SRR

F4oMPEAXREEYS
= P14 10 18H (&) ~19H (1)
KB FR T

Bt o B INEREER RS - RN - B NP4
IR ERI AR A
BIEREERRAE - RN - SRR WAAR
BIEREERLRAE - BEEAT - ATEV Rk MR

DB L OB E bOIEEY Thoehs, 14, MIABY, DA By, fhigh e
B L OB RERE 735 % & ORI O SR 5 T2 U ISHESERY S V), W5 % BB At
bz, F7:, FFERASTIE, ABPRICBIT2BUIREERICOVTRBICEAIZ D SN,
TAEE X D FRE B DAL OZINE S S0 7 ERERRa L LTS 2 e T/RENT.
—77, BBEAL 5 NIBIET = A Tid, AFEHRE 2 TRz { BRI ThI, SRR

BT TR R OB L SN

RARL, FURRAE B O = LR AR O L FRHET, FMRRILTCTHEShL Z &

HiPesE L7z,

1. 2ARGERHOBMREES FOREEFTMEDRE
T PEESAEEEEORRM—

IOILER, Aeindt, )1 il g E (SRR -
BElE - MitEsF, CREST)

WAL & B2 O SR, AR LD I 12
MIFATEICRR 2 2 & 7 &, LI 2 & 29 AR L kT 5.
Lx L, SAMBHEADNSTELT, IV ATLY
IFx—RA (TG), VF/ =Nty 2328 (RBP) @7
==Y 7Y LTwAb. 4, in vitrolZBlF 54
WIS T- O 2SI REE 2, MBHIREA B % v CEF
fii$ % & L7z, Lt T @ cDNA 2 Sf8721) 3
YEF VN RO THURE R, B AE A
AN L TR SR DO IRA S 2 50 L7z, ZofR, #
ARG 2 D RS A RIEALRR R (2 B 1) 2 S FHEIL K 2 DL
R SN R, —RIEER (NO) 3Rk o
b, EAFHERFEER T LCEB SR TB Y, MR
Frsagdie Fv €, NOIZ & 2 BURRE AR 1 I B AE o T
AT L7z, 2 oRRE, SRR AR BT 5 NO-
cGMP RREEDBG-HH 5 2 o 720 Pk, REARIE O
R R, in vitro IS B 2R P A O FEE R 22
MRS 7 F V5T OBTHCIEFE IR ETFT L TH S
LR E N7z, F 72, in vivo TORE D, HEICBIT S
HRP ML — ¥ 7B X DR L 7.

2. ERRIEICL B DBEAROITEERY X7 LD
EZTDICHA
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FARBE—RR, IR, BT, R WS,
BE W (CA&RK - B - BT, C4IRKkE - IR -
1551, *CREST)

ByATEY 2 B, TS AME, TheFEIc L V1T)
IZIEZ K OB LS AL 20, F 2w BN B D
WiTdH b, 22T, CCDH A FIZX Y HFwriTvy, W
DAENZZBGIZHLTY 7IVT A L THROMEIRZ I
2 b L, 207 — % &5l 5 AHBI S X 7 2 & %
L7z Bk, &Mz HvCEBRET-CTERN, HES
LR THEHERTWAEET I 74 v v a2z nwTER%
KAz, UL, &I TERIVNE , lEiREE b I
AN, (kD Y AT A TRIRESATRETH - 72.
Z2T, AW TIIEBIC BT 2 MgEEL 7L — AL
— 2L T 572010, AOMEMLEEETITY) TV T
VARNFER L, TRCX)MWHEZH45 D1 F T
WTBZENTE, 7574 v Y 20EdB X OITHIH
Wbl o/, 518, MATLHNTRETHY, A
MY AT L ThLHI ENHERI NI, KV AT LD
ELT, 1IETHRIE L7z L & OO, ik,
BLO2ILTHFE L L EOBNTE 2 L 0L 175
7o, SLIENL OB RN 5 2 & TRAEEW D
TR R AR 14 DAS BE O TS~ OIS % il A 7z,

3. SMREREET Y NOERREICET IETHETFHE
BB E R B LCITEIRE & OREMR IS OV TOMRE
R A, Wiz, Wk B (EUOKEE, IR,



s

g-Butyrolactone (GBL) 12X %5 v FTANAIZL b
RMTADADET NV ERDLNTND. & MRATAH
ADFIEIZLRIN R LRI Z o, THECOE
FNORHRT 7 AWIBNT, TAD» AR RS
N¥T#H % cAMP responsive element (CRE), activator
protein-1 (AP-1) DNA #E&WE0 LA HE s 45
[k 2 (LRGP G B 2 5EN TORE R B wZ &
Mo, WEMOE#Z20H, 40 HEKAMOEHZEOH T v
MZ X % GBL#HER TADADITEREEE, MWMkatsk, CRE,
AP-1 DNA #5G3E P % 2 UG L7z, GBL 54,
THRETH L —mE, TEEILE3~557T, Rkl
DFVEEDOMBUL 5~ 1057 TRO SN/ M #IT
EAT B B R T SR 0 MBI AR EE o R B R L
7eo =0, BT v N QBB RFIEEIZ T A L RIS
WG & 473 & OTIEERE oS AE I & AW L <
10~154"C kL5 U722, AT 40 H THHT60
~90rE ENT LA Lz, AT, TA»AFIESE
AHBIS % & 9 12 R 72 G PG P T8 E N T A B 2 R
oz,

4, EBRFEBRICH TS5 v MEIRFEBREEDER
EBFH B KOKZHEHAIC K 28

HEAVERY, W8 e, BEE, NBHEE (4
IRERFRSE - 50, 2 5 sl

T v PRIRERICIE D% K & b 3 DD/ GHAAET
528, BIXUELEY MEIBERE B4 ) kg Es
FlB 0k LW 72 oscillation % £ 5 B IZFR X iz v
CLRDANIHEELL. SNl T v PRIREROEBFEIC
PES MR DAL E, AT 4 AEREHWCELEMS
OB FHINEESRC & D AT L7z, mERY] (EfR4~11
Hii, P4A~P11) T, ZT3DD/MXGBERENT W72
25, RPN R SN BRI L 4% S % S oscilla-
tion & 200 ~ 300msec D FEHENFE (slow response) %
PO BB B L OBIBEDBIEZE S N7z, oscillation O
A 7 VEE FIBEEUE Hilig & 3512 A L, slow response b
A (P18 LARE) (T1XIZIZIHE L7z, P14~ Pl61dlj#
DY A THRET DBATHTH o7,

CNQX, APV#5-3 X OMEMg 50— RN,
WA AOB TlZ, non-NMDA #! Glu Z B ARERIETD
AR RERAE— R TR TSR ZSEE ] > o 7" 2 D BAE{RIE IS
KiBoBG-L, F72, MAFHICEVTIE non-NMDA #
VA NMDA # Glu 525545 & SR BRAR T 0 BUFE (232 12 B 5
L, slow response 35ELTWAH I L7z T/,
A @ oscillation 1, EVE Y M AOB TOHER & I

BRI IR — R A B S F T A TR Z > T b
EHER S A, BRI IR 2SR O NMDA 5k 2 A L,
PRI A & O ¥l GABA Jitth % {2 # X 4 oscillation
DOWFEEMLL TV D EEZ HNLAY, oscillation 1, HEH
WN2d s E LI K % 2 o THRAIE. 5 0 NMDA 5%
K23 20625, HighstEd 2 HmDIch b2 Eick
LO0H Lk,

5 REHABERE=1—0O>DCI rSAFR—4—
12 & % GABA G & 4EEAES

INENE Y-, BRI, WA, e (i
KEE - RFRE - BFRE, P IAREER RS - AERAEE—)
GABA I PR FRI B W Tlie b FZE 2 B (REY
BTh DN, DHERIZEENEE UTEHV T 2 D
HbH., BAFZIOFEKNELT, WWEC b AR=%
—NKCC1 &4 & Cl™ b5 ¥ AR—=% —KCC2 D8
IS TED LD [CL 1L L GABA, Z AR
ZHTHGABAISENEZZZATWLIDOTEEVREER
7o. KMBEBBM O T v MKA T 4 ABEREZHWT, 7
FTIVIV VBN F 7 T v TEICE ) GABA IR E AL
FEL [ClL ] &FHI L 228558, GABA B MISE % /R§
58 3E A 0 ML T UL M 43 R G 2 & R 3R B i L T X
[Cl L B RICE Ao 7z, FLEI T HMI R & AR IR
FILHE—MgIcB) 2 Ll 2f O Cl Mg v AKR—4 —
mRNA O 5Bl D7 % single-cell multiplex RT-PCR 12 &
DT L7282 A, [Cl ] & NKCCLIZIZIEDOMBEAR S
N [Cl L KCC2ITIZH DML D 5 Z b ho7-.
F72, Ca®" 4 A=Y v 7k E W GABA NG Z BIZE L
TR gE, FEEMM OMILTIZ GABA IZ X ) nifediphine J&
ZHCa” Fx AN ENT S [Ca™] LAPALNZ, DL
ORRLY, EMO=2—0 Vv TIICIRAFTAY VA
CBWTNKCCIAECHERY [Cl ] #HMRL
GABA OBAEMAEMICE S LT AR RIE S 7z,

6. Freeze lesion i%(C & % KB abnormal microgyrus %
BDA DXL

MARE S, WIS, ILHENET-2, MRk (g
ERFR - AR —, PR - BE - TR

HEATERI O R R & U LB EER S h, 20
—2 T % polymicrogyrus ®E 7 )V & L T freeze lesion
model 233 %. microgyrus % #% 3§ % Mh#EMINL I hyper-
excitability # 23 2 HHAVRB ENTW5H, 4 1E, abnor-
mal microgyrus JEBGEREOMILBEAER Cl A X+ A 5 &
A, MilaR®EICA:H L7z, PO ratl freeze lesion 47\,
PADSPTETOMAT 4 AHEAIZT whole-cell patch
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clamp #:12 & U dysplastic cortex O ZFHI L, L6k
T AR & BARPIICUES] L reelin & Cl - transporter
mRNA OFEH /8% — > % single-cell multiplex RT-PCR
WX WM L7, 72, Ca* imaging 2T glycine &
GABADKILZFHM L7z, 20454, abnormal micro-
gyrus EENF % B U 72 W 5 BE o0 K R B o0 B B ARGHT
AREEIBAAAE LV, VI % K\ 7 DY REHERE 0 55 B
HIZTRERSND EE 2 bl

7. ¥ R/ FICC D Ca* IREHIC (T B ryanodine &
HOEE

HBLRY, £ 3, s, KR &S, SR
B (T RRERERE - TR - PR N Er, I -
Bl RGN A P VAN e N o U e 2k = S 1) s
TEERDIENT TR E)

HALE O ICC M Ca™ I E D EAIX, £ HEW
G ESIGEICEE R H 2R3, KBIZETIZICC oM
Na i Ca* BEBEREME IS DV CTIRET L 72, ~ 7 A/ T A
5 NAEAR %2 R L, fluo3-AM 12T Ca* IR E %
1o 7z, HEE10 ~ 100 u m OEEARNIZ 1 ~54 Fr o H 5
W CaiFEDZ B S N7z (#18/min). nifedipine 2
u MAFETF T2 O Ca> £8)1%, 2-APB 1~10uM
PHAZ X D3I S 7z, MRS ryanodinel0 u M #¢ 5
THRKE LPHI SNz, caffeine 1~ 10mM %5 Tid
PEIZIZSR R IR R A b7z, FEEARO G
Yoty T, c-kit Puf 2 T network e 1§ %, F 72 ryan-
odine ZHAPUKRTIIFMIL L & B2 network D% b 72
Doz, HEEMALTo RT-PCR Tid kit Bt file o
mRNA 25 ryanodine ZHEROFEH 2Bz, Ihbd X
D ICCOMMMN Ca® HEHEREM 1T P32 E & HIC
ryanodine SZ &K B BAERIICEI G- LT B Z EAVRIKE S
7z.

8. EMNEZEROEBERICHTS M OKXFHD
BIES

TR, IR, SR, R, AT
R CEINERERIRA: - SEETRSEY L, 2 PRAETA 2
RN

VR A Mg e C B 3% IR % fidT S 72 BB 5, i
BN 2 1572 9 2 TR A o IHSERG IR 2 BRI 72.
MRFERG BRI 2N 2, IRt &2 5Pkt Lo b,
KB IZ5% 7 B o B &2 i3 A U CRGBE & S0 108 L
72. T4 % Ussing chamber (window ; 0.13cm?) 2%£75
L Cafgmit (Isc) ZWlwE L7z, R, to v
RE¥EF VA, (TXA,) ORETFa7TdhbSTA, 1uM)
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EMZAE, BHANCILAEE L Iscn LAZRDZ. F
TeRIBAR S 7O A% 75 ¥ 574 Y E, (PGE, 5 05uM)
EMATH, AELIscD LA, FPRHEA~D
FHTIZSTA,, PGE, & b Isc DZALIZAD SN e o7z,
RT-PCR#C & D, FRELIHFE LEAMKRIC, & b TXA,
Ve 7% —mRNADPEBHL TWD I EZMHERELZ. Ih
5O#R?PS, v MEELFZIZBWTTXA, V7Y —B
YOTURY 7574 YEP) Ty —iF, REMNCHE
LT W RetEARIE S /e,

9. v MEBABIED cCAMP BEZMERICKHT S
O~/ —JL293B DxhE

PRSI, AL, SRR Z, i (e lEpksE
BERAE - SEAEED - S A B

K2 ) 7 MK IE cAMP KT EK F ¥ 2V TH B
KvLQT123fFfELTWwW5b., 7 ua~/ — )V 293B i,
KvLQTIOMEAE LTMOR T b, SHkLE, T
v b HUEE KR 2 Ussing chamber (ZF5E L, cAMP &%
YRI5 2 u~ /) — )L 293B DRh 4% Heat L
oo FARYF VBN XY SR A BB R L 725
fEc, 7023y GuM) &, cAMP &K Eit
ZEREER LHL, 2u</—293B (1uM) I3,
COK BHRZMEEL 2,7, T ETITKVLQTIL 4%,
BELRALFERE ) 2 L, Cl 5 mofEL Twab &w
IMEDD DA, TORKENS BT — IV 293B N
KvLQT1#MEL, Cl FWaxHELTWA L IEE 212L
WoORIS, B & BLE MY LR, T v AT
VLB cAMPEZECH BRICH T L2707 — )
293B DR HEME L2, s a~ ) —)L293BiE, D Cl-
BHAMEL. F72, AANT— VI L 5 Ca® KFEN
BitE 70~/ — )V 203BIRBEFZ IR L ahorz. 20
kb ruv /=)L 293BIE, MO cAMP RAERE
B2 RIRMICHELTWAE D EE L LN,

10. KESHEEM NalRIXD 3 Y BRI & 5 i)

AR —, M A, 1A ®, SARMT, RETET
(e B W5k 37 R 2 £ ot SR AR R R AL BRI 78 28)

SRR RSB D, MRS Y VZEARMIC X S
amiloride &5z Ve M Na WD o0 Ml g A% (3 4%
B, $RZCadME#ME Lz, [HE] BVE Y DRI
fEi#% Ussing chamber 2225 L, fi&EMNE 21T 7.
[#9] (1) ionomycin (1 a4 M, RHEHE +HEPH) B 512
X0, EEMENaUIL 20 ~ 30 531273 = 4 %30 S h
7z. L7285 THIILA Ca it B B BARASE B Na W
Pl %51 & 3. KiZionomycin 12 & 0 #ifilAE = - T



VBT TOR%R ) ofREME Na i3 % CCh# 5
(0.1 mM) O®FZERzE A, CChi & b M Na
PUIE 512z 517z (61 £5% ;5 ionomycinZe LD I~
Pa—iv, 73 £6%HiH, p=0.11). (2) FHE CRilE
B+ B M) oW 2R Cadd i (10 mM Mg +
BAPTA + ionomycin) 1255 &, HEHOREN Na I
W50 %13 Wl S 7z, 2 22 CCh (0.1 mM) %%
L9 % LB NaIUL S Sl sz 41 +6%
W OEWTOMHE, 70 +5%, p<0.05). [F%] ML
NCay 7 ) v 7R KBRIEH L E N TS, HDWniE
HOLREIZ ONTVD, EEZON55M4TTH, CCh
2 & B EEME NaWIEHIRRIE R o b 2 &, 2RSS Nh
7o kEEw A AN ) YR & B R TEYE Na W]
Wik, MTEN CailglE b DA O R 5ERR b 55 5.

11. Volume-dependent ATP-conductive Large-con-
ductance Anion channel (VDACL) and swelling-induced
ATP release in neonatal rat cardiomyocytes

Amal K. Dutta, Hiromi Uramoto, Yasunobu Okada and
Ravshan Z. Sabirov (Department of Cell Physiology, Na-
tional Institute for Physiological Sciences)

Hypotonic stimulation activated Volume-dependent
ATP-conductive Large-conductance Anion channel
(VDACL) in neonatal rat cardiomyocytes in the cell-at-
tached configuration of patch clamp. Under isotonic con-
ditions, cell-attached patches were normally silent, but
patch excision led to the activation of currents that con-
sisted of multiple large-conductance unitary steps. The
current displayed voltage- and time-dependent inactiva-
tion. The voltage-dependent inactivation profile was bell-
shaped, with maximum open probability at — 20 to 0 mV,
similar to C127 cell in our previous study (J Gen Physiol
2001, 118: 251-266; J Physiol 2002, 542: 803-816). The single-
channel conductance was app. 400 pS, with linear current-
voltage relationship. The channel was anion-selective and
exhibited ATP-permeability with Pap/Pe of ~0.1. In con-
trast to C127 mammary cells, cardiac excised patches
contained single channel events with unitary conductance
of app. half of VDACL size (~ 250-200 pS). Voltage de-
pendency, anion selectivity and ATP permeability of this
channel were similar to VDACL. As was the case in C127
cells, hypotonicity-induced ATP release from cardiac my-
ocytes and VDACL channel activity were inhibited by
Gd* and arachidonic acid, but was insensitive to gliben-

clamide.

12. Ca*FEEMCa* ElIc k=1 —O>D=aF>
M7 EFIIa) O RREORZ R

PHMBZREE, s, AR (AR RFRFRES:
T ZERLH e A 21 )

¥ia8 o v b BRI Sy F2 5 v FEBAL,
TEFNa) r (ACh) ORAHERICE D IEELBE
i (AChEH) #7048k L, AChDEMIED M52 X
bmaForEeFray vegk (nAChR) 2o
TR B TREERE 2 X7, Krebs i TR (10u M
1#) O AChIZX D #Fik L/ AChEIIX, 200uM D
ACh ® 20 EIFE512 X Y, 2061 16 BT 1.70 f5 128
WL7. 2O, AChEBROE — 7 BMIIALTH- 7.
# Ca” W ¢, AChHIMOIRIFIIH 80 %A L, FHik
¥ ACh#% 512 X % ACh it o 1 s sh e 13 B 1 B <
72 (39U 18 BT 1.22 0 HiTR) . HIZ, EGTA
(0.86mM) il Z 7248 Ca® ¥ T, FiEEE ACh #4512 &
% ACh B FHSRAY AL TR L R HIH R AT &
7z 0B 2B TORYIR, FHI8%). VT YD)
REr2 T s CaFRM Ca Mz MET LV T/ V¥
(10uM) FAETFT TR, ZOWEMEIZIMBTRS W
ol DLEokiEs» s, nAChR Z# 5 Ca™ 12 & ) Ca™
T Ca> WMDY T Vv BEREALTRIY, &
M & B Ca* 52 X 1 Ca* IRAEE o B A3 TG 1k
L3N, nAChR DKZ DRI NG Z L H LS NS,

13. BEBIEARICL>THERINBZI7RE—2 XML
FVO—-Y2AMOBEIT Ly T

LF. Barros, &8 &, R.Z Sabirov, #k %, ®mH
M, P AR CERERTZERT - BB BT

7Ly 7o5AE, TRV R A 70— A
LIELND Z EDHMENTWBA, Wi o AR —H
Tiibh/zZ iz, 4, HeLafifaTli7 Ly 70
WR 2 L7z, AR H0,12 & 5 T20 0 AN —i#
P T Ly 72K LB, 605 UBEHOTL Yy 73R
L7z, B 7Ly 73 RE HO I X>TH AL,
caspase-3 DIHHEALAZ DOHICPED N, PLEMMEILR S 2
WEZAMPLT RN AU T Ly TEEZLEN. Ih
R LTHRNT Ly 73 miREHO. TL2FEEINT,
caspase-3 DIEPEILIZPEDL LT, ZOMTEIXHE VT PI Y
A RTOTHRI U=V AT Ly TEEZ SN Wi
O ZZOBRITOEOHEAELLICH1lum TH S L
O ER Lz, 2, WH L L IH A= L HEH
(z-Ddch) R AN 84 YEHEH] (PD15606) 2388 % 521
Thorz. UL, p38MAPK HE#] (SB203580),
ROCK-IFHEA (Y-27632) % MLCK FHE#] (ML-7) 12 &
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S THIAEDADVIH S NDE Z LWL E oz,

14. 27 4>d221-1) CEERBE (S1P/EDGS5)
L BEDFEGEHERac BLUHBRBEDIH % X 7
4 I-FTR=BFHGEAY

MARER, ZAMNT, ZAM B (GIOKKE - B - i
o TR

AT 4T 1) Y (SIP) S o@EE, M
A, JEREAAL, Wi &SR A MEN A R S IRE N
WRNTTH5. SIP%4AKSIP/EDGL B X U S1Py/
EDG3iZ & b IS EE D5 R 4 v FCTH HEGTEG
Y Rac 2L L CHlfuoilsE 25| Sile2 5. —,
SIP,/EDG5 i3 & 1L & 135812 Rac B X OSHIKL 3 7 o FH 23
HEHTHROO=GRGHAG LM /R E LTk
Lo TRWIRENZ, RIISETIEAT7 4 v TY 1Y)
YBRZHEED DTS SIP, D ADYFRMICAE T B Racih
PEB X O E O BHEITER AY, EO=ZBIKGEMEZ /v
LRI 22 L7z, “mkGHEAL e 71=y b2
WAL S % 7 w47 v 3 = 213 S1P,/EDG5 388 CHO #l
Ha i & Rac T HEAL & BEEEAAEIIZINHI L 72, H HI%5
FUHDH HWVIXG, G, Gy Gu GyDFat 7=y b
@ CRMG~R7F K% SIP2/EDG5 %8 CHO M 12 53 &
HE, Gan GauyDCRKBRTF FOARPAT 4 2T
T V1Y) VRIS X 2L & Rac iR 2D Si2
L7z, Db, SIP,/EDGS ol it & I /1
X G GuiMT5EMmaEN5.

15. Plasminogen Activator Inhibitor-1 (Z & 2 fEE#RlE
DIEEREER

s R, JREB AN, SAET, AR, WHEE
WOCUERERER: - R, PR

[H1] Urokinase-type plasminogen activator (uPA)
1 plasminogen (28 L plasmin ZAE$ 5 2 212k D,
HNLAVEE O RAER L, O REZRMEST 2 & &2
514, L2L, plasminogen activator inhibitor (PAI)-
LiZuPA DIFRINA Ve ¥ Y —TH B I h0bbT, &
PIREOTFHRARNT L SNb., —F, PAL2IZ PR EL
WTFEwirmEdd s, &2 CEEMROELSRE, EERk
WZx 9 % PATL RO PALI2 OB D V) & Mt L 7-.

[J5#:] Vitronectin (Vn) MK OF collagen type IV (Col)
Ta— b L7z plate |2 human fibrosarcoma cell (HT-1080)
% PAL-1 L O'PAL2 OFFEAE T C LR IIRERE L, ML o
RER ATl L72. F 72, #E5ERE% & Tld Cell Culture In-
serts @7 4 V¥ — Lifiix VnCT, Fii% Vn %7213 Col T
L, HT-1080 MM % PAI-1, PAL-2 & 3126 MR %
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L7 4Vs —THZHE LMz it L.

[4528] PAL-1IE HT-1080 Ml Vn ~DHz5 B % i B 4K
AP HIH L7248 (1-100nM 5 60 % inhibition at 100nM) ,
Col NDIEAFEIITEZ R ITE b 72, Cell Culture
Inserts & JHW 78 EREO W E TIX, PAL1IZ Vo225 Vn
ANOWEFEZPIH L7275, #i2, Vnh S Col NDlEE % iR
FEARAEPE ISR E X &7 (1-100nM ; 300 % increase at
100nM). F7z, PAI-213 HT-1080 Mo, WEAIZIX
WBR RIZE o 7.

[%£%2] PATL1IZHT-1080 M2 & Vn & OFAMEE LT
452 EI2E 5T, HT-1080 2D Vn 22 5 Col ~D i
ERELCTWD EEZ SN PALL 2SEMENTE O FUE I
POOWEREZRL, EIBEEE &7 AN ANIIHEE L
TSI REMEAVRIZ S 7z,

16. I 73> PHAEBEHEZAVWECI RV S
BT D JVI-XRFICKZTOFA 3 -
C DM LIS

R EFHR, BARET, EHERK, M RS WY
W CIRIREER - AR, RIS R AR IR ZE T - M
i AR )

EEHMIBICHET 5% nTurf v ¥F—¥hT, 7
u7rA{ry¥F—¥C (PKC) ExdiMIcmizEsShTnb
HHEBEOVEDTH L. BUETIX, PKCIEZYF 7AW
VR, AR OS2 LA © o BT A%
B, WG, WIRL R, s3b7e &R H 2 MU B RE o FH 5
KHE5LTWwbZEdbhoTwab. PRKCIE—KiEED
HHIF AL VENZIYREL3DOH T ITY I8
5. M9 b5, conventional PKC (cPKC) & novel
PKC (nPKC) 3y 73y 7y kua—i (DG) &&EA
ZFbH, cPKCIZE 51 Ca” # AL b FD. oMk -
DEND 5 cPKC X Ca* £ DGIZ X B, nPKC & Ca* JEHk
FHICDC ORI L o THEMALE NS, 7w a—2RIEIC
L5402 VBV THPKCHHG LTwbEEZ
LNTVEDV RO ERL TR VOBIRTH L. &
i, 413 PKC a-GFP & PKC 0-GFP % probe & LT, #
B A BRI & 2 EALKAAE Ca® F X R V& A
L7z Ca® #ii A%S cPKC 7213 T 7%  nPKC 2tk 285 &
EERAML, CoMREREZ T, LY ERKLET IV
— WA & ) PKC SR LS A0 89 oy 7 %k
v M ERBMET 2 TV CRES L 72,

17. chis R AT ER AR OO MRS B KRN (C & B Mgt
TRE(ER
& g, REFHE, B 1Y, WEBCHE GhETN



K+ RFBE - Bifhig AR B oF)

e (irbK) M oM W ORI & D mhik il
EAREANGALEE S 2 2 LT FED &) MOV TG
L7z THES 5. Hllid ki, E1257 v b
FRIBEANES & 0 2 7 2 bFGE £ T M L3 B 3 C i
35T LT DI Lz, i i M i o
#] (L-Mimosine, Deferoxamine, Aphidicolin) ZLELL,
Ml EMES L 2 ORREZ MRz, oA, L-Mimo-
sine, Deferoxamine, Aphidicolin (ZHIIg#HEEZRT Z &
7, MR Z G IE S8 5 2 L 28BrdU HLY
AARFEERB L O FACScan IS X VLM o 72, ik
L2 L-Mimosine (100 z M), Deferoxamine (0.5 mM),
Aphidicolin (05u g/ml) % SEERJULIEL, 1%IMi&EIZThH
ALFHE SR/ 25, MK I 0 IR AL 2 < B-
tubulinIIT BV sty 2 fE3n L 7= —77, Hifa )
PIF OMMIIZ & > T TUNEL Btk & 72 % 7 K b — 2 Al
JEOBIMIEFICA SN h o7z, S ORENS, HREIY
PORIALEC &0 e i S R o GLIZ & & F
D, AR X D AR~ O LAY L D e S
5T ENRHLPITRoTz.

18. ESHlIEROEEZERMR, S K/VI 2 HEADS
1EIZX4 9 B pleiotrophin D%HE

W OHY, REFEE, bR, & o~ ik
e, TEAHE (AR RS - KRR - AT
B - IR A B, A BRAT - MRS

R CRRERTERAE) 2 & ke~ D 53L - 3%
BB HOICT 5720, T~ A (E12) K
JEAWER o i s ig O BAR T 3EBL 7 7 £ V= SAGE %
Tl 7z. 158150 tag AT L, Hisiii ok
EZT77ANVENERTAIENTELZ., ZOHPT
pleiotrophin (PTN) D32 EALIZA#E LT\ 7z, ESH
i R AR 20 & o8 YA~ Eic 5 %
PTN O R %~ 72. ESHIN R oML EBs 2
RECTHAEL /2. TN E bFGF AL T Tl S 2725 (WM
B), bFGFZBRWTEHIZI0 HM¥E#E T I EICX ) F
NI ARSI b S 72, PTN & 4\ id Shh 13 H5H
WNCE L 7=, PINZ AL 2 2 2128 ) TH ik
Budfy 2.5 1C8imE i nurrl OB 2L 7.
HPLC OF5 4, PTNALHIZ X - Tl-dopa LR EHM L,
ZOMPIEShh EHBEETH -7z, INo kR,
PTN G FiRMIIE 2 & K283 VN O ML (B D i
HEAE) BAEET D L ERRIET 5.

19. Melatonin#%51C & 2 RE X ER EEZHKO Arg-
vasopressin (AVP) & AVP mRNA DZE1{tH LUREEFD
BRI EE T DEE

BEETTH, PHERHE (SR LR R AR - BRAETE
B - A )

WFLEN Y O T2 72 B AR EF OB L EA% (SCN) 205
DOEEZEHR O HIIIZ1E Arg-vasopressin (AVP) & flifE
A LTBY, B (PYN) 2T 2001k
Thb. —J, BRE GEREED 20550315 Mela-
tonin (Mel) 1ZSCNH» 5D AVP s x Ml §%. £2C
I F 72 135 o Mel (1 mg/kg, ip.) 5% OKERHE
{ZF rPer2® mRNA & AVP &5, AVP mRNA ©ZAft%
SCN & PVN T, MK TrPer2, rBmall, rlcer (#z55H
fiA¥-) MO N-acetyltransferase (NAT) ® mRNA O%
B a2 M L7z, #mRNARH %> 7V siishk
RNA 2D & RT-PCR T L72. rPer213 SCN T
EWEH & I Mel 57 3R H T LA L PVN TR B
TA, BEHICT¥ImL 7. 7R Tl rPer2 mRNA
WA & B CHEM L, NAT mRNA N 7Z208m L
7z. AVPIZPVN TN, BB L B oz,
RAETHONAT mRNA OZEE) O P & T D Mel D %)
ROENTIPVN TO Per2 OEEZED D 5 Z L DK D
—DOThHhEEZT.

20. BEAZKKXATMA ML RICEY Sy MERICHR
¥ % dark neuron & Z D#%E

AHFIN, HARFHFR:, REFE, WERE (4T
K- BB - e, CREF R E Y Y —, T
B - DAL

Argyrophil dark neuron (DN) &=z —u YEEDY
g GilegtkoE) Thas e ahs. s DR
TESNDH, WE R KKAMA ML AL > THHIAT 5.
AW TIE, T v MIIRHOKKAR A P LA OKRE
45 cm, JKifi: 35C) &5z, WfE~1 MEE, KN TR
Wil E L, DN#efht, Caspase-3%tiEdtt (Casp-3), B &
O'TUNEL #eticfit L7z, F 72, JKikitif DN Jetab) i %
WICEIL L7z, KIKIE, 50% DM AT DN IS IZH
L7, DNIL, #EARMILE CA1~CA3IZE S (IBIL
TeBEomidEro 7z ). ZoODNIE, 3 HiLI
B L o7z, F21~3H%, Mllto~—s—7T
& 5 Casp-3tEfilL 2205 5 Db & o 72h%, FhE DO
R ClE Casp-313atETH ), TUNEL BEMEABIEIE S 1
o7z, KIKEHO DN BEHZ T, MR OZ%R
AE2SHYLE, I F2 Y R 7TAORRCERT- O 555580
bz, DLEXY, KkBAMA ML ALY BT % DN
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i, IFIV R TEELZGDS 2 -0y OpEES
W BB R AT EDD D TR R VI EAURE
nr.

21. Functional differences between face neurons
within the anterior superior temporal sulcus of macaque
monkeys.

W.C. De Souza, S. Eifuku, R. Tamura, H. Nishijo, and T.
Ono (Dept. Physiology, Toyama Med. and Pharmaceu.
Univ.,, Toyama, Japan)

Face neurons in the anterior superior temporal sulcus
(STS) showed tuning to face views and/or gaze direc-
tions. Previous studies have shown that the anatomical
connectivity was different between the rostral and caudal
parts of the anterior STS. The rostral part of the lower
bank of the anterior STS receives inputs from the anteri-
or inferior temporal gyrus (ITG), while the caudal part re-
ceives inputs not only from the posterior ITG but also
from the intraparietal sulcus (IPS), posterior parahip-
pocampal gyri, and area V4. We recorded neural activities
of the monkey anterior STS during a task that required
identification of the familiar persons, who took care of the
subjects, by face and studied the characteristics of face
neurons that were different along the rostral-caudal axis:
many face neurons in the caudal part of the anterior STS
optimally responded to front view or profiles. This region
also included a number of face neurons that had the re-
sponse tuning curve symmetrical across the midline (0
degree) like the mirror images (mirror image responses).
On the other hand, the face neurons in the rostral part of
the anterior STS responded more favorably to a unique
45degree (3/4 view). Modulation of face neuron response
by gaze direction in faces was clear in the rostral part in
comparison with the caudal part. Psychological studies
showed that 45-degree view is special; it gave human sub-
jects the best performance for recognition of face identity.
The results suggest a possibility that the discrepancy be-
tween psychological and physiological studies on the

canonical views of faces may be unfounded.

22. Accumbens neural response to anticipation of re-
ward associated with place changed in dopamine D2 re-
ceptor-knockout mice

Anh Hai Tran®, Ryoi Tamura', Teruko Uwano,

Tsuneyuki Kobayashi®, Motoya Katsuki’, Gen Matsumoto®
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and Taketoshi Ono"* (‘Department of Physiology, Faculty
of Medicine, Toyama Medical and Pharmaceutical Uni-
versity, Toyama 930-0194; *National Institute for Basic Bi-
ology, Okazaki National Research Institute, Okazaki 444-
8585, Aichi; *Brainway Group, Brain Science Institute,
RIKEN, Wako, Saitama 351-0198, Japan)

Rewarding stimuli can be crucial determinants of fu-
ture behavior, and prediction of on-going events such as
rewards that is useful for survival of an organism in-
volved dopaminergic activities. The nucleus accumbens
(NAc), a brain structure has been dubbed as limbic/motor
interface, receives dense dopamine-innervation and exten-
sive limbic and cortical inputs. In the present study, we
examined the specific role of dopamine D2 receptor (D2R)
in mediating associative learning, in regulating NAc neu-
ral responses and locomotor activity, using knockout (KO)
mice. We trained and recorded the performance of D2R-
KO mice and their wild-type (WT) littermates in several
spatial tasks in an open field, using intracranial self-stimu-
lation (ICSS) as rewards. Neural activities were recorded
from the NAc of the D2R-KO and WT mice, when they
performed random reward place search (RRPS), and place
learning (PL) tasks. D2R-KO mice displayed reduced loco-
motor activity and slower acquisition of the PL task with-
out changes in self-stimulation behavior. D2R-KO eradi-
cated the pre-reward inhibitory response of neurons in
the NAc, while it increased the number of neurons with
place-related activity and the size of place fields. These
results provide new evidence that D2R in the NAc in-
volves in ciphering for a specific type of neural response

to incentive contingencies.

23. MRURIGEREDZEILICHE D> —REREFORE

BN, AH %, @i, CERSRIZesr - OHg
)

BRI OWHEIZ & b 7% ) kGBS A BV TR
REBIMRIWC X D Hili¢ 52 2 HiE LT, HEAEAY MRI
WSR2 BRSO BRI & 7 @RS % — 2 1k
BT X VEHADZZLSE, SIUTE ) B o8
KA % WG L7, B CIRRERA 14N E R E
L7z, 13~ 17H T &2 1 R % 1o 72 (OFF)
LIh, ahl, —xKEETWMELETICOFFICFM L7
JAHE 2 WG 2 7R 72, S ORIGAS, WRATIOME, 5
WIBEIINCRE D b DR NI 572002, BINEEREZT-
T EBRLCBMLEO ) B 1L ADPBIL 72582 T,



12~ 158 Z L I 5 B EAEY; 2 1D T, TRyl &
W RBERE TR S - 22 bz, Bl TE s
OFF K3 25 k% H v CTT L7z, 58 @ OFF
BRI PE S Mk Z1kid, ON to OFF & OFF to ON® 22
DZEALKE A ) L 7208 M O #IEFINC X D P90 %
VEAEH s Nz, Thb b REEEE I 72 2B AT
B L7284 (OFF to ON) OATHRL, Fhswgsd L
723%4 (ON to OFF) 2%, ZOZLICAM L7z, &%
RELD DRERMFELRT Z LB L7

24, BAMEE/ 7751 OFEEHREEMBO K ERLE
i3

WH KR, dAE CHERFERERE IS - AW
T, °[E - 43

FRINPEE 2 75 474 (Lymnaea stagnalis) 1356% 54
H# (conditioned stimulus), &E)Z M54 (uncon-
ditioned stimulus) 3 2AMHFIEIC & o T, HIAYSAAFT
GEEEH) 25WFETH % (Sakakibara et al. 1998). f,
IR A FENIOCZ R Th 2 1M & RE) & 5 2
e B OB ANRF S\ S s h, £72, 5FE
A BV OB EPBIgE SN TNSOFEBRFIENS,
SRS R (BRESR) 134 7% < L b Vs Ml
BouTHELEANMEREKEGEINLEEZZONTWVD
(Sakakibara et al. 2002). HAFE O % TS 2
HEEE LT, AEMROBLXUFEEZWONMICT LI L% H
e LT, SEABMEOK BREEEZRT L. KE
#)20mm DE S T T A A AR & PR R & i T,
S e & HLEE L CBRMEE TR BB W L7e. A B
Jaldh B2 T L HIC12MbH 5. NS ATM
Jo O FF LB EN X — 55.1 = 10.1mV (n =22) Tdh 7.
KIFHTTIXZN S OXINTE I, FEMEZF Y7 A
FHEAT TRy F 2T THEICED A=V - 25T
L7, ZofE, 1) 4APEZEO AER (1), 2) BT
TR Lo, 3) Ca® MRAFAMEK "Bt () O3
HOK "B Z MR L7z, AREROBEAMRLN: & 1K
k25 Hc L7z,

25. Polycystin-L F + > RV DD FEWFER), BREHE
PHIREREAT

INFHAIRE S, PR3, HHW KT, MEFETF, ik
AT, MOIE—RRS, B 220, PemEis, & SR
(" [R5 [ ST S R BF SR A - AN A A A o Ak
—, PERKRFEERR R - BABHE, CaRKEA
Fhe - ME ST BB

%3RS O W EIE T £ LCTPKDI, PKD27%, %

7z, PKD BdifLiifzf-& L CPKDL, PKDL2, PKDIL A%
OU—=r73NnTw%. PKD2, PKDLD#BEETEWTDH
% Polycystin-2, Polycystin-L (PCL) 1%, TRP family,
BVAEFEANV Y T LF v ANV EMEALEE TS, L
LAaNRLZOEBEMERIEIEZHLNE R TRV, 4
fk 4 1%, PCL % HEK293 Ml ic 5Bl s, 5 1FAms
My, BERAEFFNFEE A PCL ORREZ @A L7z,
PCL 3R\ BEMARAEMEZ R $ A2V 7 & m B IE R
HNFF T FX AN THLI NP NS, T2
it =%z 55 SATHBOE RIK%E 72 gating
kinetics DT 225 b, TOZT EARNLFEEINL, S5
BALRR A 72t e 12T, PCL 2SR B M2
FEHL TR I PR SN. T2 &9 6 PCLIEIE
B CH 2 IRME FREICBWT, MY A BRI
WCBG-3 B REME 2RI Sz, F 2 PCLIEMIC D FH
LCEY, BEEMRICBLCHOARWEEZE-LTw
B REEAE 2 b7z,

26. HIIVEBEREEKROBEA TV T/ T ZREIC
& 3 Ca* FFitt Ca™ Weht & REME M HRE

APREIERL, £ 35, SARE, AR, BCH
Mz A w5 NS (Al B RFERERE - B
WFZed) - AR AR, NG EERLRA: - AEBE, PR R -
R0 - SEH)

SEBfRHCR DY 7 ) Y v ZEk (RyR) &, ATV
a BRYRUUK L HLA-RyRIUMKIC X b Jefa S, ki id
Pla-RyRUUIK EHUB-RyRIUAKIC & D Jetn S 7z, Ca® A
A=T YT, 7 XAHE (50 Hz, 15~100%8) I
X BHEENCa i ([Ca™]) @ L&, RyROMEH]
T&H%HTMB-8 (10uM) 12X D 90%IZiA L72A%, 0
TR 7 7 DG L BT 7 X AR ORI X )
HIELA TMB-8 (10uM) &, 7% X AHl# (50 Hz,
158) ORBEICL S [Ca”] LA DR O ZMER S %
0%\, AR EHMS % 50%WP Lz, VT )YV,
6 Ca®, 5 Mg i CHIRLNGESE L2 7 & X AT
(33 Hz, 158) X 2B (EPP) OIRIEE 1/3 123
LU, HBEMESETREWT ¥ X A%# (10 Hz, 124)
12X % EPP O REH RS, fE->T, HTIViE
BRI B-RyR A3FAE L, (RS BE O Mok iG B IR 12,
FEDO—FRHA Y7V AT L B Ca” AW & D i b s
EWE ORI MICES L, SEEOWHHICIE, 20
SRR ELLZCa WAL Y F54 3 v 7 &R, CICR
ARE EH LS R, BEEICEEWE OB 2 5
b LhKmEhD.
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27. Amiloride & KB-R7943 (C & % & 7%, #llAa Py it
Bt Mg iREDETIER

A, HlgAs, Soks HEY, REGER (4R
REFPRFBEEFAIGERE - A RRAF S, Ml Re)

M5 #5231 % amiloride & KB-R7943 Ol P i
M~ 7 A2 2R (IMg™]D) 23 28 a2 MEt L.
L2 IRNFEEIIRY) %2, 95 %% - 5% ALk FE
(32C) TiEWL, P NMRIZCT#HY >, PCr (phos-
phocreatine), y-, a- and -ATP O ¥ — 7 O LB E %
AT 22 212Xy, MM pH, [Mg™]i%z FRHICHEE L
7z.

Normal solution T 100 73 L 7z riizB1F 5 [Mg™ i
130.77 = 0.01mM 72 - 7.

1mM amiloride # #5354 & [Mg*]i120.75 = 0.01mM
25 0.66 = 0.03mM 129 L7z (n=5, p<0.05 vs con-
trol). Amiloride % B2 L7214 & [Mg” Ji i&ikA Lkeld 72,
AR EHI S 72 ATP IR EE, AL pH OZALIZEED 5
Nxororz.

BV T ABREER O #ED Tl amiloride O hH X 72D
SNehos. FEINAZ%L Na'/H' exchanger-1 ® 5
#|CTd % dimethyl amiloride 1& [Mg* i (T2 L e h o 7.

Thapsigargin € amiloride {2 & % [Mg*']i kA x—EB
[ S 7.

S C Na'/Ca® exchanger % P9 % KB-R7943 (50
M) &, SR ICB T, amiloride & [AEEIC
Mg* i WP &R0, Iy AEFEBRETPTIZZO
TEFEH A L7z, Mg iitibéfE 2B 1F %5 Na'/Ca™ ex-
changer & Na'/Mg* exchanger ® B « FPMEIZOWT
L8RI5,

28. YANYRNKRERENF Ty MEEZIICRIFT
%

KH B, OKRHRES, & FER, e O, &7
T, BRI CREH PR AR AR - R - ABRL, N
IR AVA R T e T R Y

JFEEIPUFMIRIETH 2 U A Fr (Ris) OWARIC
X 2 IR & BEPE S 2 AREBIN & v S BV A%
HINTwAE, 22 THAIL, RistGIZ X 2ARERMA
FEEHWICB W TLBREINI P ELE M L. 8l
HEZ v MIZRis BV 13 vehicle & 21 H IR FiE L7214, I
06 O H R OVt R AL &2 SRILL 7. Ris 0.01
mg/kg/day P55 B TUE A AT IR K ORE BN
133512 vehicle B HG-REICH LES L, Ris 0.1 mg/kg/day
GRS T MBI I 2 ARSI 13410
9, Ris 1.0 mg/kg/day $5-H12 T, AEHEEGE K UMK
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WHNEAL KT L7z, Ris 1.0 mg/kg/day & 585 v b
O EIRIALRLIC 51T 2 B E ImRN A J8 Lt (L0
W UEWICEM L 72, 4TI CoMiE Ly 75 ViRED
HEREIRD SN 572, Ris 001 mg/kg/day K O*
0.1 mg/kg/day #5512 & % LIRS0 )5 K 4 8] >
et & 0 I3 sk - 7225 Ris 1.0 mg/kg/day 5-
T v MIBI BEERINEOMK T, BILEES 1O
DITHEIZHET 5 W REMEARIE S 7z,

29. BERHWET IV RICH T B HSV-1 BRMEEH
ERRE OB RRET

ARIO &2 AR, PR, WEEE, A
# (BB RS - REBE - H SRR S, * K
AR, SRR A LR A E H S

FEIEVEBET AR (NOVIFRSE) 1ZI3 e b HGREAOL X2
74 VA (HSV-1) 25B8%5- L, BRI EE I E O FAEM
JEASESVN. B BRI IR C 7 P 1 AR IR B FE B s 5
LD0%MB 2D, FERHET IV ADHSV-1#H5EN
BETH AR IR O S 3 & HLRRZALIC D W OGS L7z, BEIR
WEFNVEHWIEA LT RV MY Y (100, 150mg/kg)
OWEREPIF G X D EBLL, HSV-1 (45 x 10° pfu/ml) %
HAEML, 1~ 2% BSR SN 2L~ A%
46 TN L 723541213, IEWEECRI375 % 0TIz,
B VR I B Y 66.7 %0\ — B P B T AR IRR B S B4 S 7
— 7, WEERB IR SBIE S N v AER ST, b
JRIGHE T 22 2\ RSB S 7z, MRS IIZIE, K
JER IR L DR JERLAR FE E RA B TR L o0 PR IR 224, )
INERZATBIEE S iz, BRI Tl 2 S o W AYERE
TR BIEE SNz, TR O 5 7 B IX CRE IR B TR
IBOBRT 2B L2, SHOEEPS, SpERETIE X
D REORWHIRZE L & P, SOV O FEFR AT { 2
LT LNEZ LN

30. FERAENEICH T 2 FAREIB AP DEUBFEDR
H

WHSEHRET, A e, o0, A I
WA, ML, FH—R, ERE (CERKR - K -
AR RBERESE, "HIAIAK - A, PRI R T -
BERFCIESEL
BEEDIREIZ, AHZHNVA L ADSLIEA LG
HgFEME (ROS) ORS2VREEN TS, I THPLC
% TR R M 14 4% & AREE R N 2otk 8 44 0 2R
B M & s T o 7OV 7 X v LR ITTIRAE & i L
72, F72, ROSOARHLIIE % 1k % 72 D WHE & 08 7 v
A1) IR L RA S CHURE T % pH-jump ESR #: % W T



BHEEHPOROS ZflE Lz, Mo v7I vElt
B 5 L ICIZBIER 7 V7 I CoinsAsA s, &
SAZHBEW I TICIE ROSIZ & o TH U2z A il 2 L
BPNT I VP ER LTV, FEBWRIC B T
1bkFE (H.0) 2HELDA—=N=FFH AL F (0,7) D
ESR ¥ 7 F VAR TE, ZOWME M TORE A
B R BI0toTREL o7, HPLC OFEH S, M
FRE LRI & 0 BILIRE SR <, BEOMMTEI v b
T—V#EX ) ROSFHENZ W LATRBENTZ. &5
ESR O#EFA S, BEWHETICIZ0, DFEAET B LA
Sk, FHBRHEDIAEIC ROS D BH-AHEN S 7.

31. 7Y any MRIESY CEHZIRB/OBRRICEE
ETICHT2EERREAF (NGF) OBEEICOWT
AAFIAL !, Atz 2, REEY, kil A (ol
K - BREERE - AR, AT RTWALK - BE - R
W, CANEK - B - Fo4EH

BHERIEEF LV (7YanNy NEELT Y M) B2
B FBB O PRS2 AT S 5 7200, B E— R AR 2 5 R
L 7- CHAMB EZHRDB LU RZMMNEE (DRG)
ML OBBE % FR7z, EBRIZIE Lewis 7 v b (k%
FLERSEBR) F /21X Wistar v + (DRGEE) 2 H v,
Freund D527 ¥V 28V b DRI 51 X 0 505 % &5t
L7z, CHEZAe 0 BULBIZET 7 v FTi1E40.7 =
05C (n=30) ThHod, KEHWTIE352=+06T
(n=14) NEETLTWA, $72, CRMEZAROMIL
KTHBLEZZLNTWDE D THA ¥ &2/ U DRG
M SR =Ny F 7 5 FHEICE ) RLFk L7 E
FOMHHEALBMEIZ 420 £05C (n=5) THo72As, K
B TIE262+22C (n=6) ~NEEKTF LTz, FlEkR
BATTIC NGE \ZH 3 2 Hifhk 2 KR 2802 90 /0 M in L T4 <
&, BE T oo 0 Pk AL BRI AR B W o B L o il
(423 +147C) ~NERo 7. RIETBM R DRG ML %
BEONCEFAEHENTWDLDT, Z O H1L DRG MNLA
5 & 72 NGF % DRG AL O ZLE G iG LB i 2 1T
SE7-b0EEZOND. UEXY, RIAERIZIENGE 23
AZRHOBIUGHMOKT, Ly CldBusfaaBick
X EEHSTWSE Z EATRIBE N7,

32, iR B L URHFRIERRARIF T HRIBOHR

PSR, MR L e, MR BARR Y, FBIE—, b
WPEAE Y, WSAR R (VEINEERER A - AR, Rt
FEMIREGER, 7 A $ikbE)

PRI SR DRI H R 2 R HHE R KL LT “Ho
VU&” B’db. fEROWIEL D, LHIVOTEHRES

NzBp A, BOHIOW, JEHFBIE, R - BURS GRS,
M PR - DU, THALSRIREN BB T 42 &2 % 7 HA M
REIGA BN D T EAFFE SN TS, —JF, S,
WP D a s L OWHMC BB RITT e sh
Twa., L L, Sl BaR OB X Ok o
Bt OBRIZIZEAEHLRIZENR TRV, RIFET
&, SRR & HHAMRBUS B & ORI & O BIRE I S 2
T B 720, Bl E 3~20mKE L, Wik, O, B
X OIMEDZEALE AT L7, Bl & LCREWRA TS %
J, SR AT R IR BRI R, A IR U7 S B
BICR Y VERMT L ICHRR L7z, F2, S oLE
X, M, 3L 0¥ (EE10—208:) % 6008 H A/D
IUN=FRHLTHE L. oS, Sl X .o
% (HR) 1368.7 £ 5.9 CFE¥fi = SEM) 205 61.05 =
4.07 Hz \ZA WA, WHEInE (SBP) 131194 + 2.3
751309 = 49 mmHg ICAFICHM L7z, 72, HRB X
O'SBP B OB A7 FVIENIZ X 0, SRS BY
DIREE L 7 B (LF) Bisrid, R cizzne
1086 +0.3, BLU1.78+ 1.3 mmHg/Hz* TH - 724"
ORI IC X ) 22048 = 0.20 5 £ U70.75 = 0.20
mmHg/Hz IZAEIZA Lz, o e, sk
DLHIZEB O HF 15 (RIZEESR) & ORI IEOHER
#%, LF/HF It (REMRER) & ORIZA DM 5
N7z, —J5, Sl B X OHEBICBNT, 0, a, B,
B LYo O T —HHBK L7, TR SO
N —fli L HF IZIEOME %, LF/HF 8 X O°LF i o#H
2RSS EAH L7z, Db s, S om ki
T B & R B AR B O B IS O W T E R T 5.

33. INHALATION OF NATURAL FLAGRANCE “CE-
DROL” MODIFIED EEGS AND AUTONOMIC ACTIVITY

S. Dayawansa', K. Umeno", Y. Nagashima®, H. Oosu’, Y.
Yada®, T. Suzuki’, T. Ono", and H. Nishijo" ('Dept. Physi-
ology, Fac. Medicine, Toyama Medical & Pharmaceutical
Univ.; JST, CREST; *KAO Corporation, Tokyo Research
Lab))

It is well known that odors affect behaviors and auto-
nomic functions. Previous studies reported that some
compounds in cedar wood essence induced behavioral
changes including sedative effects. In the present study
we analyzed autonomic functions and EEGs while sub-
jects were inhaling fumes of pure compound (Cedrol)
which was extracted from cedar wood oil. Vaporized Ce-
drol (14.2 = 1.7 mg/L, 5 L/min) and blank air (5 L/min)

were presented to healthy human subjects (n=20) via a
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face mask, while ECGs, heart rate (HR), systolic blood
pressure (SBP), diastolic BP (DBP), respiratory rate, and
EEGs were monitored. Statistical analyses indicated that
exposure to Cedrol significantly decreased HR, SBP, and
DBP compared to blank air while it increased barorecptor
sensitivity. Furthermore, respiratory rate was reduced
while indirect measure of tidal volume was increased dur-
ing exposure to Cedrol. These results, along with the pre-
vious studies reporting close relations between respirato-
ry and cardiovascular functions, suggest that these
changes in respiratory functions were consistent with
above cardiovascular alterations. Spectral analysis of HR
variability indicated an increase in high frequency (HF)
component (index of parasympathetic activity), and a de-
crease in ratio of low frequency to high frequency com-
ponents (LF/HF) (index of sympathetic activity) during
Cedrol inhalation. Furthermore, Cedrol inhalation signifi-
cantly decreased LF components of both SBP and DBP
variability which reflected vasomotor sympathetic activi-
ty. In addition, Cedrol inhalation significantly increased
slow (a-band) waves in EEGs. Taken together, these pat-
terns of changes in the autonomic parameters and EEGs
indicated that Cedrol inhalation induced an increase in
parasympathetic activity and a reduction in sympathetic
activity, consistent with an idea of a relaxant effect of Ce-
drol.
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34. Sy MR ERICHTIBEMBICEDZN—-Z ME
KRR

Pl AR, EBEFIN, BRHTEAT!, ZEE, ATERE ¢
(' [ 0G5 [ 37 3 [l AF R B - AR BRI TE AT - HE A A BAFZE
Jitg, HER RS - EEER - A

R R G IRER L LS 2 [A]1F 2 RSB O A &
LTHbNTWS, LEORREE - EEo=2—a vig,
SEH AR DN — A FEKE2TH 2 ED SN T
Wb, ZON— A MEKOERERE IS 5 2 & XATE
BAs @ decision making DB\IEZFFT L L1204 DD
EE2, 7y MERATA AR ORRT 7 v b & Hw
TH - BB 2 — 1 v ON— A KA R & AT L
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