T T < O
THEFUTDMERD D, OTHORMaFT 22
LT, MERNHOXBERETHZ LB TEL LIk
5, OTHOFHNGTIEE, OTHRF =D& MMIT 5Tk
WEMRTH D3, 1 SFO OS5 HERITE S0,
iz, A7 aEEYO L ICOT AT =T RIS
TENTERVHEMLZ, — 5, AFEOLIICH
IFRREICEM AN EONTVE E, MnE L THLAR
ROTHGHEGDZ ERARETH DL, RFEL Y%
LR OER AR B CTHRNEN %R, 20T
— 2k L CHENF RIS 1T 5 2 & TOT Hoais!
WzEITH LB TE D B
5. BbVIT

N7 TR T T 7 4 2ANCTH TS
A — NV OGRAE TEIEEH AT 5 Hric >V Ol s %
WATe, ANEET D Z & THRFERE TR THHA
TE DIRENTRO TR CEMAMARGHAEE . +5 2 &
MTE D, RFET, Ml CHIVUZRmAIZ LICHN
B ATROT B oA A ERE L LG C & 2 72 i
MARENRIALS, SBETETHEREL TV EFHLTHY
%o, BUE, MNEHEEHE L, BEMEEN T 5 720 D FE,
FLnXy U7 L—a v Rk EOHMNBREED T
W5 EZATHD,
ZE 3R

[1] Morimoto, Y., Matui, T., Fujigaki, M., Kawagishi, N.,

Subnanometer  Displacement = Measurement by

Averaging of Phase-difference in Windowed Digital
Holographic Interferometry, Optical Engineering, SPIE,
(in printing).

[2] Morimoto, Y., Matui, T., Fujigaki, M. and Yamamoto,
Y., Nano- and Pico-Meter Displacement Measurement
by Phase Analysis of Fringe Patterns Obtained by
Optical Method, (Keynote Lecture), Proceedings of
ISEM, (2006).

[3] Morimoto, Y., Matui, T., Fujigaki, M., Kawagishi, K.,
Accurate Displacement Measurement by Windowed
Holograms in Digital Holographic Interferometry, 2005
SEM Annual Conf. and Exposition on Exp. and
Applied Mechanics, #418 (CD-ROM), (2005).

[4] Yamaguchi, I. and Zhang, T., Phase-shifting Digital
Holography, Optical Letter, 22-16, 1268-1270 (1997).

[5] mfash, BAER, BWAZFE, KRR, #BEn,
NARY 7 DTV HNKRR T T T 4 e T HINE
DEEHHI, BRI, Vol. 3, No. 2, 98-102(2003).

[6] Morimoto, Y., Nomura, T., Fujigaki, M., Yoneyama, S.

and Takahashi, 1., Deformation Measurement by

Phase-shifting Digital Holography, Experimental

Mechanics, 45-1, 65-70, (2005).

gy, BREOTIR, R, RAER, (Y~

NFUENERE T T T 1 & TS AR

REETA,  H AR SRR ) S SR SCEE 2005 R EARIR

A, 108-112(2005).

(8] BRIELILIR, BHHAT, I, BAER, ARA,
bmE—, BEEBS A WAy 7 T H L
BT T 7 4 FUIEIC L 509 BorAiatill, A AR
R M&M2005 MRS 07 7 b o AR R
4R, No. 05-9, 131-132(2005).

(9] HEEICIR, ARIHR, BAER, UM —, TR,
HEX VMY T hTVEARa ST 7 4 FllEE
W RO AR EH] > 2 7 L OB%E, H
37 UG T) « OFHME S R YU LR SR,
143-146(20006).

[7

—

451



APRERFFEETARE . 55 29 & (Dec,2008)

(13) AV I7+—HILEEMERICH 1T BB IR S & BARGE

PR B (A~ A 7 a AT LR (BK) VY —F 2 U = HE)

AT A —HVEMBIIRE S E S E 0B TER
LTWET,

FRIZEES: « W0 50T TR SN D EFEO L —13F —
AERRHOEBAMSEIC BV TR, BRI ERE O ZEHA 235
L ZHEEO YA OBIE K0 2hE B < IEREIZIT S
ZENAEL o CEE L,

FOLIeH, T A —HNVBEAMBIE FICKE
JB S A HAME L THIFE ST 2 ORFIE E OHIK
& ERTAREE D FRAE D HIFI D S O T,

R, ThEC IR OHIK) 2 fif & ko8l & LT RfEes
RV —Y—DER & ZDIERD 12D OIE AT 81
LAET, UKV AW T 1 Ao L—3

—HIBEENOH/OND T r— RN D OEEICHE
B RARY ML, FRRET 22 L aREL 2 £ L
77

T LT, HIRAEDHIF 2 R = it >HiT & L TH%E
SN DIFFLEH LRI 2 BiG 25 U8kt
fil48 (STED) BEMSI T9, = OBEMEE TR S IThEskil
JEEBAMEE DK X E 2 5L OV FREE 5D Z L
AT,

M6 72 < — R OWFFEE DIEkK & R D5 5 IZH
HATE5, I EFNREINE A LT EEE2 BN
LET,

(14) HAMBBED A

Kk AERF D=V 7 A AR AT a A A=V T () Tmy V7 MR —FT 43— Rk R V)

HO #8 B 4y 6 ¥ (FCS @ Fluorescence Correlation
Spectroscopy ) 1%, 7 T OBIEOKRE I OEWE, dOBHE
LT T O T FINREDD L ENSRNTT 5, BH—
SFFHINED O LD TH D, BMEE T CHEARIC L —Y
FEERSED L, BEKYO03um, HIH 1L.5um IEED
TN B AED Z N TE D, T EColi
CIFEFRBEORE IITHY L, ZOREITN 0.1~
LD, 1 BVBEOEED IL HIUE, ZOHIZIET R
7R e % (6.02x102) H D5y T DMFAET 5, BlE LIzWE
Ry 12 EHAEH L, T OWIRE 0.1uM LA FICA R
X, 2 OBEFEIRNICIZ DT BE ~ B HE o T
UIMFELRWZ L1222 5, T ORFERN AR L7t
DTVNHADT B L, BoHNHEAEITITD L X RE
U5, —ERFEMNICRE L2 6 EHh 5 H CHEBEREE %
RKbDZ LT, STt (RE) SIEEIERE, 21T 0K

452

EFEREERDDLZENTE D, FTFEROLEINLEHT
DEE - RBEOER A, F IR O DB 53 F D
KEIRBIROZAL, & D WITEIRN OFEMEDE e &,
SEIERERESD Z LN TE D, FCS (LZEMY - I
ISR ICOREED R WFETH D LWV A D,

INODOMER, WHEREIOZ 26, AMlaNick
WTHARETd D, LB L —VEIMEE & FCS & 24
HEDETHEMT 22 LT, 3 ReiRfliflaFiEs & 6
Z, SDIZEDRPOFFETNIZIIT 550 FOEE 28
DT LHREL R D,

ARG TIE, FCS ORAFHENG, ICHEIE L T2
T A O B AR & R S HOE R B BE Oy Tk
(FCCS: Fluorescence Cross-Correlation Microscopy ) <>, FCS
CRWTHHEE LTHEA LTV 2 EEE APD 1285
A A=V TR E BRI D,



(15) ZHRT14E—> 3 VEHEER

Kigg B (BF) == ar7T7r/av—kr¥— PR SEFERFHE)

R0 b 082 FTHEMERE 0L TH D, A&
7oA AE R IR TH D, W ORBEETIT
a2 FTRANBANTIZEA LR L2V, HEEITE
=HIZ R0 1930 FARICHE R SN AR IR & "L
T2 HEER, FEAIC A n L EIBEEAE LD, e
B T IRV OB SIS EEVD LD
CHNMSE S 2 B2 < THRMER D, ~a Z K
U7z Bl 2 38R L C Al b+ 2 HEER T BT 4
B—a UHEETH D, TOMFEFRIZ FlITm R
Do

SW RN IR E BR T DERICIIMAEEE LT D &
FIRFIC[EHT 2 2R U B, B = 7 (kR 20 CIEATFIAR &
ST 4 M FIZ R0 EIPTE & BT AR  2R LA 2
Mz, BETHFHRSETHFEO=a L FT7A ML LTH
BT 2, a2 b TR FRFADIZDITIEF IXEEZ
HT DN, BEEEZRDBOEERIZTDE N mbRER
0 A& TR OB ISR A 222 D, TART 4 E—

v UNMZELE T, BTABMESIEO R & S TR
DIRCERLT, "a 2 LR O =3 R T A R
BRI E D D Z LI Uiz, WM 2 i 3 pe 3k
DORFRICHRZ TT AT 4 B —3 g VAR & 46010 7=
KFET7 4V EZERCD, Ziudnm R oMEE &,
ONNFZR S TR TH DT RT 4 B—v a3 VT
WIS D, ZOBNEHIIBOEES 7 4 V2 & LTE
AL, BRENZEIOEOMREZ 55D 5, BOEH ORIX
BIRT HNHMARORE EMLROOEND, THRT ¥
— g VIETCTRE RN L ORI ETD D LKa
N7 A MBI DO TR S, WIS/ iR
EEHTED R N T RT 4 B— 3 VLSOO %
FE LTt Sh FICEELE PR LTEa s P AR
BLinsd, R, EX-MEOMBESELHa FT R
METBIETE S, EERAROtmL X &2 HNT
BREDT RT 4 ¥ —3 a BB L,

(16) B X fRIAMBIC & 2EMBOBRREF X

FHi#E # (B 774 FL—3%— JAEA BT ERS20F2ERT)

A E I A BT D 2 LT O RS TT
b Tna2, X0 R NEESEEZE 2170 B CIX
X BEMENEH SN TS, 72, L—V —H30RHK
BUIRFEDEAE R EABIET 5 ECERITH D, FE
TRREIE % 50 2 | I B FBAMEE 722 RO FB A AV 2
B D, X MBEMEITRE, HE, — /RSN
BRI SHHENTWDEIR a7 FTAZ
R7 e —TRHA LT WD OB EBTIEEL < O5HT
RTBICBWTER S, AWFOEEZW e & T
RHBRBELN, ZIUTEVHTERRASERFHE SN
HIENHFETE D, ZOX D RBUE BRI LTV
BMEBEEREL, TOTn N ATEER L, REE

1%, Schwaldschild ! T £ 4nm D YeZ W THIFRO 51
THHI—R o EERE L CT BEHBETHZ EBH
¥5, £, EETHMREE LV —KTET T -
ELRIFICDIZ > TR TE D L 2ICRoTWnD, £
AT L CHE a8 4 2 M HNE ONC B B S B iE S 5 4
JaZBIETX B L PIHEINR TS, I6IZEHT
vasllkh LY R &N TR AR TR Z
EOHKDLT 2T NA A=V T VAT ANHFETH
%, BUEIRAWGE TOFRAEZ L TWe72< 7o dIcEit
HNEET O AL A F—TOY— Rt 2D T
W5,

453



APRERFFEETARE . 55 29 & (Dec,2008)

(17) REEHIE - EAEFEMBEOER &ICA

TEM (X & F S E W EHE & 2 cE 2 EE
RBIEEEE T, ZORICINZ T, WEIEREN D
T A& A A — /LT EE TR T HME—
OFHEETLH D, 16K D, TEMIZ L 2 #EMm o RS
BHROBECH R RREOBEF L LV DR, T0
KPR EEZEPICBNTELRE LD Tho T, i
I, RRFoOREZ, TOH THERTE 2REHH
TEM(ETEM) B 23RIZE R L L5 & LTna,

ETEM OIGASEIEZ W, Bz IE, & T/ ki
KR L OGS L CRBHERZ R 2 En3b D, Lo, R
TAT =N TORAA=RXNIRMBATH D, &ET /h
FREICBITDRERIE T 0 ANEEF THRATEN

I G (RIORSEREBE BERETERE ELer)

X, EHRZOLZOTEMILZVICERT S, Lo
T, RENGBIET RO DI H LR Tilgs T
% % ETEM IFMEATH 5,

ETEM I, BERBURRE RS2 mBEEIRoTcE
ET, ~HTIEERBOREEAE TE LT ®mWESDOIT A
TRETEVOIHIETHEREMLSETND, &5
\Z, ETEM OBJERIBREZFEL < O T 2 LR7ELL< D
WEEA TS D, 272 LIS OB & Fnikas
VETHD, LorL, WERRIHEDL L b0 Rk
ETEM (34 TR RIE CTH Y, 4%, 65
R ERBRIIFFCTE D,

(18) MRERFESAMEDHFR

EWRREL R EDOGARRBI A RIS 2 L, AR
DIRRETHILET B 72012, FRIAXFENE (Environmental
Cell ; EC)BAWHN D, FRIEAL EC X, $ifiisMie EC
ZRES T ABE A A, BEPIOKEREETEEDN
AZERSEDZ EICL VR OEREZHOT, |k
TIZB b= E AR A OB THREEE) 2050 >
JCRET ADRNEZZES, EC NIZIET A2 T2 <
WARIEDEA L ATRET, B3R & OILEERA
B O BB IO L ERRERE b E T &, JAHA
REBRBEOHENATRETH D, BB EC OMHRE & #
VEVEISBRIE O B T mtE & EEREIC AR S D A3,
JE X 20nm LA O FLZEHE 71— R T 0. 1MPa LL_E it
JEME AR ORI A BRFE LTl 0, JAVWBREEHIPH Co#lss
&, BEOBAETOREIZZINREL 7> TV D,

T A % 2 T PRI EC 1%, BlERH IS RN

454

AR (AARY: SCHSEE YR

LREGIHTE 22 LBREBFERTHDIN, TRFNL
D U T2 558 O XEROB SRS O T HE < I D 72
2, BEHOUENLEL R D, —F, REHREOHIE %
MEL T, BT AREH D VIR ISR C OB
EBETNENRD, ML OTABKREEL LTHAD
HUNTIRIEZ BT 5720 OBER EC THFYTH D,
0.1MPa LA E O @M EME DR Z AV iuE, R&RET TF
PHL Tl ORIECTEIICHATE, BENBHHELTH
ANFNTZHE TS, BHASND T A& MDD RT-DE
BOBEZE 27 5 2 L3OO T, @R OETEME T
ZTOFEHMTE D, HIAR BEC (X H /it CHILT
&, GWMEBFALT CREEEERICOLAELSIISAT
50T, HABMNICL > T HaREAKEZFF>LO
EEZTND,



(19) HAFRHKHAHZEIZ K 2HUIUED 2 FHIEEDRE

¥ WRDY, FEMHILE?,
DT - B AR,

(D AEK - E - A,

oo 1L 1986 LK, BROLER HHER OB L
Bl 7 2 B R GREHE (EC) &2 F L TG D 25 1
HIFERE OWFFE ATV E BT T 5, B OIURIE
TIOFTA4TAREIFT T 4T A FNEOWHEY
WCEoTHZDN, ZOWVIEIAT T 4T A R
BRIFICRE M-I AL S FEEBNT 7 F T 4T R
v~ & ATP OIKGiR & 1% LT G - BT - iy 1
INEITHZEICLDEEZOND, LLIA T
HOEROFEMERIL, MEERN G SHER SN TV D
WERN, T D ATP ARG RE & b 78 5 I A VERE O
£ (E#) 62T Db straightforward 72 515
I3, BB TICEERZIA YT 4T AL MR
HIFTV OB AT 5 ThHhDH, FaITE
KNP LI Ay o aTaEA ST, BEEIZIC
WL RKOWBRREI A 705 A FEERIL, &5
:iﬁyy@%®mﬁﬁﬁebf A RIS hUAR

N UFRLTF (B 20nm) ZfFESEh, 2014y

RIS, Bl 2,

D Ok -

B, Ko B
BB, O SR

V747 Ay hEEHT BC ORFBEFE L TEEEZ D
ZEiERY, REBOEFHBEGEBL T 5720, EEHE
B 1 HELLT & L total incident electron dose 73
10°C/em® LA F OSMECTEBREAT o 1, #EHEIEA A —
YT U= (EEHETES) IR L Uy v A
—HE 0.1s) o ERFERITZLUTOL S THD, (1)IA4 Y
VEHER O BIIRERE & & b BT T - ETH B,
(2)ATP ZEXKEIZHEHI G- 25 &, I A4 UV
27-8nm 7 4 T AL NORENIE - TEBT 5, I A4
U7 4T A MOHHER (bare region) DT T 4 T A
VMO ENIHTHD Z L EKIRL, ATPIZLY
I AV VBAERIL bare region 2> DHix XD HWEIZERNT
b Wrxr DEBRRIIT 7 F 7 4T A MBRFEELAR
WOT, ZOIA VOB, I AV N T
IF 74T A MEGLINEENT AT =R ha—
TICHATT 27 WA br—2o “L B2 B,
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21. f - BRREANBORAAES

200712 H6 H—12 H 7 H
R - HEEA KA Fikk (A dTBRKRTFIREEE AR
PTG - Bk BE (EBENSEET - MIGHEEASA A A =2 7 —)

(1) Hfk &34 < Bp 28 IR RN 72 IR B BSE % TRP F v %L D& H|
B E &R P, FhINZEERS, EokEEE
(CREHEAASA A A o A & —, AP, S HRAPHERERE R
(2) TRPAl DT )V VIZ X DIEMHEILEEE
FEFAST V22, NS, BRI, SRIGEE Y, R, EakEEE
(PR A A A = R F— MR, 2EFSERTSERT, SRSt~ & L,
SREFERFBERST: - ABENE, HLRTRE - IEHEIFIEAT)
(3) BARMEE =2 — o U ITBI 5 20X A 7O LR Na Bift O 4 FREHE
FETERR, INERE, BRE, MAIE—, TARTR
URBRFRFDE - EWHIEFR ST - AT
(4) PGSR X 5 FRESARATRRET IR & DY 7 A ¥ o X P i
WA, B R, REEOL, HL¥er, HEEE
URBERFPRERE - EHRIEER AR - BT
(5) FREET v MBI DARMESE DO 7E — BRI IE D al et 2 & 2 T
INLZRD (BB ER R A B A AR H )

Ve

(6) JRAHEIC X D FREOHERE R
BB, WIS S, MAREA?, SRR, AERIT 2 AR K2 Sean Mackey®, &B— 2
(UM KRR FE R AT BRI R RE R 0 B, 2 R R 2,
*Stanford KFEFE, *BMER KT - ZEEORAE 2 —)
(7) RARYRNR—F AIEHEEENLTZT v MERMBRRE =2 —1 D GABA & 7 ) vl kD
M > ) 7 ARE O
REACR —, Ml ¥, BRAEHESE, fm VN, KEERRS, PESBRE
(B R SRR A R R RE R « AP E R0 BT )
(8) THFBRIL/KR AL A BRI I OMBARIEIC 5 2 5 23
REHR -, HHE R, BT i ORI RZEGEE LRI TER R « 25 PR 50 )
(9) PACAP ¥ 7 F )R %S L 7= nNOS DEEREFEN D5y 1%
Kbz, FmEsET, WAHG, O (BEERIY: « B - BRI
(10) ¥ 7 RAEERMERIEE T /MCIIT 2RO HBLE TRV 7 Mild D21k
KHERF S, JGEMR Y, K ?, BRI , RAR T, EAE
AR, [COEME Y, SRS, hnfT !, ReEEm
(" BER R IR s, P B AER R AR, B R R R A
BRI, PR AR, B AERR R A v 2 —)
(11) RAEVERZ R FEABBU 69~ D HRIEVEY A b A > & 7 ) TILER DR
KB, A= (AARRZEAEABEHER)
Ronald Dubner, Ke Ren (Dept. of Biomed. Sci., Dental Sch., & Prog. in Neurosci., Univ. of Maryland)
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(12) IFNy 12Xk 5 27 a7 U 7 OIEMEAL & AR IRPEIL TR

HE MR, 3k, EFSE UN RSP REER SR EAT e R 22y 5T )
(13) 1B MRIBRIERN L LTOZ Y TRV Z I U T v ZAR—Z —GLT-1 IZf84 558

FlEZ,

AT, WA 2, &7 E e USRI AN IR A AR REARAT 03 B )

(14) RN (DOMS) IZ81F % COX-2 8 L UNGF DR 5122\ T
HREFE, FIRAR, AAF (4 BRFREE P EITER 25 1D

(15) BT VICB T A A 4 F ¥ RLDEE

(16) NEFELAHIZ ALK T 512 TSR ORI TR, 36 K OERAB - HIRF7E
HEO 2 oY ot g Al K2 =2 70—k AP !
(A TNV 7R, i) - A T, 400 R R B BT R A SE ATt R 20 55 1)
(17) BEREBIR Z RN & 2 7R BTG SN SV T —functional MRI % IV 72AJF %8 —
AR, AR, Hex KIEE, ESEM, RAIRGE, BIAER, HIFE—, 4HE—
(R B SR RPHEIAMEL, A sUREIRRERE,  m AL i B

(18) HEARAR ERIEIT &L 2 W DIEENER AL DL
emEez !, Al

fi 2, /NS,

KWEY Y, PHES?, EREZS, AT #°

(" RBRR R F B SR e RN B2 e, * THSL P e h SR e R, 78 5 f e o1 R
Y e F—3 3 %, *Neurobiology and Anatomy Wake Forest University School of Medicine,
S RBLRER R R R JE BRI 4 TR I 38

(19) GPR103 ® U 4> K T&H 5 QRFP26 HEIENF 5-D5h H

IIASTEERR  (REAS K SR e [ S 3R R AR JE E0 A (A RE il £ 52)
(20) AEAHA FIT LB 0= VAEMROTEENELING] & % O{bEAiE & o RE

AKEPERRS !, EREE ', FH 52" R,

HERREL !, REARSE—

(MR AR (R SR AE AR - PR AR BRSO B, 2 NEATBOE N E L ek

IEEP R v 2 — IR, RS B R REREEL

(21) mono-iodoacetate FHFEFIEIRET VT v N DIREHATIN KT D IRATL D522
MAMF, A B2, JEEIER], MH K, JIEHES (RS KRR 5EE)
(22) AT L D RBRAFBEVAERIZ 3817 D NE1RI 43 SR A% A protein kinase A JEPE{ L D BEE
HilGa= 2, &, PIEe 2, &EE %, o im0, HRFELC, B!
(MeHEERBE - 3K - SKBR, 2 RUERRBE - K - AR RESREART, CALMEE KRBT - B - AR ER)

A (1) IR A 7 = X DO

Frolegi (1) PIlEdm O e B

Frolei (2) PRRNHHCRT 2R A DO

(ZmE4]

FAORESC (BB - 38), WA E (BEX - E), &
+ W GRER-B), RURE ], B0 SRR, /R, fx
A=, AR P (REEBIRSLER) , NIHT), KR
FO(AAK - #), BH R GFRK-E), KNI,

At F ORERFRERRIE SR IE R TEN R )

AR EL KHRFEFH A ERE)

g A, FEPSRAM, MmO fil, AR B3R, BRERE
file, AFHOBE, IRZAMEER, AR, KEAHE (KR
K BREND, RlEfls, HAES, B wRE, ZHE
e, JFEET R X - E), BZ R, AR
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(HdBASIK - 5, IEEAT, 8 HiEs, T gl
OHRE R (Bl RABER), RBIE 0, UK, B
R, KIE#HIT, EAMRE, FART, KEERE, LA
EF (BRERREAZY), TH PR (FRERFEERRE
Az —), REETF (AAREER), BEAKES, SR
iR, fRE S, SEEEE, ke, NERE, 2
A, JE s, BRRARE, KRR, RAGER, fr
PWRE—, RESIE S (CEEWR), /MlZe> (EEER),
Nz UK - 48, B mEs], KAy, JEHEIES]
MoOET, AR ERE GEAN), BT i, &iF

(2]

JEAHADOHF TS, i« BRI & IR 7~ 1 35E B
MIEFICE L, BREZNREEENE . KERT
VTR o TR, BIZIEA N LV ADRENRK, T~
DANFE UCHEE L bRy, i ~okh, B
TR RA~DIRNEEE, 72 O3 b0, F7p DR RHEE b R
BINDITHPb6T, TOERROIFFITIIENIE
AR T 72 <, FIRATFEREI D 72 2> T H FFHTEN T
Do £IT, AW TIIM - BHEREOCNIEDIZ MR
DIE « HEFFO A B = X LZHONT ORI ZRET 5 7
W, TOMEFEENY TR, MRKMEER, RAERE
FHERE, WIRNEAFREDOSMEEFE LT, o1k
AR 2 T REIBCRE T O LT RO 2 220 L bV, B - 1
WAHAIT) ZEHBINE Lz, 22 O EEEND
D, A FLF¥HN e NT U AT a—H— « KRHIRIC
BI9- 20 5/, TR D E RSB L T 4
M, ERINEBICBIT A 7Y 7 ORENCET EE 4

HiRS, SR BuZ (KBRK - ), Ok, KEfEs
(BEWER), milE fi (P P Rmbe) , #5EM,
M, BEMET URER - EWHE), LSS Oul
K E), HMEMER, ARLFSE CuNK - 38, RBASE
—, KHERRS (EEK - ), AR (BAK - 2),
SESRERAL (REVR R - B, Ak 2R (UL T3 (BR)),
AL, & %1, SKBR RAAREARIE (),
MRS (AR X7 7 (BR)), I FHE—8 ChEF 38
o L3 (K), B RS, WDEE, wERS (774
Y= (¥F)

BNFR SN, - BRRICBIT DA (5 8) 2o
WTITERMER T 7 VOMR 7 MBI D bEk - fif
FIFHFZEAE S e LD & bIT, FhEEREOTE BN
EALO IMRI I X DT & S, SRR BT %
LR L >o®H 5 Z ENFEEEI N, WA KD
B OO SR B O G R 4 B Shvio, 7z
PR SEBR T 1A IS DWW T DR, BB E R &
BEED & DIF DWW T OFRERGRIEIL, & DRI L -
TORBRFRLT LB REFHTITRN L, HKEM
& & A RARIRIC & B ZE SR & i OB IC BT AR E
DE, IHEEFEONTEL VD BB, A L ANZES
HAH =R NI L, NGRS D FE 2 O RS IER
W7 VT =l oz, WEE TIThbNTE LR
EDOBENIBMFITHRNA %7 Vb, ZOZED
IS ZINF IR RSN DR E o7,

(1) Bk I ELLRENFENTEERZME TRP F v RILOKE

SRR ', RNRSEREY, BATEE 1

(G SA AV A = R —, PAFRRT, RAEMRKFBERT)

1R J&% 52 1% Transient Receptor Potential (TRP) &% */L
1%, ERAROBIRMRE (DRG) MRHIIE DR &R ICE
WTC, b - MESRICEDD Z EhlE ST D,
LML S, BEEHO OB TENSIRERZM
TRP F v RAFEBL AT 2 OB L TIAES LT
Wigholz, ZHETIS, BEMCRIT A4 F ¥
AVRZEMIL, BBICBT 25&H & 1T e Bl o3
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RN B EZETHZERRESNTEL, 20k
B, RERKSZME TRP Fv 3L, FEIRE, FEIGHTC
XA FETICHE SN TE RN E o 7o SRED
FIEHR R 2 A HRSEE R A L Q0 D FTREMERNIEEICE
WeEBZ b, Lvh, FHERRIZEW TIHRERM
EEE L —L LT 72008 - BRRMATFAE L
7eols, RMOU T RBFIETHZ L b BEINT,



2T, F&EH O DRG - FHEFEL O R LK M TRP
T v FNVORBUERR 2 FERCfigHT L, ME~ 7 X DRG -
EBEIMRRIZEB VT, TRPVI, TRPV2, TRPAI, TRPMS
F v XANENENRL B DB LB TL 2
EERRWE L, F£72, MlaSE, TAHR M-, Ml
BE, mhRihE L EEHICRRNRBIRICINLDT ¥

FNABEELTNDONERGEEL, S FTICHEINT
WR VR BERRSZME TRP v RV O3 IR LA 72 4% H
EH G E Lic, SRETIE, BER T —OBKENT
M ERIRCTEA T I v 7B LT 28258, KA
HNC BT DRI M TRP F v /L D A B B gk
S INAN AN

(2) TRPA1 M7 ILAYIZ& B EMILHELE

B 122

PN HE R 2,
(FAEE A A A = A Z— -

AR,

mz}fgfj: 124 41\’, EEH: 1,2) %ﬂkgg 1,24
M AEBE, 2 AR, CHalthe v 4 A

HRE IR RFBER T - PR, O BLRTR - Mﬂiﬁ%ﬁ)

U4E, ARDOHRE A B =X LO—ERICIREREE TRP
F ¥ FUBEE LTSI EBHLNI RS TER, £
OHFTH TRPAL IHEE (9 17°C) CTIHMHEALT 5 mEs=
KELLTHRESNZLOTHLN, VHERLHTT VO
TS THEA I FALT VBT VAR, == 0%
WA THDHT VTR EOZREE U TRAANG O
IR B> TN A Z EN A LT D Do db b,
F77, WBDZREAH=ALITONT S, 73 Ko
VAT A UIRBDHFROY T FIZ Lo THARKBABS
NDHZ LWL VIEEbEND Z LB S, HhelcH
LN Y D Dh D, Fox i, TRPAL D3 AHRE & %A
T 50T —TChDHT /il z i LT,

A IR IS pH fEIRIC TAEFEL TEY, Zh b
DFRNGEIR D B L7358 D72 @, ABEER 7
B OBHERESRE S A IIX i o T D, BRI OIE A1

(3) HIBWBH =2 —OVITEFTEH-D20% 1 TDHFEE

BARMRE = 2 — 1 2B TE, ORI Tl
ROENRNZDDH A T ORI Na BB HE S LD,
— IR = o — o THIZEN, Nayl9 izl - T
FIEEZEINDGBDTHD, bH—2iF, KUfki—=
—arTHEIR, -BH< Naylb ITLHb0THD,
Tetrodotoxin (TTX) (%t LT, AIFITIHIME (Resistant)

FEER, MEE, WRE, MR,
UR R RERERE -

DWTIE, FEDOWEIZE > T, TRPVL X° ASIC 72 &
BEEDA AT R L > TR SN D Z LB L
W22 TW5h, UL, Td VOB ORENT SO
T, 7V E=TRECEDWACHT IR ELTHDH B
DD, ZEA T =ZLIROD> TR, F 2T, Fix
17V Y 723 TRPAL ZIEMAL T2 8 DTHD Z &% Ca
ARA=D T, RNy F 77 TEERCTRELE,
EBI, TUrE=T A T DIEMIZE - T, #lN pH
LA IELDRBELEIT e L EHANT, M
FaN pH 237 V1 U 4b9 % Z & T TRPAL IXIEMEA LT 5 2
EERAM LT, F£2, 7B VIZL D TRPAL OiEMHAL
IX TRPA1 7 a vy I—THHLVT =Ly RBLD
N 77—l XoTfl ST, U EDORRNG, T
1V OFHOEEINL TRPAL 20 L TIREIND Z &8
MR E T,

! Na BiRDAEIEHERE

AR TR
= B R G AT SRR - AR AR TR Y)
THY, %BEILEZM (Sensitive) TH D720, ThEh
TTX-R F#ifl Na BHt, TTX-S £l Na Eift & L5,
AlENE, A S AR R RA 7o RS Na i PR
S0k %_wa,_ﬂif@ﬁ EE LW, @ET 5,
TTX-R F#iefi! Na BB, 4B MBANERE T,
IR = o — 1 BT TRV EM ORAE - B E
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FMICHREE L TV D, £/, 20 Na BHITHMIEAN ATP
REOREDICI Y ELL ZOIEHERE KT 5 ATP-IES
£ Na IR CTH Y, Z OMEILIEFIFIH LT HHERE
LTWTWD LB S5 2, M EERICIE, —ia
LT, #ROIFR A S &R T —2DJRE &
nHEEZLND,

TTX-S £ Na EiftiL, TTX-R £kl Na B2 5
DO Na BIEITIZHR S22 WL T O XL 5 7Rl 72
ARXT 47 A% b o TIN5, 1) HOEIEEEN TIIES

WCARTEMAL X2 A8, BIRER O BRI 5 L CHERIE
L LEE, 2) TEMARREERD/ NS <, & OBAKIEMED
I, 3) —HIEME LI D & RIEM L S S, il
OB KR ERFEE RIET, ZNLOWHEIE, 20
BT REARRED T B = —HEwIZ IR\ T, IREV AR
HEOREREED D DI THRNTHY, KEAH
PRI DA LR 2L A DI ARBE DR RO T
EEROTNDEEZLND,

(4) REBEICKS>ERBRRHGRHMENASDOYF TS VR P ikl

UL T, HEORUR, ARHOE, JEECT, Mmae
URERFREDE - A GTTER - JMRATREE)

[Bf] 27 U Zxt&1 (paclitaxel ; PTX) LU/ L
JL B (vinorelbine ; VRB)IZ, FLIEFS L OFE/ N A
RECHWONZRENRIUEBEETH D, Znb DI
AN, PUEBTENEZ R 720 T, MR & o
RREZGIERITIEBMONTND, —J, 7 A
5 A P(SP) 1%, WADEREME L L THLALTNDHM
BT F RT, T, FRIEE & OMREMEEEIC D
HERBEEZRZLTVWDS I ERHLNIENSDH
D, LMLRs, Zhs OFEEENFEET 5 R
e SPIEMOBMRIIAATH L, £ T, AHFETIE,
PTX 6 LUV VRB (T & 2 BB AR AR AT (DRG #ilk)
226 D SP WEEEFS X O OIS 2 Mt LTz,

[J71%] DRG #UfaiE, Wistar AT » kLY DRG & H
HEL, BERBOSEIEIC L OIERI LTz, SPIXT VA1 &
T vEAICEOREL, HIKEMN[Ca®; 1T Fura2 #E1E

&Y HE L,

[# %] DRG #fEIZH VT, PTX BL U VRB ALEIZ &
0 SP 23R - BRI AFAOICHERE S U7, PTX 55 L UY VRB
IZ & % SP kI, FINaSt Ca¥ B ds K VBN AFIE Ca*
F v FAT oy —Thb La TE1E FIC X Y 522
S iz, F£72, cPKC - nPKC BH%3E bisindolylmaleimide 1
B L cPKC FLEHK G66976 12 & - THAHEICHHI S
72 & 51T, DRG MIEIZE VT, PTX L O VRB i34l
MIN[CaZ ] 7 E5 &4, Z ORISITHINA Ca hEB &
T GB6976 12 &0 il &7z,

[#£2] AWF%812 LY, PTX X0 VRB i% DRG #ilfao
cPKC TEMHEAIS K OVBALRIFE Ca®' F v 2L &S L7/l
Hagk 76 D Ca® i ANZ I LT SP &k S H 5 2 L AVR
I,

(5) FEES v MIHITHBEMERIEDEMZE —BERARDAIREEZEZ T

A IIRAME T S LD RIS, R D BN IS
BIERENRAEL D Z ENd D, BERED A =X L2
PR L ORMILO A H Y, BERLZITANRD
TV DL, Ruch DRBEHHLTH A 5, KA
@ Sinclair OEFESCHFFIL, PR E BT 5 RO MR
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N7 (BRER RSB E R & AR )

DEEIZ BN L T2, NIRICE CGE
KR, BRI BRSO M O PRMERE N U, BRI 23
ATLDEVI AR TH D, BIERIZ 1T 2 sk S o
B2 Bt 2 72018, (KERH 0 b 5 5 AL TRIFRIZ,
HHER PR M E U D ATReE 2 At L L 9 & Lz,



RTE VKT v NORGREY—F ST T 4
—CRENTT 5 &, REIA B O IR, RS
MORER LY bEdrolz, BEICA Y F o (NTFHEE
BSY) ERTHRETLE, RS e FRE E CRIER
P22 ER/ Uie, RJER ARSI N GRE D,
JERERIRIC ERGEEN IR o T2, Loy LIKEREIC A U 5
VERTERELTY, RFTRERO LRS-
7mo =Y =2y 7 WEEE - T Tl ED 2
WL A RT3 5 &, AR i £ 00 & WAL
52600, BELOmEE LY IRV, EiEae b

DTNz, L ULEEERYI L CRT 2 L, Ko
B TFmmET e oREnREL Y bEhrot, BRE~
DAYVF U FEANZLY, FEAEZDHFE LW L2
AUA, RRESITRESERICITEN L 2o T, K
WA~ O G H% O MFE ERIXIEE ClXle ol A% T
HOMER, R L F RIS CHMED I DE
Uy, AR S B B M IR S AT A Z ki &
S, WHERHC XA MRIERIEDRIET » bOdH B
DIALTH U D 0D d -l L=\,

(6) FAARIBIZ &L 2 EHDIEEER

BRI M, AR, RO ER?, FHAF Y &R K% Sean Mackey’, AE—?
(UM R ZE R B [ A SE e R BRI 240 B 2 i A R [ 240

3Stanford K2 [E 245K,

IR EERRIC X 29 A OF R 51 2 BERE i (b & 3R
F72. MEDOC #1412 X % 1B o fil i & v C GE3T
® MRI A% ¥ F—DHT3FE (K, P, &) ORlils
1TV, Z20EFOEE R, BRI spiral sequence &
AVTRG Lz, BRI LT C5, C6 fHx st
IR & B b b Elk 2 58H 7=, Z® BOLD (Blood
Oxygen Level Dependent Signal) DOFGS E D & 5 7kt
TR IS TNAENEG BV, REOEILT, B
DIRE, BEIUBOLD OfE 502 LS /5 FLBBRE,
— BRI T L T OMRTE T OPRFZR TIX VAS (visual

CEMERRY: - FBR AT 2 —)

analogue scale) ZHWTHREZIT -7 b O TIL LY —i%
A B Log DR & 72> T W, BOLD © H 72
Ii A BRI B9 A — 31T Gate Control &5 HliEi 55
ZCHHROH R CTH D, EPI (Echo Planar Imaging)
TORMRIIREEE D, WE2S Magnetic Distortion 7=
DI Z B> 72, T EPI TOE) X (I3 2 4
FOREDOHBEOT=0E L ATFHNRGE L BEL T
BV, 225U L D Magnetic Distortion D 2D =8 L&
AbID, SHORFNELELTHLDEEZBND,

(7) IRRKRYN—F AFEEEENLES Y N EHEBHEE=-2—0O 0
GABA L5 ) o U2 &K B4 S+ T RIGEDRLE

REACE —, M W%, RRHEESS, & VIR, KHIERES, FEmE
(i PN SV SIS e s A E R S )

ARG EE R RE R R T RM%AS 1 8
(BARE) = = —r O BEMCHfIMED v 7 A 521
HRAKRY N—F A, (PLAy) IEM LIC L VRt D Z &
AL LI L TWD, A, A REREI
BT 5 PLA, DFEENZ I G0 2729DIZ, PLA G
MALRTF R THDLAVF LD GABA L7V v

12 & D o T 7 AARE OV OE WA G~ T,
TR, BREEENE T > S DIERL U 7R R T A 2
EADBE =2 —a N7 74 K« h—/LE/L - R
v F U T T EEEA L TTo7, Na'F ¥ RV EA
T ha R REFT (05 uM), 7V 2 RS RIRBLER]
@ CNQX (10 uM) & APV (50 uM), #ifast 0% Ca®t, o,
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7 RUF U U FRBLEA] WB-4101 (0.5 uM), < AA Y
Mt maF T FLa Y URREERTH D
7 heEEY 1uM) EA BT I (20 uM), DK% X
AV FNZL D GABA fFEWEY F 7 A {BEOEEZ )
fllice —J, TNOLDOFEBETTAIF LD T
AEENE S T AARE ORI A B A T o
o ULEDORERIE, A VF 37V v B8tk F 7
AfpiEZ BHEET 2208, A U F 2L 5 GABA fE#h %
VT AMREOMRMEIIIENE S T T AB R ORI & TR E)

(8) BEAELKRNERRABHREMBOMIRIRE

ARSI, HHH S, JTF

FHIREZHFBERICBIT 5 VT 7 AD A BHER,
FRERE B OB HDOE(L A B = X ATELS S LTS
ZENINETOMETHLICINTWS, 72, #H
FefbkFE (H,0,) X, FE LTI b= FUTTEAES
NDNKEMEOTEERESR T, FREBRG%ICZ OFEAEN N
THZE, EBICKMITBN T T T AOAEMEIC R
FIETZ ENME SN TN D, BH%ABEE (SG)
FIE AR 2 AR BRI O PfkAZ & L CERE & A FF
S TWND, £IT, AL TIE SG MlaD v 7 AR
FIFT H,0, OFRELE, BRUAERFEFEE AV TR
L7,
[J5iE] 3-51
BAMER T

WD~ 7 ADNEEIFEEA T A4 A% Bk L,
SG Mifax Ry Fr 57 LI, T ha Kb

(9) PACAP 5+ )URE

RWbee, FrBks,

NMDA Z4&EEN Lz Ca¥ DR A L DN Ca®t
BED LRI X > TEHE LS DBEED 1 DIl —
L2 # A RIS NOS)R b D, MEARKMITH D
PC12 HIFIZ 3T nNOS {3 ENHIBE \ZAZET 5 28, #h
BT F R TdH D PACAP & NMDA OLHE Rz LY
nNOS JTHIfaAEIZ RS v rusr—i g o352 T NO
PEAMEE SN, ZOaNOS D hF v Arlr— 3 il
X PACAP ¥ 7 T NVRERENEETH D Z L LN
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FARSARIR,

ENREEEZNTHHOTHY, o 7 KLU UZEIRE,
~ ANV UREEBLO=aF U RROTEEA B S
THIEERLTWD, HilEl, AYFLACLD7Y v
TEBE > T 7 ZMEEOMRHEIZ U R F o 7 F—E R
5322 L& LR, SEOEREENS, 0
TR OVEFRNITARSE 2> B TN~ Ca® HiE AN & 3 &
LW Z ERBH NIRRTz, LLEX Y, PLA IEMEILIE

7 Uk GABA &I 28NS F 7 2 s A e
SRR TIRET 5 LR S LD,

IC5Z5%E

W

fii CRBROA R E B 22 R SR B - 45 i R 73R

XU B ETRIR (ACSF) 2% OomV ICEMBEE L,
INIIEINER ) 7 A BT (mIPSC) FRiék L7, H,0, &
ACSF |2V LR 5 L, mIPSC O, IR, B
(SIS SR RreY-7 - Tt i Eay

[F52R] H,0, (ZIRERAER (100uM-1mM) 12, F7=wif
HIIZ mIPSC DA & A EITHIN L7z, SR FERIC T
a7 nyh—%&%5 LR, 7 AR/
RRDN 6 D Py ZBREZ T DN 7 MO,
H,0, 12 & % mIPSC OBEEEBAID A 1 = X K545
ZEBH LMot EBIL /v I T U MU AR
WRER, I, BIRO XA TN T AT — LN
N=ALAETH B b,

#9 L 1= nNOS DHLEEERET D 1 F 148

Ok — (BIPEERIRY: « EFE « BEALYHER)

12725 TV %, nNOS (I N KIFITAFIET D PDZ R A A
& catalytic KA A VB S 4L, nNOS 1% PDZ KA A
% LT PSD-95 ° NMDA Z &{KDO NR2B ¥ 7' = »
NEMHEEHTAZETANOS D F T AR —va v
DD L THLTND, Fx L nNOS O N KIGIZFFE(E
T 5% PDZ FAA L ZET 1-299aa O nNOS K IZEF AR
(nNOS NT) & YFP & D& # > 737 (nNOS NT-YFP) %
ERLL, PC12 A 3\ Tl AaiE~0 nNOS NT-YFP



NovAns—va rEERNICHET D REMEL
720 PACAP (3072 < L H PKA L PKCHOZ D2 DD
FLRICEET D ZERPELMNZR>TWVD, 4lh
nNOS DOFJEE~D b T > 21— g U ZIFEREREN
7R FEBRIND PKA & PKC OW G ORERULETH L L
TR DAERNE SN2, PDZ KA A 1% main body

& b-finger 2> HHERE T3, nNOS DOFfAE~D k Z
AR =Yg VCHEBERALERET HTOICHIC 5
ODORKEREKEERL, ZhbOERENHRBE~D
Mo ARs =Y a T o00nERN, £ORE,
b-finger % K < ZEHKROHTHAE~D N T 2w r—
va VINBIE IR 0T,

(10) ¥FTREAEEBERBEETIVICE T HEADHBRLEERT ) THIEROZEIL

KR 12, RN 125, K12 MR 155, AR T 1S, SRS 1,
WA |, TR, RS, T R
(VBERPE R AFIE U 2 R, B BRI AR B TE, B PRI P i

O R, AR

T2 L BREFE M OB VERRAE D A A = X AR O
728, 2 AE ORI TR (F 7 AEE) 12X 50
PERIEET L7 v EBRL, ZRETICHE L T
AlEl, REBRET VO HO MBI B\ THEBED P
BEREFO—D2L LTEZLNTWD ) THllDZAL
WA B L, 1TEVER L Ok (0X42, GFAP)
ZHWTHE 21T o7z, BEEERETL Y Bz RIEE O
JRAITES BT 2 X 7 AREK 1 HA T, 6405
B 7 a7 ) T OIEMAE 7R 3T LAY EHRHEAL I R
I, SHITBMTENREBTMRKERL, B
WCETHEREZRTE T ARERZ 6 BAIZBWTE, §4

BABLERRE, CBRER AR e v 2 —)

JEREH AW TT A hut Ak OiEME L E R TR
BN TRED O, 27 a7 U7 OIRHEL S %
ARLTWe, SLIZEBTIEI 7 s ) 7 oiEE bz R
TR HER S, 7Y T HBIEMEAL O ZE I IA DY 0 23
R INTZ, TR TORMTEIN G 2T ¥ 7 AfRE
#% 13 B TIL, 2R ETITEE bEZ R L TWEERZ U T
RO IR EM 2~ L, LLhick v AERBES
MR T DIRATEIR L OB ) 7D ZE Y -
MEZEIZBEM AR DT, DT LN RERET L
DR AATENHIAR X ORI O AR Iz BT
270 THIOB G- ORREMENRBE D LB X D,

(1) RIEMRFREREBHIA T SRRESY A bha 0T ) THEEDZE

WKHET, I — (R AR WA B )

Ronald Dubner, Ke Ren (Dept. of Biomed. Sci., Dental Sch., & Prog. in Neurosci., Univ. of Maryland)

ZHETOWET, ZXHRFHMEE O TR EE/ B
MFRZRBATE (Vi/Ve) 36 I O = SO 6 A% 2 A
B (Vo) 1%, 1 ESHBHIH SIS RAE T % TREDN & % \ M
FIERFIEICRE U CHERZF ZH - T\ D Z &S
SNTWVD, AT, PRIEESA b AA D15
T 5 interleukin(IL)-10, 7"V 7 BHEH| T & 2 fluorocitrate
& B\ X minocycline % Z U5 _EIRIC F NE UM ETE
AL, MBI 5 58 A2 RFBNC LR L7z,
SD %7 v b @RI & D WX E A 5 BNIZ CFA

ZIEAL, RERIERET Vb 2 WIFRIERIER T T v
ZAVERLL, CFA #F38MR T Mmook 9~ 2 #hk i WK bE BR
% von Frey filaments % & HUWTHHAIL 72, CFA % %
CIEANT D &, BHEA T REIISE A HH 24 350 L AR |
W AFET D, —F, WHEES AMENICEAT D
&, EAAAR Y EICRAAE B IR B 2 A8 L, W
T LV FE SN DBEOE TIZEA 30 0% &Y
WHED 24 RHBRICE—2 2R/, K14 A E TR L
72, IL-10 (0.006-1 ng), fluorocitrate (1 npg), & 2 X
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minocycline (0.1-1 ug) % Vi/Ve JEARTIZIEIEAT D &,
AR U 723560 (3R S A 2 R S m i L 1
WCHE B LIchd, FEENTEAIC X 29R Rl muo okt
T HRBIIRO N hoTe, FFERE Ve ITHEAT D
&L IS D UWDITEN~O CFA FEAIC L DBk sn
2 [E/RAR TR BT A B Sz s, BN CFA #%

PO X HR TR EIC TR ENRD b e oo, PR
XV, Vi/Ve BATERIL M B i A e L BRI B 5 L
TWAZ &, £, PRICBTF LAY A M IA A —
R 7Y TIRMEDO LB X RIEMEEIRE 25T L CEYRIEM %
Sl & = FRTREMEA R STz,

(12) IFN-yI2& 52905 ) 7 OEMHE & HERMEERE

B PR, HH

BRI 7% 2 D AR 1, S92 DFIE A
A = X L OFFINC T THZ < OB 2 S TN DN
RIERHZRNB L, Foxld, MRBEZOFTREZMAIC
BWT, 2707 7NIEHELIREE 5, IBR(kZ )
L, I a7 Y TIEEPEBL L. P2X, /KR L
D5y T %I U TR SN2 R & 0 bk oo B Lg%
FlEEIENTNDHZEEHALILTE R, LAL,
R TRED XS IEELREE~E T R L0
MEWVD RUTIKIRGR T D, ABFTETIE, RIEHRRIEE
BICHEGREN TREREOBMBHE SH TS A v
Z—T7xuary IFN-DIZER L, FHNI 72770
TEMEALA~DOBIFIZ DWW THRFT L7z, IFN-y 288 < HIE
THENICR G425 Z LIk, ARERFH» RN

Ak, RS U KRR AT TE e o 55 1)

TRTAZTHREEL, TRERFIIZ a7 T OE
AL Xz, 215 OZAbiE minocycline D% 512
L viziFEecmil S, S5, MREMEERICE
B EEN R T D72, TFN-y Z AR K~ 7 2 % A
WTHR L7, MRBERICHAERN -~ A TRLNET
07 4 =T BIOFMEGEANTOI 7 a2l Y 7 OEHL
i, IFN-y ZREKBIC L0 FRICIfl sz, £/
IFN-y Z0REER I 7 u S U TIDLE LIZ L 25, B
KAF e 7 v 7 ) 7 OHFENGRD Hiviz, P EORER
LV, IFN-y ZHEEEZNT 5 IFN-y D> 7 F L3
BHRIZHEFET DI 7 07 U 7 OIFMHAL & AR MR I
HEARREZAELTND Z EARBENT,

(13) BHEEAEENE LTODIT ) TRIILEI VNS VAR—42—GLT-1IZET 2%

HlEZ, AiERE, AR %,
FHRNO 7V Z 2 U, RRERmERE L LT
TR, 1B O SR L 7 B RIS B B LT
BY, I I VBERFRTEERABEN L ST
7oo L LZRY S, NMDA SRR 7 I v h 8
MBI L L THWSNTIZW DS, S /ER % O RIE
6% <, WMEDW bDOILREFE LN TV, —H,
TINEIVEN T VAR—=Z—DOY, FRHZTA e
A NMIAFET 5 GLT-1 1%, ZORBENMUOKER'E &
HE U CERCE L, FT A YA MIZTAF R
VRIS AR RANCAE LT 5720, Mg s vz
RUBHREORT Sy EHSo TS EEINTNDS, £ T
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e JEE] GRS TR E R REARAT 0 BF)

AHFZETIE, 7y PBLO~YREZHANT, Tk 1
SRS L OMBMEERRIE ~ DTN GLT-1 OB5IC
DOWTHRT L7z, £ORER, GLT-1 EE LR Z2HT5
MS-153, &%\ ME GLT-1 HELZ FERAITHINE T 587
A LRPUVERIE T NU TR Y U EEAMEREHEDD
VIERHLET A Z EICL Y, e xERGICL 58
JEMPE DRI A BT S vz, 61, RIEMER)W
ETNRMBREMEIEFEET VEHOFHIZENT

GLT-1 BELENBA L TRY, MfxTT /) U AL AN
7B =k BHEBEN~D GLT-1 EfaFEA LY, 8
IR ORIEDFRMR S ND Z &2 A L, 2o DR5E



Mo, Fxld, GLT-1 2MEMHEREIGEEME L THET

HHLEEZTWD,

(14) EFtEFfE (DOMS) [ZHT5H COX-2E & U NGF DEEEIZDINT

BREFRSE, FEPIRAW, KRR (B0l B ERETE AT JERT R R 3 B 1D

WHFZEE ClX 2 E Tle, MR (LC) AfFAiiC
B COX-2 inhibitor Td 5 celecoxib X° zaltoprofen %
BO#FEET 5L, LC BICAL DR EE (B
PEfR, DOMS) ORBBMFEND Z L 2PN L
TWd, FRANTBT DEEOHFIET, NGF O ELFF
BT D EMERASELZEM/HESL TS, £2T
AHFFETIE, LC A% OFIZHIT 5 COX-2 8 LU NGF
DOFHWANRBLZR~7=, £72, BL NGF HEOFHEN
DOMS DI HLZ I3~ 2 235R~72,

KEVE SD 7 v MRARMAFIZ LC AR L, DOMS E7
NEAERR LTz, 7 v FORfEMT % LC Afral, AffE
%, 3, 6, 12 W%, 1, 2, 3BLNS HRICHY L,
RT-PCR {2 & ¥ COX-2 ¥ £ (N NGF mRNA ¥#H 1%,
F 72 Western blotting 12 £ W COX-2 &# /37 B %
FARTz, ZOFER LC ARMDFFIZIW T, COX-2 mRNA
BEOY o7 OFBUTATTESR NS 12 FEE%ETH

EICHmL, DOMS 2%HT 2 1 H#I121E LC AfTRifE
2> TV =, COX-2 inhibitor 2 LC ARMFRNICE G L7-
%A 13 DOMS OFH A MK L2, 2 &Ik L%
GIEEREN Do T L VW IIBEDOHEEREE X Gt
% &, COX-2 (X DOMS HEDFE&EFIWNTNDH EH
Z 55, —J7, NGF mRNA OFH T LC ATV
TI2ER%N G2 HEEETHINL, 3 HBIZIZLC AT
RMEIC R 5 72, ZHUEHE ST 5 DOMS HBLO i
LHERS T, S5ICNGF 28 DOMS 25| Z LT
WDBNE I DERNDOIC, LC AfF 6 KiflgD T v
kDR IZH NGF fiikz # 5 L, iR B o 21k
72, PUNGF HURI 58 TIL LC 12 & 5 ERBEED
ETALC A% 1 BELOARICHHl SN, b
DL D> B HEB T 2K O NGF 25 LC 1 O [ Htkr B il
ZHIEH I LTV D ATHEIEA RIE X7z,

(15) FEIMETILICBIT A4 FF v RILOBES

FRIHE T, RIRfCZ, R (4l BRSE RSB E R h SE R RE T AR S B RE R R 2 50 BF)

IR DGy AT = R L E AT D %, HREmET L
EERLL, FhoMBEAMRICE T 54 40 F v O3
Zi~7Iz, SD 7 v FOBEER (GM) 1T, 4%H T 7=
HE (C) &5 WIidMEMIHECC) Z1T>72, GM @
JES%BME % Randall-Selitto 7 A T, GM i O K O
W% vonFrey 7 A b & FHIWCEHII L 7=, 5 O3 4heim
JafRilzF1F %, ASIC3, TRPVI, TRPV2, P2X; D3l %
BB T2, 2B DA F U F v KT
57 & T =L [ASIC3: Amiloride (AM), TRPVI:
Capsazepine (CA), TRPV1,2: Ruthenium Red (RR)] % #5-
L, GM OERBMHEOZEAFH Lz, CIEETIY, &5

% 6~24 IF[H"C, ECC BETI, ECC 4 1~3 A BIZT
T, GM OFERFBEMEAMET L, WRIBEA R S5, W
FEL b GM R D JE O EICH BRI R o Tz, W
BEE B OMRARIZBT DA 4 F ¥ R OFBUE
L7y o 7228, AMBLORR OF 52Xk, CIBT
XEYIIIZ, ECC BECITZE R BEAEIE Liz, CA #
5ClX ECC BECOLBMMIEIE L=, CIIT&aME, ECC
TERMEROET VE LTERE b, £/, C
TIX ASIC3 B LN TRP F ¥ R/L73, ECC TlX ASIC3 &
TRPVI Z&Te TRP F v X3, fHOMREIEBUCEE S L
TWABZ ERRBINT,
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(16) EMFHICERY 2REZBTOMRMEZN, SFLUVEIEEFHTRE

HA fit?, ol vk - R,

KEFIEE 2, O—27 70—k ALE!

(A TNV 7 R, fgi] - MIRAEE T, 240l BK R BRBE IR A JE T % R 20 55 10)

TR VX RR PRI ABD CEHELTH D78, T OMik% X
< oo T, ARFFE TR A LK T 2 %6 &
DIRRE 2GR, B L OBEICZ AL &2 b OWFHi%
i = o — 0 OEREIRFRFRRE RRIIZITY, BIT
DFT ATz, MRRAEREIORFECIE, 1) iR~ L —1
— (True blue) %7 v FEEH (LS HEBL~L) I 5
LT, kI D %ARMRE (DRG) ML 0N EEH L
AV E AT AE R, B S 72 DRG Ml L3 2 v —7
2454 Lz, $725, L3 DRG ICHlAZ & > %20
% XKET A RO LS HEA LMz L LT
THIENDINoT, 2) 2R (LA/S5 HERL L) 12
5% 7 AN~ Y U TRAEEEL, TRGAICEET D
c-Fos I MEMIL 0D 4345 % #i <7z, & D43Aild Th12~L5
OB ARBEIMIBIZ A O, SN ORI
REEIIHF RN CHEEF A 0/ LTV 50, —F5T

X, ZORBLPERNTERLBEINLTWVDLZ LD
Mo72,3) 5% 7 AL~ U 2 TER LTS240 b DR &
O AR 2, ARRSMA & R SMA O VRS
BV, ZORER, BEIIERGH O OREZE
\CE B FHAIRENL TH D Z L b o Tz, BRAER
PR TIE, 1) IS AR & b OFRi% A =2 —
oy (UUF, LB==2—8BY) [fnon-LB ==—nu |kt
X, AREEEZRTEHEG L REREENERICE» ST,
2) LB =2 — Y ORMBHIFNERANEZ L L, TOZR
B O LML T DHEAR LUV, SRR L v E
12 2~3 S RANCALE LTz, 3) SR~ DML
RO GRmET7Tal v T Vanr MLk 518
PERIEIC LV, LB == — v Tk L C s
WEESND Z E¥binotz, LLEDORTRIX, TERO
RN A RS 5 ECEETHH L EXOND,

(17) BEHREREAREIZ & 2 EBEREEREEIZ DLV T —functional MRI R W =/%E —

AIERFERL, B RS, fea KME=, EoRM, RARF, BIRER, HEE-, 4R
(8 S WL E R RS AR, A AU R, R AL B U R

[BAI] T4, functional magnetic resonance image % f\>
TERFFEANEH STV D, RIS O IS 02132 <
WS TVDAS, B IR R A 22 TS SRA0IXIE & A
Emo TRy, Fixld, BEREaREE MR 52 &
CX VR EAEC DT VAR, BRI BE S D TS
OV TR L7z,

[xfge L 7ik] BlEmeE 7 AL EFERT7 T 47 5
NE&ERG L Lz, MRLIZ, 3.0 7 A7 @& MR A% v
—&MH Lo, BEMZE U, 554, 5 BEHEHER] TIEd S
Sem AESMAlZ EERIE LTz, EELEE I, S 20ml
VU v TEAG, RIERIC, EEEEOREL visual
analogue scale (VAS) 3 & 5 OJFARITMICRRE LTz, £l
HBRIER]IE 30 BV, LEpil 30 b & L, ZToMicmET
a—7 7 F LI X DD T2 58§ MRI A % v %217
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" blood-oxygenation-level dependent signal % 3 [alf 0 3K L
TR A T2, TRGFFORKIC KT D9 A & AP 4AE VAS
TRk L7e, @Y 7 N7 = 7 Brain voyager & i\ T fi#
Mriie,

[t 5] 1R R Cld VAS3 & 5 OFEJRIIEIT 30%
(P<0.05) /h&<, FRFEIXT LY RERpEr R L
(p<0.01), FMHATEVE, FATATFEROBTEHIE, BHEVE, #
JEEENE, EENATE, E MR ERIR B E SRR E
TROON, EHRT 7 4 7 L L THRL TV e,
[E42] 1M s <k, M Aok L LY
EWARRIE 2R L, A A BT 2 B2 B D BRTE A3 K
LTW5, £7z, HERIEMRECE ORTE 38~ OREE
ERREE T VACHA T, BRHMANLETH D,



(18) HWHERZRIHIC &L HBODFEERLL DB

SEHECZ !, RTH 2 ANUAEE

KEREET Y, PHEP?, ERBES, BT #&°

(" RIRK 22 R BE 2 b FE R PR Sl e, 2 T SL P8 B TP os B RRIRE, P i ST e s R
Y e Y F—3 g %, *Neurobiology and Anatomy Wake Forest University School of Medicine,
SRR RSB P R Fe R R - 55 VAR 2 L)

[H]E b i A OB A O M RE B 512 K 2 0F5E
HEATND, Z< OWRFROFREAFPLIIENT H v ERK L
H OIS X 2 F5EIE A e, SRR TIE, R
BEDFHE « i ~DERITE CHBRE \IF % 52, MOTE
EhEL A IMRI TR~ 72,

[erg] TR 124 (BT, ik s)

[HiE] o2 ARIEREHCC, AISERTE (BEyE) &),
PN 3em OBERERS (F598) (SRR Z N % 7=, &0 1%

NRS T3 (A &Rk Cx 2 RMOBH) & 8 (20 #MH
DR CERENIZR < B TE DRKORA) DFHE 5 %
2 ORI & ERRERNCRIE L, 5 BFHOHRE 3 B0
SEIE A SRR & Uz, 25 4FRE O HI % 20 BV,

WHOMFEEZ H T TENENIEBIGZ L0 1 X A7 L
Liz, O3 OXATZT o H A, 1 0ME
ZHFCI20E @FEEX3E) #YIKL, FEOFRARE
NRS (11 BB) TR L7z, %% A7 IMRI CHRIFE L,
SPM99 % A\ CTHENT L 7=,

[R5 5] B0 CIEAMIOBER, AifElc, fife Cliamo
Wk, PR, ZEMoHKE (Broadman24 %), [Wifod
Broadman 40 ¥ CFR&® L7z, 58O - B S Tl NRS
WCHBEEZERD - 1203, BEREHI R TIEmifl o BARE,
FHR oW, FIRENCISBEIOZER O b,
(2] Wi E i & b5 &, RRICHES L, KR
TR BB S LT A REM N RIB S T,

(19) GPR103M ') i~ FT#H % QRFP26#EENIZEDIE

HIAEERS (REANR AR ABE I 27 SR e 0 AR (R B RE A1 272

GPR103 (SP9155, AQ27 & HIFEEN5) 1L, orexin &
1K, neuropeptide FF 52 45{A, cholesystokinin 52 (K12 3H
{LLo> orphan GPCR T#h %, #T4FE, GPR103 DK VE/FEE)
WE & LT QRFP26, QRFP43 N &sni-, 7 v MF
BECOMFTITIE, FHE%MA OIS T GPR103 mRNA OFf
WIEEAR S, Lhh QRFP26 N EFHEEICHEA LT
WAHZ EMRINTWD, - 7T, GPRI103-QRFP26
system AMZERIWAZE L FH T 2% FIR3H D 2 & AHE
ENb, AEIOMIETIE, QRFP26 % 7 v hMEENES:
L, RIEMKRET N CTHLHRNYY T ARNER TS
=ET N E MO TERDRE R L7z THRET 5,

BEENIR G DT, B REIC T —T vV affA L
Tro A~V T A MIS%ENA~Y »50ul 2T v MM

lCR FETHZEICEIVER L, BT 7= FET L
X, Ty MERCAH T F =2 2mg B FIELCIERLL
72, QRFP26 BEPENELHIZL Y, F~<VY T A NTIE
0.01~10ug OHFFAT, FAT7F=>FT A NTiE 0.1~
loug DHIFAT, HEEREGFHEOERM R LT LT,
GRFP26 % 10pug IEIENE 5 L T b 8RBT HE s e h
72, QRFP26 O#JFZIRIT X Yy ckikiahn
HZ &bl

AEOFESRN S, QRFP26 ZH#ilENEE L35 LK Ri%
LTSRN E S, EOREIT GPRI03 24 LT
WA Z LR E I, GPRI03-QRFP26 system 723255
WMAEERE L O D ARRIEN R E N,
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(20) AEF A FIZ& DD TILLE@HEDTHEMING & ZDILEHEE L DEE

AHMEAKES !, BEM#E
T A IR A R A ?ﬁuﬁf‘ *E?fxifih"’\%’, ISTATBOE N B SR BoRE
R R v & — FREEL,

(MR E

FEFA FIE, FOZEKREELEZ LT LRIER=
a— OPREG CIIFM#EA = —r o ~D 7L Z
VEEBUN AL, Fz, KAENE CIHEBIEM R A
Bl L CEYRICM Z Lix k<ampiiTng, —F, Ak
FRMELC TS 2 A A A ROERIZDWT, {EBIEMOR
BAEMZDZEEFHLSALAMONTWDA, ZoERIC
FEFA RERENHEET 5085003 HTH D,
Foxid, Lhan, FEMEMEAEA A R THD M T~ R—
EZEDORBE /-O-FTAF V- b TF~= R—=LBAEFA
R =2 BARDIE AV, & XM BR AR ME DTG BY FE AL 2 1
L, FOERIFIINEORUEVBROBBRETHD
-OH &-OCH; DiEWHEETH D Z L EHHLMNIT LT,

INEFITHRFT D701, B VABMIRIZ air gap 14

(21) mono-iodoacetate

IR, AR

[E8] ZRAERIEE (osteoarthritis : OA) DFFAITKET
DRRNEOERNR L BFT D721, £/ 9 — NEEE
o B A
T HIRATL D LB 2 F LT,

[51L] Wistar REEME T » b (0=20, 296-421g)% H\»,
Pentobarbital FfIFE T C MIA ¥&#& (90mg/ml, ZEFERIEIK)
50ul & A OEBIENICTEAN L CRIfiR 2358 L=, B
BT v MIRHNEEE (n=14) & BRI (0=17) 125
U, AR LA LIEA T4 M, S
DOEBIEAMARRIZ IR 12 T o 7o, MALE B A AR
OBIER T 2O RNV Z—I2 5 R ORMEOR E L
oo WATENIBREOMEDELAZEEZREIC, FW¥3 A
I BERE 7 HEE 14, 21, 28 H B ORBEATIZHE
E{To72, —BDT v b TIE, RIBENIZOMEL(R
FEHIZONT BT 2T 272,

[ B MR CIE R — A T 1 SR L CaE%% 1 B R

(mono-iodoacetate : MIA) F ETINT v MIxt
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T2 A, e, A

P A B EBERRERAL)

ZEA LT, {bfEoRiss—
EXxX, aFAy, =F)LEJLLR, Vb RuarFA(y)
BEATEBENL (CAP) ICKIETIERZR~ 2, WTh
DA A A FHIERIRPIA A A RBRLER T 2 %
IZIRRESZMEIZ CAP DIRIEZ ) &, Z DR RIT=
FNLENLE X (ICs=4.6mM), 271, Pk Feas
A4V, ELERDIAI/NE LS goT, ZFLENLE R,
aAFA v, AL RO CAP MHIEN & 2 b Db
DEFENWE IR UTZFER, A4 A RO B UBROER
HENMKEL2BITE CAP OIHIERANTRNZ &AL
2 olz, BLEXY, FEAA RIT K D10 s
TITA A A RZREROTEHACIZEER TH L —F, £
DALFEEDBEVVSEE TH D Z ENRB SN,

HWOAEAA K (T

FHREEHRETILS Y FOBRATHIZHT HERRHDEZE

B, MEHIER], ME A JIEEREE (WA R R AER)

7235 28 A B E THBEMOA B R ERA 35D b,
— 7, DA C A ERD O B B MBS S 72 as,
EDORF AT H RANEATR O EICELIT A SR>
2o ETEBRMORMEIMIIFERN—AT A ETHIE LK
RANERET ~ MR L THe XY Bmgkg ip) &#
592 L, MEIXSTZIZOEMADT 2NN, £
Ne 3G (Smgkgip) T, FHIEMOR R EE
L7,

(B35 LOREE] A RO FERTIE, REIC X 5 ks
MK Z o TV WIZ b D b FIREGE & L2k o
MEMrAIZEE L, SOICZ0pRITFexy T
SNz Z Lo, (EREFICIINRMERYE DM
HRRBENTo, ZHUIMERDOBATRYIZ Lo THRE S
NH2MEDOA A A N & IR DT OFAE % R
THLDTH o7,



(22) BHITE BDTREBEMICE 1T B BRI F KA protein kinase A JEIEL DR E

LGRS, IS B, A R R, SRS, OB
(CHERAR - 36 - SE80, SORbARE - 36 - AEIRRSRERRDT, > JCUEROARE - % - Hhitdes)

D 2 (TR AR SIS L0 72 528, 158
BIR Sy 210 5 BB R EAR I BE 3 2RISR 72 RE I DV T2
0 Th D, Fox 1T E TITERSY REKEE (vBST)
WZBITFDBT RUF U v/ E N Lic /v 7 RLF Y
VARG MASETUE D, R K D AN RIE BN AR R I
ThdILamBTORRERE L TVD, &I TR
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(8) Effects of Ethanol on Temperature Regulation

Larry Crawshaw (Department of Biology, Portland State University)

Initially, unique aspects of the pharmacology of ethanol
will be covered. Next, the thermoregulatory responses to
ethanol in fish, mice, and humans will be shown. Finally,
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(4) Diacylglycerol-activated Ca*" influx through TRPC3 mediates sustained PKCp

translocation and activation
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JalZIBWT, PLCy 2 DL IR S, ZOfERE —
LT Ca¥ A L—3 3 »BLU NFAT OEMAL L
HEH Tz, —F, PLCYy2 DL 9 OEDDEMTH D

DAG IZ2oWT, ¥ 7 F IR DN 21T - 1275 5,
TRPC3 F v /LD KABIZ LV PRKCPBORFE 72 T B~
OBATHLIHI SN D Z & #IH 5 0Z L=, PKCRDOFHEERY
REERBATIX MR D> 77V & LT ERK OFRG 725N
LICEETHDE ZE 2SN LIz, & 5I2Z O
72 ERK DVEMEAIFAER K < 51 5072 Ras (IKTERY 22 1288 ©
1372 <, Rapl IKIFRYZRIEMHLIRE AR TVWD Z L 2B 5
M L7z, LA bEA D TRPC3 13 B MRV T Ca¥' 8 &
O DAG ZHbE LIz 7P AREOHRKICB W TER
S OFHGRIZIEMALICEE CTH D Z L2 BT Lz,

5) TVFREYUARZARENLTEMRILENDE CaZ' LT F Y VT DRFAN=RL

W NZEIR (EHRER YR BE  ETTeRt

T FEY > A BIZRAR(ETAR) & 5| B S w7z
CHO fifmizs VT, => F& U »-1(ET-1; 0.3 nM)IZ &
% — i@ K O D [Ca*' ], ERRIGTE, YM-254890
(Gq/11 PHES) KN U-73122 (PLC BHES) Z a4
HZEICEST, BARICHALL, 72, Mlust ca¥ o
BrZ, SK&F 96365 (A k7 {E@E Ca®' F v FI/L/ZE I
TEBhE Ca™' T v FOVELESE) RiTMLEE, La3+ (TRPC T
FOVIRES) ATLE, Krebs-HEPES &K Na*& Li
EOSERMEERICE Y, FLWMT Lz, S5IC, kit
PED[Ca>; L FIE, EIPA (Nat+/H+25Ha/k (NHE) B
HE3E), SEA0400 (Na’/Ca® A Hafh (NCX) PLFERR) , DHi

S

SRESEESAE )

ALERZ 0 Bl X v7-, NHE O i& M % #l#H 3 2
p38SMAPK DFREAITH 5 SB203580 DRALIRIZL D,
ET-1 12 & 28tk o[Ca*]; LHRISITIZIEW L L
p38MAPK @ U »F2{b Bl TR RFRIZHE N L 7=,
INHOFRERMNEL, TRPC Fx R WolohFF v
F ¢ RV R ONNHE %41 L7 fiiadt Na" oAz L v,
JaPN Nat+iER EF L, ZOfE%E, NCX 8 ) A= E—
RIZBREN 45 2 LI2 L » T, [Ca*]; ERUSHAAE LT
HEELZONT, BEENZ &2, p38MAPK DU Uik
&L, ET-1 LB, RREFRIZHML 7=,

(6) =K G773 ) —EBEZN L= TRPCEERIEMDEENTR

A B ITLAAT, DS IRIC S W TT AT v
> (Ang) 1T FIPKIZ & % nuclear factor of activated T cells
(NFAT) O &S, Z=&8K G, 77 IV —&HAE
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ZOFMIR AT = A LFTEIRE LTHL TRV, 22
TARMFR T, ZHEEBE TRPC F v X MIZEH L,
Gu/Gi; BMAEZN LTz Ca' v 7/ ) v ZiHHEALD 51
AR =X LEfRT LT,

Gao/Goys 241 L7z TRPC6 ORBUE MR K& >
(ET- DRI L B Ca* v 7 ) v s i 595 2
ERRABNE ol (DFRHESFMIIZIC ET-1 RS EAT 5
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~EBALT D, ET-1 HEKIC X Da-SMA OFREBLHNIT
Goo/Gouyy DEERERREIC LV fifl s iz, ZORERD,
Goo/Gayz ¥ 7 U v 71X ET-1 BB X 5 BRHEAL & fh

THZENRENT, &2 AN, TRPC6 siRNA F7-iF
cyclosporin A DALEE, ET-1 HIZ X % a-SMA DIEH
ZWOCHER ST, LLEOREED D, Gayn/Goys IEFRHEL
RAEE IR O 2 SO T F AR EIEIL L 9 5 Z &,
B LU Ga,y/Goys I L7z TRPC6 FEB BN & NFAT D%
MEALIE ET-1 FRIC £ 5 a-SMA 2Bk L CHiil B 8
S ZEBHLMNER 5T, Goyy/Goys &I L7z TRPC6 D
FEBIEME, @R ET-1 FREICKET 2 DIRO X H T
T7 4 — Ry J RS LTI TW SO0 Ll
AAN

(7) TRPCB LRI ET v

FIE R GRS R ER R E A IER NI A

B ET VT OFFRICBNT I T MMEFFED
MR > 7 LSk & IR T RBLA S X 2 2
EREMONTEY,Ca/ W LT 2V ARIFNE phosphatase
T 5 calcineurin [FERE KT NFAT 2/ LT 9 Lzl
R RBEBLONTUILHO VTV o 7ICBbb Z &
NHREIN TS, LHrLEDLS 7 Ca V— AR
calcineurin-NFAT % DIEMEIGIZBE D 2 L ELLH LT
72, F 72D EK % 777 calcineurin Tg ~ 7 A ZHUN T
TRPC family DEE TR EZMFT L7 & T 5, TRPC6 D
FHELPNEIRNMICEBIZTITEL TSI Z 2 R LT,
TRPC6 I~ U ZADEATAKL, & FOALLITIBNT
HIEHMNTLHE LTV, Z 2T TRPC6 DIEHTTHRET
ERLEDICFOTaE— R — it LzE 25,
TRPC6 15T LI 2 (T O NFAT #5481 hDIFEEL

FIE L, % NFAT 738 TRPC6 DJRHIRITIC & 5 FEHTT
HICEBETHDL I L EEX LD, SbICHEEMRICE
VT TRPC6 DB FIFEHLIE calcineurin-NFAT R8I & 1 141k
SELHZEHRM LI, 2T TRPC6 % LIz
B+ H~ 7 X (TRPC6 Tg) A B L7=& 25, Zhb
< 7 ATDEREDER TB L OO AREREL K LT
ZEPHBMNERoT, IO Y ATILLHRE
RIE{R T CTdH D beta-MHC #Ax T-HHOTTHEDFED 5
U, FEEE beta-MHC O 7' 10 & — % —HEIIZ 13 NFAT B &
ONNFAT E AT 52 EBNMBID GATA KT DA
A RO BTz, LA EX Y TRPC6 I calsineurin-NFAT
FRI @ positive circuit loop ZFZRE L, Ll OFEK Y €7 Y
Y ZIZBE LT B ATREE DRI ST,

(8) Functional analysis of TRP isoforms expressed in human colonic myofibroblast cell line CCD-18Co

Mo A8 b B A HE SF M la Bk T & 5 CCD-18Co 1
cyclooxigenase #FHL L, PGE, DFEAET HRES) & REFL
T\ %, PGE, DAy IHTMAAS Ca k7 TH Y, S HIC
TNFo® ILI1BIZ L W i S v 5, HFH DL, PGE, /bl
b5 Ca® i AR & [FE 9 D728, CCD-18Co Milluic

M (KT B AEYHE)

F1} 5 TRPC,TRPV,TRPM D% 5% RT-PCR JEIZ & V) fi#
Mritz, £720< 200 TRP 2EMALT2RIEICL Y,
IR F A4 L BRNMBIEIND 2 L 2 BEREH YD
fEATIZ X DI SN Lz, F£7- TNFofilld b [FBkIZ Ik
W H T4 A ZE LT, & 51X 24 KE# O TNFa
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F1T TRPCl OFHRAFLEL, 2 M T7EEME Ca® A
DOEBMABER - ENDZLERE L, ZAbOBE

7%, TNFolZ & % PGE, FE/AEDFHEIC
VEHEMI L TN,

YHTHD LHED

(9) TRPVAF ¥ RILDMAFZHBICE T 55 2EEEZOAREMS

H#& 51X, TRPV4 K~ 7 R (TRPVA-/-) ~D &R E
WARBEHIZ L B MPREED LRI Ty v
(AVP) b e LT 5B Z & 026, TRPV4 (X AVP I
BTV D & RE L7z, — 77, Liedtke 513, TRPV4-/-
TORKFERTIE, TEH LY MPEEES LV &< ok

I < AVP IR T 92 LG L TRV, KA
IZBIT 5 TRPV4 O&EENITER1H D, £ 2 THIHE,
TRPV4-/-COWIKIZ X 5 i HIEFEEE(bL % R T 5 &
& BT, FRRHIAIC B W CREIRIELE T TG % TRPV4
DIFED AHEMEIZ DWW THEE L 72,

1) TRPV4-/-~ 7 Z %K) 96 B DWW K St (2 BN =28,
HOKBICE AR~ U R L OZEIFES, MIFREEIT 72

KIS (BIREFRRYE R 73RBS E M)

REHWOKE CHOTNIE T L TN DDA ThH -7,

2) BEEAERAIERE Neuro2A 25, TRPV4 2335 LA
BEEISET O MEEYy 77 a—=07 L, SiEEE
WIG% 95 TRPVA BE(EL, ZOINEY, EiRidEHREK
ZMETF v x v & U TR S 7z TRPVI splice variant
OFELITHEBAR CTH T, £, ZOEMELOBTIC
1%, KRG & FERIC PLA, Z2H$ 257 7% K@
A — ROBEBRHSENE otz U EORERNS, &
ERNOREEFEZIBNT, MANTERBEITGE LT
P I PRFIFE 2B < TRPVA DIFFED FIREMEN /RIE &
o,

(10) TRPAMDEET 3fEHEE

M GO R

FERARGHAICREL L TV AL 9230 TRP F ¥ %
Vi, IREEEWBEISE L, FRE ORI E e
EHDZ LT, EMEOEEEZERITEEZLNTY
%, ZOHTH, TRPAL 1L, RIECHMENEIZ XL D%
HERICEETHEEZ2 DN TVWD, RERTIE, il
ED & 5 AT TRPAL AEE-$ 50 & LN
TLHMT, &FIERLFHELYERBICKT 5
TRPA1 DISE & at Uiz, IREARIC BT 2 iR L2 M
LA, WAMIZELY TRPAL OIEMLR LI

7oo ZOWEMARIY, MRABE R TR Z o T\, kY

B X DEM AL ERAI LZE 25, W20 TRPAL
%@ﬁ%éﬁéi HaRHLEZ, 209 bildf{bksHEiC
K DIGHAIC OWTHRT 21T o 72 & T A, TRPAL I, i
TR /K F#EIC X 2 Ml E OB IC L v, EHAICTEN
k&b Z EERHLE, 7, @BRBIEKFICL>TH
FEEINDIFAITENC TRPAL BBE LTz, ZhbHo
Z & D, TRPAL ITBFELKFE N LTokk < 70T 2T
WZREG-4 2 FIREME S RIR STz,

(11) TRPV1 mediates neurotoxicity induced by G, -coupled receptor agonists at slightly low pH

B OIE, BEE KN EsiiRic s 5 TRPVL O
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ZALES D Z LI &0 MR AL B S 41, TRPVI D
T TR N THDHH T EE I L OHIS Ca™
BrREBIC L D MBAENRE Sz, F7o L BB AAE
Ca®'F ¥ RV OMEFKTH 5 nifedipine 12 & - T HIHRE
AARZEI TR &7z, S 6, EMHBRFEFED scavenger
b AL SE T S L7, ENE S TIEMIRE A A
L 72 pH S iciifla 4 & &, TRPVI ZiHM(bT 5 2
ERNE B A Mg (474 22, N-arachidonoyl
dopamine BLPE A X I VT T VF =07 8D G

(12) Snapin Z+ 9 %an7 LT U ZBRKROZEREEEME Ca™ ik

F & UCT/MaEE EICfF/ET 5 Snapin & 11X SNARE
BERICHGT EA L LTHMLATND, Fxld,
two-yeast hybrid AR L EIER SIT LV a0, 7 R
TV U RIK (0 4-AR) (ZSnapin A LT\ D Z & &1
5 AMZ L7z, Snapin (Fa AR 0 C SR < o0 PN fE
ICHEAT D, TOREIE, aa-ARZE T =2 NRKIC X
DIGEMELT 5 &, RS H, Snapin 1T I B8
L7z, Snapin & o s-AR & 3FEBL S 72 PCI12 Mild %, o
1A-AR D FH &R X 72 PC12 filifa & bl 95 &, aa-AR
Z il %, sustained phase \Z7 5B HIMES Ca®t DA
IC L B[Ca" ] D LFHE LIRS 72, Snapin & ja-AR

coupled receptor 7 T =R ) & 52 7-54E, TRPVI 470
L 7= AR SE DS 358 S A7z, 2 & Ifas e & @ % o pH
FIFIZBOW ISt 2 A E L e, £ 22 I U3
PIZ L0 AR SN D MIESEIET 7 % B UBmRAERE S~
BT A &= COMEFRICL Y Ml S, BLEd
5, TRPV1 (3l M 72 & DR PR B2 I Th|
T Z SN DR RIS T O SE D BB 72 A
HF L&z b,

(ROC)## A h =X L
B (GEHRRF « 50 - SREFHE )

% 4RI S 72 PCI2 MIELC Snapin (253 % siRNA %3
AT DE, ZNDLOWMERITIEAL LT, 72, a1a-AR
D F % 3B X E 7 PC12 fAEIZ Snapin (2%} 5 siRNA %
WAL, NTEMED Snapin ZH1HI4 5 &, fMSL Ca¥ D
NTIEEAEME L, £, ann ZEEEELICEY,

Snapin (X TRPC6 F v /L& bHHAMEA L, MR
D TRPC6 OFRBAMSE L Z LBALMNICRST
ZEMh, 20 CaRADHIRIL, ox ZAM—Snapin
—TRPC6 D =BAEEWRICED LD THDZ L BREE
i,

(13) Nitric oxide (NO) serves as a tonic brake via protein kinase G (PKG) for ca® entry through vascular

transient receptor potential (TRP) channel TRPC6

TRPC6 [T M ikIZ 1) 5 E2 e TRP F ¥ F /L Th
Y, vascular tone generation X° remodeling (2 B8 5-9~ 5 FEk
WA F A F v XNV ERHEELLTND, ZHETIC
TRPC6 | CaMKII X° PKC (Z L Dl &7 Tnd Z &
DB BN EN TN D, A 51, H721Z NO/cGMP/PKG
A LTeRBEIZ L Y TRPC6 SRefei) el 2521 T
% L R U7-, HEK293 fillfidiZ TRPC6 #FH S5
& muscarinic receptor JIIJH=> GTPyS D% 5-1Z &V TRPC6
IRERIZRIERIR D T4 L EIRDBBIE SN D, 2 b D

HbPEE] (R A AR

EIEIE NO i 58 TH D SNAP DALE (2 X 1 3 < Ji] &
iz, SeEiEgelc kv, 2o TRPC6 OIflITEE
ECORBEEZMBISND Z LITRRE LT &3 55
a3 Nz, EREEED GTPYS 7 e/ Thd
8-bromo ¢cGMP (Z & - T b [AHkIZ TRPC6 1340l S hu 7z,

SNAP & 8-bromo cGMP |Z & % TRPC6 O #jiffili%, PKG @
PLEFRIS L PKG (XD VU VBEEN O T T = @
ICE 0 ERITHER L, BRIV TIE, BT
BB RIIED S i &5 NO ICHEERIZIR STV D
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ZEMD, ZOPKGIZLD Y UER{LEN LT TRPC6 #11
HIESRE I, A TICBWTIFIEYE ICs Xk o

(14) DI EHRAKRIZETD MILRAY Y

TR T A& 5 D B AR AR VL BI A2 SRR 3L oD S
BHTHY, DANY CZFREORBEORES RY —ED
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FTbvbix M3 A A B Y U RRRIEIZIG CCB D
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(1) Appetite control by gastrointestinal hormones and therapeutic potential of ghrelin for cachexia

Masamitsu Nakazato (Miyazaki Medical College, University of Miyazaki)

The gastrointestinal tract produces a large array of
substances to regulate feeding. Energy balance is controlled
by the complicated and minute interactions of substances to
stimulate or suppress food intake and energy expenditure. The
molecular mechanisms of energy balance are coming to light
by the recent robust progresses in the molecular biology and
neuroscience. Hypothalamus, the center of energy homeostasis,

receives information related to satiety and fast from the body

and other brain regions, integrate them, and mediate
interactions with efferent pathways. We have identified
peptide ligands for orphan G-protein coupled receptors and
studied their physiological and clinical implications in the
regulation of energy homeostasis. We have clarified that the
vagal afferent is the major pathway conveying signals of gut
hormones to the brain. I will talk about a feeding-stimulating

(orexigenic) peptide, ghrelin and its therapeutic potential in
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cachexia. These findings will provide a clue to our better
understanding of the molecular etiology of body weight
control and the pathogenesis of obesity and anorexia in
humans.

Ghrelin, an endogenous peptide ligand for the growth
hormone secretagogue receptor, is produced mainly by
stomach cells and stimulates hunger centers in the
hypothalamus which controls food intake and body mass.
Ghrelin secretion is stimulated upon energy deficits and
induces food intake. The plasma ghrelin concentration is
upregulated before meal and decreases after feeding. At
present ghrelin is the only peptide to transmit hunger
information from the periphery to the brain. Gastric ghrelin
functions to maintain energy homeostasis. Plasma ghrelin

levels in cachexic patients suffered from cancer, chronic heart

failure and respiratory failure are upregulated compared with
non-cachexic patients, but its anabolic effect is insufficient to
maintain body weight. Peripherally administered ghrelin
stimulates appetite in normal volunteers. Some clinical trials
to investigate therapeutic potentials of ghrelin in cachexia
have started for patients with anorexia nervosa, cancer,
chronic heart failure, and chronic obstructive pulmonary
Ghrelin

disease in Japan, USA, and European countries.

suppresses  proinflammatory  cytokines expression in
leukocytes and this anti-inflammatory activity has a potency
to inhibit the development of cachexia induced by cancer
progression. The effects of ghrelin on energy balance have
implications in its potential use as a therapeutic target

associated with cachexic and/or inflammatory diseases.

(2) Young-adult specific hyperphagia due to NPY neuron hyperactivity is coupled with visceral obesity

and leptin resistance in type 2 diabetic GK rats

Toshihiko Yada!, Fumihiko Maekawa', Daisuke Kohno', Yuko Maejimal, Hideharu Kurita'? and Masako Toriya1

('Division of Integrative Physiology, Department of Physiology,

’Department of Neurosurgery, Jichi Medical University School of Medicine)

GK rats, a model of type-2 diabetes with impaired insulin
release and action, exhibited hyperphagia selectively at 6-13
weeks of age, while body weight was not changed, as
compared to control Wistar rats. In 11 weeks-old hyperphagic
GK rats, visceral fat was accumulated and plasma leptin was
elevated. Leptin-induced suppression of food intake and
phosphorylation of STAT3 in the hypothalamic arcuate
nucleus (ARC) were markedly reduced, and NPY mRNA
level in ARC was eclevated. Intracerebroventricular (icv)
injection of NPY Y1 receptor antagonist corrected the
hyperphagia. The results indicate that the young-adult
hyperphagia in GK rats is caused by hyperactivity of ARC
NPY neurons, which may result from and/or lead to visceral
fat accumulation and leptin resistance. Young-adult GK rats
exhibit hyperphagia, visceral obesity and diabetes, providing

a unique model of metabolic syndrome.
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Here, an important question is “How leptin regulates NPY
neurons?”, NPY neurons were isolated from young-adult (6
week) rats, and cytosolic Ca>" concentration ([Ca®']i) was
measured by fura-2 fluorescence imaging. Ghrelin increased
[Ca®]i in NPY neurons, and leptin counteracted the
ghrelin-induced [Ca®']i increases. The leptin effect was
blocked by inhibitors of PI3 kinase and phosphodiesterase 3
(PDE3), but not STAT3 and ATP-sensitive K channels.
Furthermore, stimulation of feeding by icv ghrelin in rats was
counteracted by leptin in a PDE3-dependent manner.

Thus, the PI3 kinase- and PDE3-dependent leptin signaling
plays a central role in suppressing the activity of ARC NPY
neurons and thereby feeding. Dysfunction of this pathway
may be involved in hyperphagia and visceral obesity in GK
rats and possibly other models of diabetes and metabolic

syndrome.



(3) A new anorexigenic molecule, nesfatin-1

Hiroyuki Shimizu, Shinsuke Oh-I, Masatomo Mori

(Department of Medicine and Molecular Science, Gunma University Graduate School of Medicine)

We identified a new anorexigenic molecule, nesfatin-1 by
subtraction cloning assay. Nesfatin/NUCB?2 is expressed in
hypothamic nuclei that are involved in the regulation of
feeding behavior. The i.c.v. injection of nesfatin/NUCB2
inhibited food intake in rats, while i.c.v. injection of the
antibody against nesfatin/NUCB2 increased food intake.
Prohormone convertase-1, 3 and -2 co-localized with
nesfatin/ NUCB2, indicating that this molecule can be
processed by PC-1, 3 or -2. Nesfatin-1 existed in rat
cerebrospinal fluid. The i.c.v. injection of nesfatin-1
decreased food intake in a dose-dependent manner, whereas
injection of an antibody neutralizing nesfatin-1 stimulated
appetite. In contrast, i.c.v. injection of other possible
fragments processed from nesfatin/ NUCB2 (nesfatin-2,
nesfatin-3) did not promote satiety, and the mutant form of
nesfatin (A83A84) failed to show any inhibition of food
intake. These data indicated that conversion of nesfatin

/NUCB2 to nesfatin-1 is necessary to induce feeding

suppression. Chronic i.c.v. injection of nesfatin-1 reduced
body weight, whereas rats gain body weight after chronic icv
injection of an antisense morpholino-oligonucleotide against
the nesfatin gene. The i.c.v. injection of nesfatin-1 reduced
food intake in Zucker fatty rats with a leptin receptor
mutation, and an anti-nesfatin-1 antibody did not block the
leptin-induced anorexia. Treatment with i.c.v. injection of
SHU9119, an antagonist specific for the melanocortin 3/4
receptor, completely abolished the anorexia by i.c.v.
nesfatin-1 injection. However, i.c.v. injection of nesfatin-1 did
not affect the expression of the genes encoding
proopiomelanocortin in the paraventricular nucleus of the
hypothalamus. Intraperitoneal injection of nesfatin-1
dose-dependently inhibited food consumption in mice.
Nesfatin-1 may be involved in the physiological regulation of
appetite, and it inhibits food intake, independent of leptin
pathway. Nesfatin-1 may be one of possible candidates for the

treatment of human obesity.

(4) Role of clusterin (apoprotein J) in the regulation of food intake and body weight

Minseon Kim

(Department of Internal Medicine University of Ulsan College of Medicine)

Clusterin (apoprotein J) is the 80 kDa disulfide-linked
glycoprotein that is abundantly present in plasma,
cerebrospinal fluid and seminal fluid. Clusterin has been
implicated in lipoprotein transport, complement-mediated cell
lysis, sperm maturation, cell migration and apoptosis.
However, its major physiologic role is not still unclear.

Clusterin (apoprotein J) is expressed in the hypothalamus, a
key organ regulating food intake and body weight. We have
found that hypothalamic clusterin expression was increased
by food intake but this change was blunted in obese ob/ob
mouse, suggesting that clusterin may have a role in the

control of food intake and body weight. To investigate the

role of clusterin in the hypothalamus, we administered
synthetic full length secretary form of clusterin into the 3rd
cerebroventricle, adjacent to the hypothalamus, of C57BL/6J
mice and monitored food intake and body weight. ICV
administration of clusterin significantly decreased fasting-
induced feeding and reduced body weight at 24 h post
injection. Consistent with these findings, bilateral injection of
clusterin-adenovirus in mediabasal hypothalamus decreased
food intake but increased energy expenditure, resulting in
decreased body weight. Similarly to leptin, a representative
anorexigenic hormone, ICV administration of clusterin

increased Signal Transducer Activated Transcript (STAT)-3
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phosphorylation in the hypothalamic neurons. Co-

administration of sub-clinical dose of clusterin potentiates the

anorexigenic effect of leptin. Our data identify clusterin as a

novel anorexigenic molecule.

(5) Pathophysiological roles of adiponectin and adipoRs

Toshimasa Yamauchi !, Takashi Kadowaki 2

('Department of Integrated Molecular Science on Metabolic Diseases,

22™ Century Medical and Research Center

2Department of Metabolic Diseases, Graduate School of Medicine,

We identified adiponectin as therapeutic target for

metabolic syndrome by wusing the combination of
genome-wide scanning and the use of DNA chips. Genetic
studies on SNPs of adiponectin gene as well as functional
analyses including generation of adiponectin transgenic or
knockout mice suggest that reduced adiponectin levels play a
causal role in the development of metabolic syndrome.
Moreover, the human adiponectin mutations analyses led to
identification of high molecular weight (HMW) adiponectin
as most active form. We then developed a novel ELISA
system and showed that measurement of HMW is useful for
the prediction of metabolic syndrome.

We also identified adiponectin receptors (AdipoR1 and R2)
by expression cloning and found that AdipoRs were also
decreased in obesity. Functional

analyses including

University of Tokyo)

generation of AdipoRs knockout mice or overexpression by
adenoviruses suggest that AdipoRs are required for
adiponectin binding and effects thus the major adiponectin
receptors, and that not only agonism of AdipoRs but also
strategies to increase AdipoRs should serve as versatile
treatment strategies for metabolic syndrome. Moreover,
network analyses revealed that AdipoR1 may be tightly linked
to activation of AMP kinase pathway, whereas AdipoR2 may
be tightly linked to activation of PPAR alpha pathway.
Finally, we showed that PPARgamma agonist up-
regulated total and HMW adiponectin, whereas PPARalpha
agonist up-regulated adiponectin receptors. Moreover, we
showed osmotin, present in fruits and vegetables, activated

AMPK via AdipoRs in myocytes.

(6) Activation of the central melanocortin system mediates the restoration of skeletal muscle
AMP-activated protein kinase in mice fed high fat diet

Hiroaki Masuzaki', Tomohiro Tanaka', Shintaro Yasue', Takako Ishii', Naoki Arai’,

Toru Kusakabe', Fumiko Miyanagal, Ken Ebihara', Masakazu Hirata', Kiminori Hosoda',

Tetsuya Shiuchi?, Yasuhiko Minokoshi’, Kazuwa Nakao'

('Division of Endocrinology and Metabolism, Department of Medicine and Clinical Science,

Kyoto University Graduate School of Medicine

’Department of Developmental Physiology, National Institute for Physiological Sciences)

Little is known about a role of central melanocortin system activated by leptin and serves as a master regulator of fatty

in the control of fuel metabolism in the peripheral tissues. acid B-oxidation. To elucidate an unidentified role of central

Skeletal muscle AMP-activated protein kinase (AMPK) is melanocortin  in muscle AMPK regulation, we treated
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conscious, unrestrained mice intracerebroventricularly with
melanocortin agonist: MT-II or antagonist: SHU9119. MT-II
augmented phosphorylation of AMPK and its target
acetyl-CoA carboxylase (ACC) independent of caloric intake.
Conversely, AMPK/ACC phosphorylation by leptin was
abrogated by the co-administration of SHU9119, or in KKAy

mice, which centrally express endogenous melanocortin

AMPK/ACC phosphorylation in

antagonist. Importantly, high-fat diet-induced attenuation in

leptin-overexpressing

transgenic mice was not reversed by central leptin, but

markedly recovered by MT-II. Our data provide the first

evidence of a critical role of central melanocortin in
leptin-skeletal muscle AMPK axis, and highlight the system

as a therapeutic target in leptin-resistance.

(7) Angiopoietin-like factors (Angptls): potential new targets for therapy of obesity

and related insulin resistance

Yuichi Oike *?

('Department of Molecular Genetics, Graduate School of Medical Sciences, Kumamoto University,

?Laboratory of Vascular Biology & Metabolism, Center for Integrated Medical Research,

Obesity is an increasingly prevalent medical and social
problem with potentially devastating consequences because
it clusters with type 2 diabetes, hypertension and
hyperlipidemia in the metabolic syndrome, which is an
important risk factor for cardiovascular disease incidence
and mortality. The molecular mechanisms underlying
obesity have not been fully clarified, and effective
therapeutic approaches are currently of general interest. We
identified angiopoietin-related growth factor (AGF, also
known as Angptl6 and encoded by the gene Angptl6) as a
member of the Angptl family and showed that it is a

circulating orphan protein that induces angiogenesis.

School of Medicine, Keio University,

3PRESTO, Japan Science Technology Agency (JST))

Furthermore, AGF has been shown to counteract obesity
and related insulin resistance, suggesting a possible role of
AGF in the reduction of the cardiovascular disease. More
recently, we analyzed the associations between serum AGF
concentrations and several clinical parameters using our
newly developed ELISA system in human. In this
presentation, as a first topics, I will discuss recent findings
regarding the role of AGF in obesity and insulin resistance
in mice and human. And then, as a second subject, I would
like to show the new role of Angptl2, which is a member of

the Angptl family, in obesity and insulin resistance in mice.

(8) Chemical shift of redox state of pyridine nucleotides reverses obesity and metabolic syndrome

Minho Shong

(Laboratory of Endocrine Cell Biology, National Research Laboratory Program, Department of Internal Medicine,

Due to increasing worldwide incidence of metabolic
syndrome, there is urgent need for effective novel therapeutic
modalities to treat this disease. Currently, the most reliable

therapeutic approach to metabolic syndrome is to restrict

Chungnam National University School of Medicine)

caloric intake and to increase energy expenditure through
exercise, thus creating a negative energy balance and
subsequent weight loss.The pyridine nucleotides, NAD(P) +
and NAD(P)H play important roles in cellular energy
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metabolism and metabolic homeostasis by regulating
mitochondrial oxidative phosphorylation and numerous
enzymatic functions such as Sirt family proteins. When the
cytoplasmic NAD(P)+to NAD(P)H ratio is high, the rates of
glycolysis, fatty acid oxidation and mitochondrial oxidative
phosphorylation increase. This observation suggests that a
pharmacologically-induced increase in the cytoplasmic
NAD(P)+/NAD(P)H ratio might stimulate mitochondrial
oxidative phosphorylation and adaptive mitochondrial
biogenesis. Furthermore, this might be a useful therapeutic
approach for patients with metabolic syndrome. When
cytoplasmic NAD(P)H:quinone oxidoreductase 1 (NQO1) is
activated by compounds, the cytoplasmic
NAD(P) +/NAD(P)H equilibrium is shifted towards oxidized
NAD(P)+. Under these conditions, the high NAD(P)+

/NAD(P)H  ratio

€xogenous

stimulates  mitochondrial  oxidative
phosphorylation and glycolysis and activates sirtuins. Here we
show that the mechanism by which NQOI-mediated
oxidation of NAD(P)H leads to enhanced mitochondrial fatty
acid oxidation involves activation of AMP-activated protein
kinase (AMPK). Furthermore, NQO1-mediated oxidation of
NAD(P)H ameliorates most of phenotypes of metabolic
syndrome, including obesity, glucose intolerance,
dyslipidemia, and fatty liver disease in ob/ob mice and in
mice on a high-calorie diet with diet-induced obesity. These
phenotypic changes are associated with increased
mitochondrial biogenesis and higher energy expenditure.
These observations demonstrate that an NQO1-mediated shift
in the NAD(P)+/NAD(P)H ratio may provide a novel
pharmacological approach for treating the symptoms of
metabolic syndrome including obesity. Due to increasing
worldwide incidence of metabolic syndrome, there is urgent
need for effective novel therapeutic modalities to treat this
disease. Currently, the most reliable therapeutic approach to

metabolic syndrome is to restrict caloric intake and to
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increase energy expenditure through exercise, thus creating a
negative energy balance and subsequent weight loss.The
pyridine nucleotides, NAD(P)+and NAD (P)H play
important roles in cellular energy metabolism and metabolic
homeostasis by regulating mitochondrial oxidative
phosphorylation and numerous enzymatic functions such as
Sirt family proteins. When the cytoplasmic NAD(P)+to
NAD(P)H ratio is high, the rates of glycolysis, fatty acid
oxidation and mitochondrial oxidative phosphorylation
increase. This observation suggests that a pharmacologically-
induced increase in the cytoplasmic NAD(P)+/NAD(P)H
ratio might stimulate mitochondrial oxidative phosphorylation
and adaptive mitochondrial biogenesis. Furthermore, this
might be a useful therapeutic approach for patients with
metabolic syndrome. When cytoplasmic NAD(P)H:quinone
oxidoreductase 1 (NQOI1) is activated by exogenous
NAD(P)+/NAD(P)H
equilibrium is shifted towards oxidized NAD(P)+. Under

these conditions, the high NAD(P)+/NAD(P)H ratio

compounds, the  cytoplasmic

stimulates mitochondrial oxidative phosphorylation and
glycolysis and activates sirtuins. Here we show that the
mechanism by which NQO1-mediated oxidation of NAD(P)H
leads to enhanced mitochondrial fatty acid oxidation involves
activation of AMP-activated protein kinase (AMPK).
Furthermore, NQOI-mediated oxidation of NAD(P)H
ameliorates most of phenotypes of metabolic syndrome,
including obesity, glucose intolerance, dyslipidemia, and fatty
liver disease in ob/ob mice and in mice on a high-calorie diet
with diet-induced obesity. These phenotypic changes are
associated with increased mitochondrial biogenesis and higher
energy expenditure. These observations demonstrate that an
NQOI1-mediated shift in the NAD(P)+/NAD(P)H ratio may
provide a novel pharmacological approach for treating the

symptoms of metabolic syndrome including obesity.



(9) Role of the peroxisome proliferator-activated receptor-gamma co-activator-1 alpha (PGC-1 alpha)

in diabetes ; Friend and foe

In-Kyu Lee

(Department of Internal Medicine, Kyungpook National University Hospital, School of Medicine,

The peroxisome proliferators-activated receptor- y co-
activator-lae (GC-1 ) is a transcriptional coactivator identified
as an upstream regulator of mitochondrial number and
function. PGC-1 a is expressed in human aortic smooth
muscle cells (HASMCs) as well as endothelial cells (HAECs)
and is up-regulated by AMPK activators including metformin,
rosiglitazone and alpha-lipoic acid. Tumor necrosis factor- o
(TNF- o), major proinflammatory factor in the development
of wvascular inflammation, stimulated intracellular ROS
production through increases in both mitochondrial ROS and
NAD(P)H oxidase activity.

Adenovirus-mediate overexpression of the PGC-1 o gene
to HASMCs and HAECs profoundly reduced intracellular

ROS production, mitochondrial ROS production and

Kyungpook National University )

NAD(P)H oxidase activity. Consequently, it decreased NF-«
activation and expression of MCP-1 and VCAM-1 that were
induced by TNF- a.. This study presents the possibility that
the agents increasing PGC-1 o expression in the vasculature
may help prevent the development of atherosclerosis.

Recent report showed that PGC-1 a is also expressed in
pancreatic Pcells and its expression level is markedly
elevated in diabetic animal models, including partially
pancreatectomized rats. Defective insulin secretion was found
in PGC-1a -overexpressed pancreatic islets through
down-regulation of the expression of transcription factor
including PDX-1 as well as ATP production.

Herein, we found new molecular mechanism by which

PGC-1 a decreases insulin gene expression.

(10) Genipin inhibits UCP2-mediated proton leak and acutely reverses obesity- and high glucose-induced

f cell dysfunction in isolated pancreatic islets

Chen-Yu Zhang

(State Key Laboratory of Pharmaceutial Biotechnology, School of Life Sciences, Nanjing University )

Uncoupling protein (UCP) 2 negatively regulates insulin
secretion. UCP2 deficiency (by means of gene knockout)
improves obesity and hyperglycemia-induced 3 -cell dysfunction,
and consequently improves type 2 diabetes. In the present
study, we have identified a cell-permeable inhibitor of UCP2,
genipin. In isolated mitochondria, genipin specifically inhibits
UCP2- and UCP3-mediated proton leak, which is induced by

exogenously added superoxide. In pancreatic islets, genipin

increases mitochondrial membrane potential and stimulates
insulin secretion in a UCP2- dependent manner. Importantly,
acute addition of genipin to isolated islets reverses
hyperglycemia-and obesity-induced [ -cell dysfunction.
Therefore, genipin (or derivatives) represent a new class of
compounds that might be useful for the treatment of 3 -cell

dysfunction and type 2 diabetes.
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(11) LXR-mediated lipotoxicity in pancreatic beta-cells

Sung Sik Choe, A Hyun Choi, Joo Won Lee, Jac Bum Kim

(Department of Biological Sciences, Research Center for Functional Cellulomics, Seoul National University)

Type 2 diabetes mellitus is characterized by hyperglycemia,
insulin resistance, and defective insulin secretion. During the
early phase of type 2 diabetes, normal blood glucose levels
are maintained by a compensatory response in which
pancreatic 3 cells increase insulin secretion. However, these
cells gradually lose their ability to keep up with the prolonged
high demand and eventually undergo apoptosis. The
accumulation of excess lipid in the pancreatic islets of obese
subjects (with type 2 diabetes) has been implicated as being
one of the main causes of § -cell dysregulation. It has also
been observed that chronic hyperlipidemia contributes to 3
-cell dysfunction in an interdependent manner with
hyperglycemia. Despite considerable effort to decipher the
detailed mechanisms behind this phenomenon, it is still
unclear how hyperlipidemia induces [ -cell failure under
hyperglycemic conditions of type 2 diabetes.

Liver X receptor (LXR) a and LXR B play important roles

in fatty acid metabolism and cholesterol homeostasis.

Although the functional roles of LXR in the liver, intestine,
fat, and macrophage are well established, its role in pancreatic
B -cells has not been clearly defined. In this study, we
revealed that chronic activation of LXR contributes to
lipotoxicity-induced 3 -cell dysfunction. We observed significantly
elevated expression of LXR in the islets of diabetic rodent
models, including fa/fa ZDF rats, OLETF rats, and db/db
mice. In primary pancreatic islets and INS-1 insulinoma cells,
activation of LXR with a synthetic ligand, T0901317,
stimulated  the

ADDI1/SREBPIc, FAS, and ACC, and resulted in increased

expression  the  lipogenic  genes
intracellular lipid accumulation. Moreover, chronic LXR
activation induced apoptosis in pancreatic islets and INS-1
cells, which was synergistically promoted by high glucose
condition. Taken together, we suggest lipid accumulation
due to chronic activation of LXR in B -cells as a possible
cause of B -cell lipotoxicity, a key step in the development of

type 2 diabetes mellitus.

(12) Adipo-vascular crosstalk in obesity and cardiovascular disease

Ichiro Manabe

(Nano-Bioengineering Education Program, The University of Tokyo Graduate School of Medicine)

We identified KLF5, a member of the Kriippel-like zinc
finger transcription factor family, as a factor that plays a
critical role in cardiovascular disease. KLF5 heterozygous
knockout (KLF5+/) mice exhibit much reduced neointima
formation, adventitial reactivity, and angiogenesis following
vascular injury. They also showed reduced cardiac
hypertrophy and fibrosis. Interestingly, KLF5 also crucially
involved in adipogensis. KLF5+/ exhibited impaired WAT
development. KLF5 is induced by C/EBP and & and
activates PPAR y promoter, thus mediating the early and late
differentiation programs of 3T3-L1 adipocytes. Moreover,

when KLF5+/ were fed with high fat diet, they showed clear
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resistance to high-fat diet-induced obesity and were protected
from hypercholesterolemia, glucose intolerance and hepatic
steatosis. Thus KLF5 appears to play roles in both injurious
stress response and metabolic stress response, suggesting that
it may be a common stress response factor in the
cardiovascular and metabolic systems. Given that other
transcription factors including C/EBP and Foxo play roles in
the both systems, there might be a number of common stress
response mechanisms. Indeed, by developing a novel living
tissue imaging method we found that obesity of adipose tissue
involves structural changes similar to those observed in

atherogenesis. Furthermore, adipogenesis in obesity was



tightly coupled with angiogenesis. Taken together, there
appear to be extensive crosstalk between blood vessels and

adipocytes in obesity and there may be common molecular

mechanisms that regulate cellular stress response and tissue

remodeling in obesity and atherosclerosis.

(13) Molecular basis for obesity-related adipose tissue inflammation

Yoshihiro Ogawa'?, Takayoshi Suganami'

('Department of Molecular Medicine and Metabolism,

“Center of Excellence Program for Frontier Research on Molecular Destruction and Reconstitution of Tooth and Bone,

Medical Research Institute, Tokyo Medical and Dental University)

Evidence has accumulated indicating that weight gain is
associated with infiltration of fat by macrophages. Using an in
vitro co-culture system composed of 3T3-L1 adipocytes and
RAW264 macrophages, we demonstrated that a paracrine
loop involving saturated fatty acids and TNFa derived from
adipocytes and macrophages, respectively, establishes a
vicious cycle that aggravates inflammatory changes in obese
adipose Thromb. Vasc. Biol.
25:2062-2068, 2005). Pharmacological inhibition of NF-xB

tissue  (Arterioscler.

suppressed  the  co-culture-induced  production  of

pro-inflammatory  cytokines and adipocyte lipolysis.

Peritoneal macrophages obtained from C3H/HeJ mice
carrying a TLR4 mutation exhibited marked attenuation of
TNFo production in response to saturated fatty acids.
Notably, co-culture of hypertrophied adipocytes and C3H/Hel
marked inhibition of

macrophages resulted in the

pro-inflammatory cytokine production and adipocyte

lipolysis. We also observed that endogenous fatty acids,
which are released from adipocytes via the [ -adrenergic
stimulation, result in the activation of the TLR4/NF-xB
pathway. Collectively, we postulate that saturated fatty acids,
which are released in large quantities from hypertrophied
adipocytes via the macrophage-induced adipocyte lipolysis,
serve as a naturally occurring ligand for TLR4, thereby
inducing the inflammatory changes in obese adipose tissue
(Arterioscler. Thromb. Vasc. Biol. 27:84-91, 2007). Very
recently, we have demonstrated the attenuation of adipose
tissue inflammation in C3H/HeJ mice relative to control
C3H/HeN mice during a high-fat diet (Biochem. Biophys.
Res. Commun. 354:45-49, 2007). Our data suggest that the
saturated fatty acids/TLR4/NF-«k pathway plays a critical role
in obesity-related adipose tissue inflammation and thus help
identify  the reduce

therapeutic  targets that may

obesity-induced inflammation and the metabolic syndrome.

(14) Stresses on adipose tissue in obesity; ROS and hypoxia, and their impact

on adipocytokine dysregulation

Morihiro Matsuda, lichiro Shimomura

(Department of Metabolic Medicine, Graduate School of Medicine, Osaka University)

Obesity is linked to a variety of metabolic disorders, such
as insulin resistance. Dysregulated production of fat-derived
secretory factors, adipocytokines, is partly responsible for
obesity-linked metabolic disorders. However, the mechanistic

role of obesity per se to adipocytokine dysregulation has not

been fully elucidated. In this regard, we have focused on two
kinds of obesity-associated stresses in adipose tissue, ROS
and hypoxia.

First, we investigated oxidative stress in adipose tissue. Fat

accumulation correlated with systemic oxidative stress in
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humans and mice. Production of ROS increased selectively in
adipose tissue of obese mice, accompanied by augmented
expression of NADPH oxidase and decreased expression of
antioxidative enzymes. In cultured adipocytes, elevated levels
of fatty acids increased oxidative stress via NADPH oxidase
activation, and oxidative stress caused dysregulated
production of adipocytokines, including adiponectin, PAI-1,
IL-6, and MCP-1. Finally, in obese mice, treatment with
NADPH oxidase inhibitor reduced ROS production in adipose
tissue, attenuated the dysregulation of adipocytokines, and
improved diabetes.

Next, we investigated hypoxia in obese adipose tissue.
Tissue hypoxia was confirmed by an exogenous marker,
pimonidazole, and by elevated concentration of lactate, an

endogenous marker. Moreover, local tissue hypoperfusion

(measured by colored microspheres) was confirmed in

adipose tissue of obese mice. Adiponectin mRNA expression
was decreased, and mRNA of C/EBP homologous protein
(CHOP), an ER-stress mediated protein, was significantly
increased in adipose tissue of obese mice. In 3T3-L1
adipocytes, hypoxia dysregulated the expression of
adipocytokines, such as adiponectin and PAI-1, and increased
the mRNAs of ER stress marker genes, CHOP and GRP7S.
Expression of CHOP attenuated adiponectin promoter
activity, and RNA interference of CHOP partly reversed
hypoxia-induced suppression of adiponectin  mRNA
expression in adipocytes.

Collectively, our results suggest that increased oxidative
stress and hypoxia in adipose tissues underlie the dysregulated
production of adipocytokines and metabolic syndrome in

obesity.

(15) Clinical implication of adipocytokines in pre-diabetes and high-risk patients of type 2 diabetes mellitus

Sung Hee Choi, Soo Heon Kwak, Soo Lim, Young Min Cho, Kyong Soo Park,

Hong Kyu Lee, Young Bum Kim, Hak Chul Jang

(Department of Internal Medicine, Seoul National University)

Dysregulation of adipokines is closely associated with
glucose homeostatsis and affects insulin sensitivity in many
tissues.

Studies suggest that alterations in circulating levels of
RBP4 and adiponectin may regulate systemic glucose
metabolism and represent a possible mechanism linking
insulin resistance to type 2 diabetes mellitus (DM). We want
to investigate the possible clinical role of these novel
adipocyte-derived adipokines in prediabetes and gestational
diabetes patients, who are at high risk for developing type 2
DM.

To determine whether circulating adipokines contribute to
the development of abnormal glucose homeostasis in women
with a history of GDM, we measured plasma retinol binding
protein-4 (RBP4), adiponectin, and the metabolic parameters
of insulin resistance. Here we show that plasma RBP4
levels were significantly higher in subjects with DM-pGDM
and IGT-pGDM, than in subjects with NGT-pGDM and NP.
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RBP4 levels correlated positively with blood pressure, fasting
plasma glucose levels, fasting insulin levels, triglyceride
levels, abdominal fat area, and HOMA-IR. In contrast,
circulating adiponectin levels were reduced in subjects who
had type 2 diabetes after GDM compared to the other groups
and correlated inversely with parameters of insulin resistance.
Moreover, an inverse correlation between plasma RBP-4 and
adiponectin levels was observed, suggesting reciprocal
regulation of these adipokines.

In other study we measured endothelial dysfunction of
metabolic syndorme patients compared to type 2 DM patients.
For improvement of endothelial dysfunction after
PPAR-gamma agonist treatment, the level of adiponectin
icrement shows strongest correlation in both group. The
amount of adiponectin increment was 2-fold higher in
metabolic syndrome group. Our group measured plasma

concentrations of human RBP4 and compared them with

various parameters associated with insulin resistance in the



subjects with normal glucose tolerance (NGT, n = 57),
impaired glucose tolerance (IGT, n = 48), and type 2 diabetes
mellitus (DM, n = 49). The plasma RBP4 concentrations were

higher in IGT and DM groups compared to NGT group

(median [range] was 18.9 [11.2-45.8], 20.9 [9.9-48.5], and
18.1 [9.3-30.5] p/ml, respectively). However, there was
no difference in plasma RBP4 concentration between IGT and

DM groups.

(16) The role of forkhead transcription factor Foxo1 in pancreatic B cells and brain hypothalamus

Tadahiro Kitamura

(Metabolic Signal Research Center, Institute for Molecular and Cellular Regulation, Gunma University)

Type 2 diabetes is caused by the insulin resistance in
peripheral tissues, such as liver, skeletal muscle and adipose
tissue and the dysfunction of pancreatic 3 cells. It has been
recently suggested that the failure of central regulation of
energy homeostasis also accounts for the development of type
2 diabetes. Recent studies showed that PI3-kinase/Akt
pathway is the most important pathway in the metabolic
functions of insulin. We focused on forkhead transcription
factor FoxO1, a downstream target of Akt. FoxO1 regulates
glucose and lipid metabolism in liver, as well as preadipocyte,
myoblast and vascular endothelial cell differentiation. In the
symposium, I will talk about the roles of FoxO1 in pancreatic
B cells and brain hypothalamus. FoxOl inhibits  cell
proliferation through competition with FoxA2 for binding to
Pdx1 promoter. On the other hand, the expression pattern of

FoxO1 during pancreas development is identical to the pattern

of Pdx1, Nkx2.2 and Pax4, transcription factors known to be
critical for B cell development, suggesting that FoxO1 may
play an important role in B cell differentiation.

Insulin and leptin control energy homeostasis through
regulation of orexigenic (Agrp) and anorexigenic (Pomc)
neuropeptides in the hypothalamus. However, the molecular
mechanism by which insulin and leptin regulate Agrp and
Pomc expression is unclear. We performed microinjection of
adenovirus expressing constitutively active FoxO1 directly
into the hypothalamic arcuate nucleus of rats, and showed that
food intake and body weight were increased in these rats
compared to control rats. FoxOl increases Agrp and
decreases Pomc transcription through the competition with
Stat3 for binding to Agrp and Pomc promoters, which results

in the increase in food intake.

(17) Activation of AMP-kinase in the paraventricular hypothalamus increases the preference

for high carbohydrate diet in mice

Shiki Okamoto, Tetsuya Shiuchi, Atsushi Suzuki, Suni Lee, Yasuhiko Minokoshi

(Division of Endocrinology and Metabolism, National Institute for Physiological Sciences)

The hypothalamic AMP-kinase regulates feeding behavior
in response to hormonal and nutrient signals. Decrease of
AMP-kinase activity in the paraventricular (PVH) and arcuate
hypothalamus plays an important role in anorexic effect of
leptin. However, the effect of AMP-kinase on long-term
energy balance remains to be established. In the present study,
effect of chronic

we examined the expression  of

constitutively-active AMP-kinase (CA-AMPK) in the PVH on
food intake and body weight in male C57BL/6J mice, using
lenti-viral vector with neuron specific-synapsin 1 promotor.
CA-AMPK in the PVH significantly increased body weight
(CA-AMPK mice: 11.0 = 1.5 g vs. the control mice: 3.5 =+
0.3 g, during 3 months after the infection). CA-AMPK mice

also increased food intake before the increase in body weight
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(CA-AMPK mice: 14.8 * 0.9 kcal vs. control mice: 12.9
£ 0.1 kcal/day, 1 month after the infection). Interestingly,
CA-AMPK mice increased food intake only under high
carbohydrate diet (lob chow or high sucrose diet) but not
under high fat diet (68% lard), while the control mice
increased the intake of high fat diet but not high carbohydrate
diet (intake of high fat diet in CA-AMPK mice: 11.7 = 0.9
kcal and in the control mice: 16.5 = 0.9 kcal/day). When
high sucrose and high fat diets are simultaneously available,
CA-AMPK mice chose high sucrose diet, whereas the control
mice chose high fat diet. CA-AMPK increased the mRNA

expression of fatty acid oxidation-related genes in the PVH
such as PPAR alpha, FATPI, acyl-CoA synthetasel and
CPT-1c. Direct administration of etomoxir, an inhibitor of
CPT-1 and fatty acid oxidation in mitochondria, into the PVH
in the CA-AMPK mice, reversed to the high preference for
high fat diet.

Thus, these findings suggest that AMP-kinase in the PVH
regulates not only calorie intake but also the preference for
carbohydrate and fat diets. AMP-kinase in the PVH may
control the food preference by changing fatty acid metabolism

in the nucleus.

(18) Autonomic nerve circuits modulate energy and glucose metabolism

Cross-talk between organs/tissues plays important roles in
regulating energy metabolism and maintaining glucose
homeostasis. However, it remains unclear whether and how
the liver transmits metabolic signals to other tissues/organs. In
this study, we have identified a neuronal pathway that
participates in this cross-talk. Reportedly, hepatic PPAR y
expression is functionally enhanced in obese models and
plays a role in not only hepatic but also peripheral lipid
accumulation.  Herein,  adenovirus-mediated = PPARy2
expression in the liver acutely aggravated hepatic steatosis on
high fat chow loading, but remarkably diminished adipose
tissues. For example, epididymal fat weight was decreased by
46.6% in PPARy -mice as compared to controls. In addition,
resting oxygen consumption was markedly increased, by
29.4%, in PPARy 2-mice. Glucose tolerance and insulin
tolerance tests as well as hyperinsulinemic euglycemic clamp
experiments showed that hepatic expression of PPARy2

markedly improved glucose tolerance and insulin sensitivity.
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Tetsuya Yamada', Hideki Katagiri2

(‘Division of Molecular Metabolism and Diabetes

’Division of Advanced Therapeutics for Metabolic Diseases

Tohoku University School of Medicine)

Furthermore, improved insulin sensitivity in the periphery
was confirmed by enhanced tyrosine phosphorylation of the
insulin receptor and IRS-1 in response to insulin
administration. In PPARy 2-mice, hepatic vagotomy had no
effect on the PPARYy 2-induced phenotypes in the liver, but,
interestingly, blocked the remote effects, including the
reduction in peripheral adiposity, the increments in resting
oxygen consumption and the improvements of glucose
tolerance as well as insulin sensitivity. Furthermore, perivagal
capsaicin application blocked the reduction in peripheral
adiposity, confirming involvement of the afferent vagus in the
remote effects of hepatic PPARy 2 expression. Thus, the liver
is likely to transmit metabolic signals via the afferent vagus.
This novel neuronal pathway originating in the liver may
regulate energy expenditure, fat storage redistribution as well
as systemic insulin sensitivity, and is a potential therapeutic

target against the metabolic syndrome.



(19) Identification of neuromedin S and its possible role in the mammalian circadian oscillator system

and feeding behavior

T. Ida" K. Mori%, M. Miyazatoz, N. Murakami’, K. Kangawaz, T. Sato!, M. Kojima1

('Department of Molecular Genetics, Institute of Life Sciences, Kurume University

Department of Biochemistry, National Cardiovascular Center Research Institute

*Department of Veterinary Physiology, Faculty of Agriculture, University of Miyazaki)

We identified a novel neuropeptide of 36 amino-acid
residues in rat brain as an endogenous ligand for the orphan G
protein-coupled receptor FM-4/TGR-1, which was identified
to date as the neuromedin U (NMU) receptor, and designate
this peptide neuromedin S (NMS)' because it is specifically
expressed in the suprachiasmatic nuclei (SCN) of the
hypothalamus. NMS shares a C-terminal core structure with
NMU. In rat brain, NMS expression is restricted to the core of
the SCN and has a diurnal peak under light/dark cycling.
Intracerebroventricular (icv) administration of NMS in rats
activates SCN neurons and induces nonphotic type phase

shifts in the circadian rhythm of locomotor activity and

decreased 12-h food intake during the dark period in rats. This
anorexigenic effect was more potent and persistent than that
observed with the same dose of NMU. Icv administration of
NMS increased POMC mRNA expression in the arcuate
nucleus (Arc) and CRH mRNA in the paraventricular nucleus
(PVN). Pretreatment with SHU9119 (antagonist for o
melanocyte-stimulating hormone) and o -helical CRF-(9-41)
(antagonist for CRH) attenuated NMS-induced suppression of
24 h food intake. These findings suggest that NMS is
implicated in the regulation of circadian rhythms and feeding

behavior.
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EARDIFFEZ R LT 2 BN ORFTED & BB DAFFERL
REBALTH D D LRI, YO X5 28l irfazE
B BEMEE IS ATREZR O BT Lz, HffiAc e
JRENTODZRT TR B RV REABIEITARK D & 41T,
DR THEMBEOLRIC LV EHOMETE 2804
MRETRNET ZENTE R, E3FT, #HMLT D
53T L D YR RIFTE 5y B ~ DAL 228 T BRI S 0 5
AL, ZORBEREZEFRIICERESEDLTHAD =
EEIGOT AR Lo T,

(1) FLHIT— TERERFEMNEFEMREIR & RBHREE]

WO b YA L ZORE S EEEERIC, BT
MEEIZE > TRBD CTTFTbWRISRTH 5, BEMEN
Yutn D T A ABIAERLTZD, WIS L ERGEL L
FEMMEHELOBE I ITIE T, NIBBERRIET 5 £ T
W2 BRI o o, RBFRATIE, iz U OGS, Y
RHEIE DRI BB A E R R FB L R VR 21D ERD
1 DThH5DH, 7T VT REERCERGETHEKE
IEBRSE L CE 2B 5, DNA OMBHNRIEIZ SN T
NARZEKIREBRNFE R Lo TE T2, BRIy T /N

K B (eSS A A A Z—)

777, KEBE LW S /NZ M ifaiz-2V T, DNA OJF
EBBREIT-72, 1 DI, 7 /327 U7 DNA ~O
BrdU MY iAZiZ X %, Br b DNA OEFHIL, 9 1
DI KRIEE DNA ~ Bodipy-U D HL Y IAZIZ KL % Bodipy
{t. DNA Otk —EBREFEA A —T v 7 Th 5, FrlZtk
#1% Bodipy FOFRUFE (B), 7 vFE (F)DETDHA A
— VU7 (BSD) ik Tz, T D O R &2 B FITHEA
L, EHOBFEN YOS, ZERICENE
I MRARD T,

(2) YiRY—L RNABIEFOEEDSFAFIUR

UK Y —24 RNA #IEF (fDNA)IZY ) AP TR b %
BICFETH2EETFTHY, EFMIATIEL 100 2 &—L
R T MR o T E R BRR A Y AR I
ERL LTS, @i 20X 9 eKEREFIZY) E— N
TR ZIZ LY a =R E LR~ 12 LT R
tDNA (3B OB FHEEIEREZ AL, Bolc/moar
—HEz TEESE, EBHLARLHIEE-E0at
—H A IR LW 2, ST OHIEIE tDNA (SRR
T HEMAEIEMC LV Bl & 2 472 DNA2 AREHEINT
KW AA » F Ry 7§25 2 & C—EER X - kR

AR RE (ESLEAREIFSERT)

HEBINET LTS, Emlr, HEIEERH ORI
noncoding 7RERGIEMEN B> TWDH Z EAVHA LTz, &
DEREIEMIL 2 B — 0D I LR L, A vy F Ny 7
RIS EIGEHEAL T2 2 & CHIEAHET 5 2 Lo T
7o EHI2100 2 =L ERFIET MR => b4
TT, ZOX) RFHE S MNLICR Z > TV D L3
ZI2< <, 27 RN~ 7 v s b iE R
WCHELTWNDEEZLND, IDNA XA F I 7 A5
2B 5 E MBSO AR L2V,
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(3) Capture & Tension DO FREN S R T L

miff BERK (ARKRSY O /EMmBAmgeT Ml TaAmrsess)

BRI A e SRR~ SIS N D T2 DI
i, BOESEGRREICB W CEIEE (% ha7) &)
fEfR (RE RL) BSIELSMAEEM Ladidie s
W, ¥R RITEAE Y FAORKESIREBIEIM B F = v 2
WAL TN D MR IR Lo TEHR SN
TW5, TXTOXFR a7 RAE Y RV EEFIZHEES
THET, M HIBHORGIEM BTy 7K1 MT
LoTmflaitd, MBITF = 7 RA v MERWEKT 5E
HEO—2>TH5D Mad2 1%, M#lIc/es e T2 Fb
EELLEE L TR 3 b a7 2RRACRE] L
TRTEALT 225, %O RTERBENZ OV TIEARB 28 E50 03
20, MBIFIicB W TE R a7k, £9, 1) — 5o

FHEEIRATR D & O D WU NE T D 2 B4 (capture), KW
T, 2) G OBPLORNELE BREL, AE FLL
D _J5 [ (bi-oriented) 72 #& & & MESL T 5D, ZHFMIAIC
FEE LIztifigh=- % b 2 7 M M98 77 (tension) | 23%84:
T 5, Fxlx, R —7 ) U ERKEZBEMBET
THAFRMHB L TMEIET2HASEL 2 Licky,
ik M #IRIERE 2 FEIC T 4 TEE L, BTEk L7z
Mad2 23% % ka7 2 HEER T 2RI, lcapture] &
ltension] 2AED K D ITHET L Efr LTz, ZhET
OFERED LIT, ENEFhOFBRAZEL L Mad2 RTE
ZARHET B TR IOV Gl L7200,

(4) BAREBET) b —DIRFTHEFIZDONT

BRI O Y BRI R IZ A D IR U o 7ok e
TiE7e <, xR LiIcEEICKEb S T
BRT Y FU—] L LTC—EDEREEL HHTN5,
Z OREREN R FFECTREIZ BT, 7/ AERERB S
J AL E EERED Y WA, REERTY R —
D 3 WICHENBELE 2 IREMNT D 8T A—2 L LT, fllx
DYANROY LY A X, I THES GC &8, R
B, BREIGME, B TRBUREZR ENFTENTHD N
HE I RO 8, Ml OFECAMTER], J4,
LB TR DR RS Ll b S TER
D, ZTOEYFEHERICOVTITRMRTINS S FES
T %, k13 3D-FISH i£ & AR SO EBLE R 2/ 7

MO 52 (REWFTERFBERT: SoERAIrTER

B, RO 2 OOMENH DT T r—F E{To TN D,
* JFHIREE NGB (radial positioning) @ &£ MU A B
BEBEFERIZ AT T, RO & DRI i % D
M RN,
- FHXHZ LR (relative positioning) : {8 % DY:ta kT U
N U — O A BIR & AR TR RO 22 N L
AHFIEE T, BREEY Vo ERE O fEYTE 2 ol
EL R AR E X -BET D Ny 7 AERBAL,
BN eET ) b —0 3RO ZE L TEbNn D,
77 i, BB, 2 WIREEREAICE T DR
b & DBIEIZ SN TRINEREE & 5 8L hs & B 53 B~
D DY a Rk L7z,

(5) RBHAEHET IHFAEIRIXL

HS 2NN T, 7 a~F URAHE TR LT T
R B END, T, TONTERRHMNSD

512

KW R E R gE )

oY, WBRIKOFERIZE-T, avTFrriloy
AR AENDFREE, ab— DX )T



RO LEY BRI G TREEBDFET D N oT
&, T OYEMRERE 7% GFP TIE#®T 2 &, &
AMRIZBWTOTORDIBENERFTHZENTED
W, FA=BIE, b NOMBICEET S 2 BEo 2T v
V1B IO —TERE & Z ORI 2 Et L, &
DOFER, MEY 2B L CRIFET 23Ty Il
WERTHINCAD L REL T a~vTFr bfEiaToolaxt L
T, MRS D arT vy v VIR g o Yy
CARIZIY AEND D, TORMKC~OBATIE, HEI
BFDE =2 F ==V TWNE ZENREEN

T2e SBIT, AT Uy I OFAFT Iy 7 Ry 1EIRE
X, D&% —+¥ AuroraB IZ L > THFTi S TWnW5b =
EERH L, $£72, AuroraB O, et REEHE O
EATICHED A b=V U DRBICHRETH D Z b
TWHMN, ~Tarza<F 47 HPla X
Shugoshin &\ > 725y F&F b, Aurora B {&AFVEIC Yt fi
DRRBET D Z L3 pinodc, MUT, REEROIERIL,
“DTOALZRY XL ZH ML UTH#ITL, Aurora B
NINSGTOBEORIEICBWTEERI O &2
IEEZBND,

(6) #/IMADIIEE L HFNE

=&

BoIMEIE, BEEMIEORICHIC R 5555 FEED S
WEEIR T, Z OWNERTIE rDNA DEEE R THhh TN 5,
—RIEE BT LT, BEIEDSER T D M IR ARG
BMEBIEZ Do — 07, BIIROERZ ED7 W BERE T,
B IMRITEE 5y 2 & RIREIZ B - Bl & T 5, 2R
FECUE, IR~ O —E8 L Ay S 4L78 W IREIEE
MTh5D, DT, BRSNS SN,

Z (ENCBARHTE - RfE, BUER -« BREHE)

Sy BERE Schizosacchamyce. japanicus OFE5yERBFIZRB
T, B/MEREAE TH D Gar2p & HEARITIE/ IMED 7B -
IR ENDWREZ BT, B/MERIT, REEKEZEKRE L
TEELDYE, YRk sl & I HHE - Bl ST
Wb, Fio, B/MEBRGEET S L&, 2O—HITEND
B0 ERavi, ZhidMifafRicgcohns ens 2 en
Dotz

(7) K% (RO 1-2ROAXBAEROE +7/ LOEREE

Al i (BYETIERT « P RAFSERT A AR AR RENT JE =)

EE2mIZbkSE N7 A DNA IZ AR
ThHY, MY CIHER 10um OMAREIZHD v Twn
%o Fio, MRBHHETDHE, 7/ L DNA X, b
WA D 9 HIZE S um O 46 KO YERIZEA L
N5, B 2nm OF ) A DNA TS, HEMEAY
DEANATEPNT, XTVF Y —AERENDHHE
AR 10nm DHEEIRIZR D, TOX T LAY — LR
DEENTERKN 30nm OV a~F U fHEIc 5 L &
NT&Ee, ZoZu~vFUENREDOLIIZLT, B
249 0.7um Dy YR A AE D D INIZ DN TIE AL
DOHTHY, REIZE S TEMFELLOELED
TE, H<HALEBENTWASET /LTI, [30nm
D7 v~ F UAEHEDS, 100nm, 200-250nm &, SHE AR

OMERBREIEZ R L CNDDTiXARWD) EFHRLT
W3,

Z Doy H M Y A R ICINAE T D LN A O 2R B
AR D20 (BREEMRP), FA7z Hid X SREcELR
Pr(SAXS)ZB 27> T\ 5, X MEELIFFRILAZW
AEHC X MERS L, ZOWENAF — 02 b 2Ok
WCNTET D ESCHAIEZ M5 FEBETH Y, Yemfhsp
OHAMEREEORBICIEFICH L TWDHEEL BN
Bo B, X BEBELTZ SV E O &S FREGEMRITIC S
BEANZHWL N TET,

FA7e BIX 2 v E THUFFEES SPring-8 @ SAXS B — A
TA Y EANT, B Yk & kLo X SREGEL
WEZBYIRLCE, TO/ME, RaRFbic 6nm,
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12nm, 30nm OHFELE— 27 i L=, TnEi, =27
EANCOE, X7 LAY —AOEE, 30nm fEKEC
WHEF2EEBEZLNLTVWS, ZTNETHEZ A, K&
REEIIREH L TWRY, 202 &b, <60

EBTNRET D &0 R EEE (SRS 131
LBRWVWDOTIERWIEAIN? ARIFETH LM
ROBEWEZ, AEbRBIR->TWDE 7 T A A EAFH
MBS OER L b T L,

(8) F baT7 a2 Ny BESHDEEERNTEETFHEBRHE~DRE

EWINEMmEHEEFT D 720121E, &7 LERE O
T HHEEAR T H D Y IRITRE IR - B SNz h
ER s, EHE MR T, 1RIERE - -ERE T
Yeta kOB L HES ERECATON D, YRR -
S & o T BRI AR IR RS IR WA AR U 5 & Guta i
DEKUL, FEble SRR L EBREENRAE L D, Fix
1%, BRERSEICARENREEZH I B ba AT D45
FHEEHAE I OV TOWFEZT> TV D, KiZ, B b

TN ERR ([ SLBR AT IERT 40 B FE R M)

BAT 7 u=F RS, BERERZ R b a T NE
DR IND\RITEA LTRY, Fx bary 2y
B2 N BEERORIE LR 2 > 87 B IR T ORgRE
FEAT 208 U722 % b 2 7RISR R O 5y TR O PR 2 B
FEL TV D, AWFFESTIE, ox OFEMERL & big,
FAT= B OB B BMBEBIEN L O L S5 I s
RED, REDOHE Z I L7 BIREZFE > THIZLY,

(9) Live CLEM ZfE > =BZIRWRZ 1 F 2 U A DFEHT

JRERE (Ch) FHHBEIITems, Aok ICT iFgtt > 2 —)

MR DIZIE A GRS 2 AEERR T DIE & A EE, BT
IR IR TH Y, LR BT R REETH 2,
0L, MRS REYOEY T, disassembly &
assembly 2VERERICAL Z 2 Z L IZ K - THE LWEEE(L
T, FOTOIL, BIEORRGRERE T2, 8%
OMRN O ED (208 BIENLEARR R TH
Do FDD, Foxlk, AEToHIRA CTEIERERS 05
TERES ) TR EAERM 2T 270D 5L LT,
HOCIMEE A T2 A B Lie, SOBlsRIE, oF
BRRMERE L, V71D S/N Heas i ML 7 i A 15
HZENTE, AXTHRTOBENTE LI,
[EHAGRIE DT ICITA A Th o 7203, —F, EEO
EARE IS O M0, OGN RTE T D BRI O RIS D842
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MTERNEWIMERD -T2, ZOMEEMRRT 57
DIZ, T, AETMETos TEIE L BiEEE RO
2 DN FFBHIDH Live CLEM(live correlative light and
electron microscopy) B R L1z, ZOHkIE, I Hk
BB E VT, A S MR AR T OB A RET L,
WEAEMRaEIEE U= — o ofMiirgiE 2z, BB
FEEHOTRHT 200 TH S, ALY, HOLEMK
FEIEDFFO AN T DRI DFFMT & 73 1R Btk &
D 2ODREREEN LN S, BFHMEEEOR>T
A= MV —F—D@EWDIREELENT D Z LR L
D, AHEHETIE, ZOFEOFMMEEBBELIZONT,
KEIE T OB R DIRAT 2 5112 & 0 il L 72V,

U AR Y — 2 RNA BIZFOEBOF A FI7 X



(10) REEPRRICEVTEFEBRICHFISLO

P Z& () fEauBEHr e ARk ICT MHget s 2 —

DNA (ZEPERI ISR & #% C, PRI E L
Do ZHUE, XTVUAY—AIZEEEY, 30nm Z a~ T
UHRRHEDN D, & DICHEBBE OSSR AR T, e b B
LI aRicE S, BREITE, 20T TOEB
B, RTELEIICHINTOER, FEi, FEIENED
NTVLREEIL, X7 LAY —2A4, 30nm 7 r~F Ui
Me & IR TH - T, 30nm 7 2~ F HHE S Y
Yt ROME DR SHEENR ED LS ITRIELN DIz

EPER T e =7 R)

W, WEREROSINDEZATHD, Ytafko
HEICOWTIE, FICEL OB M L 288N A
SINTERZ L b LT, I ERMENBIEIN,
FTRCEDRPATHHE ST IR, ZORIED
BT 2L 25582, BRIEESNTERFEZRWETS
eI, BEMERICMBAHIRETE DM DV Tiliam L
72U,
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