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HIRRP BT T, RIS E M i R
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LT, ZRNHDOAT=XLOMAZHEEL TS, BF]
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unknown)?y, & ORFFEIC X - THIFEA O Na B -5H-

HHE % (EE
s, IR, BHER RN

ERFERAICHRINT 5 Z L3I LT, Ko T, IRERZ
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LT & 2 3 BRI AN IR R AT AR 1 5\ CE ]
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SAZHREI S TR D, ZHIT AL VIBREICHR < RFT
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HZERTIER L KO TENET D Z L OXLIRIYRRETH
bD0, JEE _HEEOYEAMEIZREE L TR s

AARH 3R

HETHD,
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Chelophyes (2 # 11 % B I HEE RS

FIHE & iz I PN AL %5 (SR, ER, TH®) T
D Ca¥ BB & o THIBE ST T, IHEE B 1< ra
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T84 #UAH, t L/ Intestine 407 #UAE, ~ v AFLAR
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BIZOWTOIFEEFT S,
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Phloretin
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{AFE CFTR CI'F ¥ X VEIE S, Ca’ kA7 CIF v ¢
JVEBED, 100 pM LL T O phloretin {2 X > T fif & g2
B2 TR olz, LR K O ARREE phloretin (X7 =4 F
¥ RO TVSOR DHITH L THZ R T 0y I —Th
5 ERHBEMNER ST, TS ORERIZIR ORI
£ L 7= (Fan, Morishima, Kida & Okada 2001 Br. J.
Pharmacol. 133, 1096-1106) ,

HRES ATP B E LTORF ST ZF U F v RIL

% < OMIITTE 2 OFRKIZ L - TR 2D ATP %
BT 55, VP A1 b ARKIIRERESNT
WRhr oo, RS TIZBWTLIERE ATP 137 =
FUR GhA EN ATPY) CTHETLHOT, T=FF
T RV OBEMNRE 2 HITE R, S EIFLEL 400 pS D
B—FyprLarZ I8 Aot~y 7 =40 F
¥ 3/ (VDACL) O "[ReEME & MEt L7z,

~ U AFLARESR C127 M@ &2 ERIC iR S5 &
ATP T 55, Z 0L S ITHFRBSPES ik
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ATP Bl Z RO LR EN (K1), ZOF v 3L
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R. Z. Sabirov, A.K.Dutta, [ HZ&{H

15 & ATP At X R — O B2 E 2 7R LTz, 6> T,
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DG S ALle, ARFIER RITROFRLICHER L
(Sablrov Dutta & Okada 2001 J. Gen. Physiol. 118, 251 266)
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Increase (RVI) EMEEI, ZHHD AN =RAATIEFEL
DF ¥ XN T AR—ZOBE13EET25 (K 2:
5.

—J3, 7 b= 2 OYIRBRRI IE R e E 23
X7 v — 3 A\ TIEER R R D i 2 23, FLEIC
LB % Z N FH Apoptotic Volume Decrease (AVD)
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Okada 2001 J. Physiol. 532, 3-16) ,
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PA40-
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10
100mM ATP* 20
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5 3 50 s

P — M&@
G

Ringer o] 100 mM ATP+ .
C D
Cr” i w0 +50mV
5
10pA L +50mvV g , p
100 ms n Ewo oS 0 B W
g
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o
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HLRTNERLRWVETHD, £, H—ThbsrLHE
AONTERLETIVTHR (7AYo, AT
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Z—Fy N LTIbHEB Z T2 ED TH 0, RIK
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EHHEINDENE I DERFT D721,

electropora-



tion £ & Cre-loxP ¥ A7 A& FAHE DI EAR 7R
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BN TR EHREOMER LML LTz, SHIT, i
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HILTERIEERICE 1T 5 RIESRIEDIRITIEFHRNE

The macaque inferotemporal (IT) cortex, which serves as
the storechouse of visual long-term memory, consists of two
distinct but mutually interconnected areas: area TE (TE) and
area 36 (A36). In the present study, we tested whether
memory encoding is put forward at this stage, i.e., whether

association between the representations of different but

semantically-linked objects proceeds forward from TE to A36.

To address this question, we trained monkeys in a
pair-association memory (PA) task, after which single-unit
activities were recorded from TE and A36 during PA trials.
Neurons in both areas showed stimulus-selective cue
responses (347 in TE, 76 in A36; ‘cue-selective neurons’)
that provided, at the population level, mnemonic linkage
between the paired associates. The percentage of neurons

whose responses to the paired associates were significantly (P

< 0.01) correlated at the single-neuron level (‘pair-coding

Naya Y, Yoshida M, Ito A, Shibata S, Miyashita Y

neuron’) dramatically increased from TE (4.9% of the
cue-selective neurons) to A36 (33%). The pair-coding
neurons in A36 were further separable into Typel (68 %) and
Type2 (32%) based on their initial transient responses after
cue stimulus presentation. Typel neurons, but not Type2
neurons, began to encode association between paired stimuli
as soon as they exhibited stimulus selectivity. Thus, the
representation of long-term memory encoded by Typel
neurons in A36 is likely substantiated without feedback input
from other higher centers. Therefore, we conclude that
association between the representations of the paired
associates proceeds forward at this critical step within IT
cortex, suggesting selective convergence onto a single A36
neuron from two TE neurons that encode separate visual

objects.

TE @ & 36 HFRRELIE = 21— 0 U ZHa SETIEmE i O 25X

A number of studies have shown that the perirhinal (PRh)
cortex, which is part of the medial temporal lobe memory
system, plays an important role in declarative long-term

memory. The PRh cortex contains neurons that represent
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Yoshida M, Naya Y, Ito A, Shibata S, Miyashita M

visual long-term memory. The aim of the present study is to

characterize the anatomical organization of forward

projections that mediate information flow from visual area TE

to memory neurons in the PRh cortex. In monkeys performing



a visual pair-association memory task, we conducted an
extensive mapping of neuronal responses in anteroventral area
TE (TEav) and area 36 (A36) of the PRh cortex. Then, three
retrograde tracers were separately injected into A36 and the
distribution of retrograde labels in TEav was analyzed. We
focused on the degree of divergent projections from TEav to
memory neurons in A36, because the highly divergent nature
of these forward fiber projections has been implicated in
memory function. We found that the degree of divergent

projection to memory neurons in A36 was smaller from the

WHFEIE A AERT T TE R

TEav neurons selective to learned pictures than from the
nonselective TEav neurons. This result demonstrates that the
anatomical difference (the divergence) correlates with the
physiological difference (the neuronal selectivity to the
learned pictures). Because the physiological difference is
attributed to whether or not the projections are involved in
information transmission required for memory neurons in A36,
it can be speculated that the difference in the divergence may

be the result of acquisition of visual long-term memory.

RAMPERE D 7 FRERITHROYH I FILIZE T HHEER MRI

Functional brain organization of macaque monkeys and
humans was directly compared by functional magnetic resonance
imaging. Subjects of both species performed a modified
Wisconsin Card Sorting Test that required behavioral flexibility
in the form of cognitive set shifting. Equivalent visual stimuli and

task sequence were used for the two species. We found transient

Nakahara K, Hayashi T, Konishi S, Miyashita Y

activation related to cognitive set shifting in focal regions of
prefrontal cortex in both monkeys and humans. These functional
homologs were located in cytoarchitectonically equivalent
regions in the posterior part of ventrolateral prefrontal cortex.
This comparative imaging provides insights into the evolution of

cognition in primates.

Feeling-of-knowing M ##ZH1E : HEER MRI 2L H/35 4 U v U 4T

The "feeling-of-knowing" (FOK) is a subjective sense of
knowing a word before recalling it, and the FOK provides us
clues to understanding the mechanisms of human metamem-
ory systems. We investigated neural correlates for the FOK
based on the recall-judgment-recognition paradigm. Event-
related functional magnetic resonance imaging with a
parametric analysis was used. We found activations in left

dorsolateral, left anterior, bilateral inferior, and medial

Kikyo H, Ohki K, Miyashita M

prefrontal cortices that significantly increased as the FOK
became greater, and the activations remained significant even
when the potentially confounding factor of the response
latency was removed. Furthermore, we demonstrated that the
FOK region in the right inferior frontal gyrus and a subset of
the FOK region in the left inferior frontal gyrus are not
recruited for successful recall processes, suggesting their

particular role in metamemory processing.
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GIREE IR SN E = 1 2 S

K2 2 B EARTEENBFIC 35 (7 5 GABA gt T2 4 T D FEAERK

FEWNHI A4 5 GABA {E@tEMiat 7 % 4 7 ok
RERUE B DR A HFT 572012, FEO B RBRIEE Iz
BBV TH A TORKERE BT D Z L ailAd,
KIMBEA T A AEART, Mt~ 720 2% O L
T NMDA SZEMREIGHEL S8, 0.1 ~/V Y (L0 HF 1 e
BiiR<e, & o &RV FEWIAVELE (long burst) % 5| Xt
ZL, INOORMMEHICKITS, FE=a—mro
BN 2R B AR BRI ANT2, ZOREE, FS

Y=

AHREAS, AW CRe b mAHE TS A L, Long burst DA
T, 400Hz (i E CHABEL LRS-, Y~ AKX
FUHlE, VIP Mifla, KA CCK MilaD Rk & — 0,
FSHMEIZRAD LD ThoTe, KIMEE=a—a D
FEIARRIL, BEMAT OME - R/ S ¥ — 7219 ¢4
<, AL - FEREHIMEE DEIR 597 & A FITURAFE L T
BIICEDD Z ERH LN 5T,

K E IR SR O R AT 5 S F TR D 3 RIAIHE

KRB OISR A 72 < & bR Loy T
HATIVETE D, U, HSREMNRERINRL D%
EEZHLNTND, o THYT XA T IS ITEALT
HDHUFT T AEC RN D ENTHETE D%, M
P T A OEEME L 3 IRICANCEER LIRS L7z,
TDRER, BT H A T K o THACE T OE VR
Lz, MRRICKITH2ANEZ 2 HI RN b 0N
WS IZ AN T 2o DETholz, F7o, P
L OMRRIERDBIRIGE DR DI~ AT LT, 5%

EH A
Ja ik

D OFREIERIT, BRERICAD LT, mAWELS,

TS ORI ITBENE & bl o tho AT
WO LTz, —ODRENENT) DI A BRIRAINHIT 2
HOEETHA O LBbhb, £7-, PSD OffE s & —
7y FOBHREEDEFOR S DMBEE L o7 L 25,

RN IEDOMHBENGRD bz, HER BEEOE
B EHIT D AOHSE TIXR VN EEZ TV D,

KBS AT & B A AR OGS

KM R B NEIFE O3S & AR B H M5 HIUT,
FEHIE & MR IR O MR AE S I2 DWW TR, A
% 19 A5 23 AT v bRV AR T A AERE
ERLL T, Ny F 27 I 71285 2 MR EZ1T -
Too IOAERRRRHRARIC X MR TR & 0 iR R kT
L84 TOMIITER Uiz, MRAREZIIRT IS 535
G ERFMOBOEE ERR BN, MR EOIRRIL
ZELTEY, Paired-pulse EERTIX, BN, MktEe

R 5

PAGEL B O O MEZ A TORPBE ST, FlaRY
BEITVBRE AR 2~ 5 &, ERAEHTR
WZREADR R ONTZGETZ T TiERl, Ronihoizt
AT, ITERRSHIAEL A & B M S ~ DS A1 D
WT, BEEL LT FFREEZ SN AHENRBIERE
Nize VFTAEEZLNDEL, AWML O IR
BRI A~THE T CH D —FF, FOHWITHEETIZ Eo
7o BEANICOWTIE, BEMITRTH D,
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DA BT IR ARFT

(HE]

PET S°HEAERY MRI 70 & AR 265 & L7 IR RN
BEREmI G &, BRUEHFTFEZMZEDE T, ik
FORMOFEEI LS MO T2, EIRINEERE DN
B & BT T D RERIE O BEZ B 50232 2
EEAE LTV D, BREBKICIT 2 AT 2L 6
IRAEL T, RERTHSOMABBEOMBAZ fEE &b

\Z, SRBAELD D ERAMRAE IS D 72 BIEILWFTE 24T~ 72,
RBAMEE T R, WHEREFHAIE » # —ITRHTA 3TMRI
PYANSINTZ L %5 T, HRER MRI 232173 5729
DB L OVEOBEZR OREMENR & & I, OVERERHAT
THb¥ETo7,

BREBKIZE DRORTEMEL

BARERH A ORI ZRET 5 BT, FEFEOHR
TADDFEFEFRBNCKT LT ED K 5 ITHET D0 % I
FIZBWTHGEE L, S HIZHEBRIC LY Z OFERREHT
G AT D MRREIFKIC &0 X 9 2 r A LS Z 5
Z, HERERY MRI % IV TR, I 2BV T, &
BIZB W THAIERESS &, 7 o — U2 & T /ARiEE
AITEF 7> & B AT, 2 U O R E B I ICBIE S R b7,
LT v — B % & e mirror system 23, I AT
SNTHERE OB E ORI FL SN FHFEA v E—
CERY T EIZEE LTS EEREBL, FRM
MBAREIZ 3T 5 F BRI 2R 2 @ 5D ThH A S

ERE - Blak

MR ST BB E ISR\ T, RIEE BV T
BRI 80 TS U 7 MR T E A B 3, FEEIC & s =
WD EMREI NI, ZHUEH B ANTERE SR R ORSE
AN =2 T HLEEERTH L2 &b, FHIREIC X
D AT OFEFIH ST AR AT X, @EFEH I
BWTHEOBEIZORE Z 53 L O HRIEETE O W
HOUTEENAS, biological motion % £ 9 i & BRAE ¥ 5 BRIC 4
FAENDbDEBER BN BHERKY, @HKRFL
DILFFIE) o

MARRBHIZH 1T HRE - MERE OEH

TERGRINZ BT DR - AEHA ORI % FE 9
DI, WEME S BWIZIRRRIRREE B L, FEhE
B MRI % JitifT L 7=, filtii - i, 36 X ORI - R OFIR
FRIFREIZ BV TIE, Za e ik L O sk
DR R b Tz, — b - 1R T oIk Iz B
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GIREE IR SN E = 1 2 S

N—FYURICETHBREREDET

RIFEER T, HERO—>Th DK E N L CIA
W KM BB A F T 2 L FRES, AT IZRMN
BB 6 ORI TGRS L, KINE L DI —
TERE A L TV D, FROITE, BRMigERICB:ED
RV NRTER AT WA O TEBh AT EF 722 & D KM R EEA B A
B RN IERE — RN E L — 7 N EBZ I L &
T 5t bOIEBEREREIC I T RENER SN TET
W5, GEENHE DML P L CEBHE AT 5720
DITENREZBE L, ZNE2FITT5H L&D —F

AW
A GRS E AT IER)

VARG OMRIEE A RY b o B RGEE BN
TRAMIL, WAL L, ZOE, s il
FBRED LRI b 720 TRIREOIGFES KT 501z
LT, R—=F Y URICBW TR OIEER K23
RBOLNIRNZ EEH LN LT, ZOFTRIE, X—F v
Y R CHEREIR T O B B D RIMEREAEAS, BBy oD A de
HPEB ORI b BEAREHN LI 2 L A EERT
LoLEZLND,

RAEEICH 1T D EBA F DR ARE

PESfEBHIEEERE O & B 2 5T & I EBRTE 3
HEENLIS O & F S F BB EO RN A 3 Z 72> T
5T ERHELMIENSOH D, KBFFETIE, HBREMN
RANEIER 3 Z 702 T D & & OIEBIATEF OFERE & F 98
EWZHNEE L DLW T—BEICTFHT 2 Z itk - TAE
U DATE A R B R e L D Z LI k5 T,
EBYATIF ORANEEC BT 5% FI AP ST H L
BRIl HERRENIBTOME WH) 2650
T BOGIREIRIE & 331 U 7o, 3 7o B o fig) 5210 MRI

AW

WG E B IR, i b H W TE % ORERE OEEH]
FEIEE ECRIET D200 T S~ a VAT L E
TEwma g U, ZOMER, Ko O#ERE TiaEs
STULDINICHIZ 2 Z ERFRRIC e o7z, YL ED v 2T A
ZHHWNTC, FHEBEEZITL TS & X OHEBRE DL
TR AT 2 S F SE AR S mE TR L, RIGKRR O
BACEFHE LTz, FORER, EERIE ORI LY, K
SRR R 2N A B TREMEAS R X ATz,

BEEBICEITARKINSI VADHERA DXL

AH

PR PO S F S F A UBICEm L CBZR S AR
FHOEBPK N T AT, BIKEOER, BKE, 17781
LW —FE R ER DB SN DD, T ORA BRI
BIZOVWTORFHIIE LA ERETFTHD, TO—HNE
LT, AROBARZFELRME T CHEESNDBIK T v
ADWHRENS, AR ZFHIT 2 2 ENE LR
HWThHZERbITOND, FAZHIL, FRIGMEYE L
IR K OE RN 2 7 ¢ — v R4 T CHIT 2 F

e MR (R, K I (TEEILFEKRY)

BEREL, 42 FXTT - N BOBRERERO P TR
AT BUEHHEORK N T v A REE TS & LZFHANS K
Bl BIKNT U AZRLIERECIE, Tha RS
TREARDOES DR EIT> L HRE ICHB LT,
noradrenaline, dopamine, B-endorphin 0D Ifil B 34 0 1C
EHLTWE, ZHEMNO ST 27 I iR LU
FEAA FHRERBEK T o 2AOFBUCEE LTV D
AREME A RIR T A b D EE X BND,
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AR

SHEICEEND FHOMRERZFEE L, BRI H
TE$ 2R

HIEMEFRTREEO LI LHEDO 1 DTHDHLEEIHNT
W5, AARGEIZIIT 2R TS DR AR ITROKIZ 8]
FIELS, 20 &ns, BB ERES LML L
T L OMGERE BT D LV \BRICBNT, A
AR E RS LB X LN TE T, BARGEICBITS
FHEHRN EDO LS IWbN D201 5720, EK
AN19 A&ExIGe & L, BERRER - BURIICIR RIS X D SR
VERRRE A AV T, BERERY MRIIC X 281282 T~ 72, £ D
FER, FREIEROMERIC LY, &< 'R AEENE ST

% phonological awareness & M, 2 DOFEEN

ENSELTHRBEICH 1T B HEE MR BT

Bz, ERERIA

D2 ENRE T, BERE R CI A EE R AR
SN, MR TRESOBRMENTER BE R T T/
bhTnb B b, —F, PR REE T
SHTE TR 2 580 72, 20 2 LI E4 O G @
TZEMmf® e LTINS Z & 2R d 5, 41T
Z DOEBRRERIAIE 50 FRUTHAIICRS SN D T2
Z ONLEE RS T REBGREICFIH S hizoTideng
EEZT, ZORBRND, FHRERSEZEMERE LT
Hfibansd Z 03, R4 OBBITBT AR 7245t
12ThdEEZD,

MRI REEEREOELIZHE S BEFOME

BERER) MRI IXSFEREEL S DL OERIZBNT
MOS0, K& G AR SR 0TI
Do EOEERAP L 72 RS & —RIZ1k D 5
& THIXHH RS R 232, B SR 2B T 5
WGBS SOV TR 2R3 21T o 7o, F2BR 1l
HERR A 14 NE I8, 13-17 B4 1 B RMERES % 1k
W72(OFF) & = A, WA S 2 OFF (Z[FH# L 72 JREG78
JRTE 23872, 95 11 NERRIZER 2 217572, 12-15
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B2 e s RMERIS & (L) C, Bl &kt X BER B Ol
Z o -2 & 28R 1 T O OFF (x4 % is & ihfi 2
WTIRFT L7=, 5 B> OFF BiIRICHE 5 M ki,
ON-OFF & OFF-ON O 2 > D28 S R L 7= & th
MOBIEFINZ LV 2D 90% L LT Sz, T7ebb
— YRR B I T A A DA T35 6 DA T <
FNRWA LEGEICL, ERRELY & RE MG E
R E AV Lz,



WHEETREhH A A B SR A i

SRMEEMRT IO ) b

(2]

200147 (FRE 13 47) B2, 2 AICHMAIRR R LR o Hi
A //wf&)ot?—ﬁﬁ%a%?%%mi%k%zﬁé AR B
PR RSN L, Rbo T4 ALV KE - VT
MOU v b RFR Y IRE LB TR E T
L7,

R DARER Y~ & — RIEB) O A B % 2 = =] 2 o>
LARANBITEI L~ )VEC—H LIZBRE 35, &)
TuYxs MIELICH LWERZAE X T, RBENH

Wi, AT A AEARE AT AFIRIEE R B sE B 0
FHEFUER A3 AL 5 P O Bh B 12 K - TRF S
72, GABA {FEIff==2—nm 7% GFP O#IEERT 5
GAD67-GFP~ U7 A % N T E LIZH LWEB & A7z,
F IR K ZBE A ORARE hIL~ 7 A O ZE IR ER
BEEEE T A A T % FVN T 240Hz O R RIRG TR
fk, FINTT 2V AT LEFERIYE, FHlZv U ADITH)

ETNABMD STz, ETERIFRRFEFRAEDOKEBHHITIL,
IR - JEEME L7 T > b ORI 2 Lo 7
4 =V NENSE TR L, PR EREIT O ER
F & SERR E W, whole animal “COMREEIEE OFEHT S 7] HE
272 o le, ET/IREBFICFIRRAIFEE O EHE
&R RAEOPDHEZ 3D > T 7 V— T 13 L Ol
MATENER Z X 512 B S 7, $£72 Human Frontier
Science Program O [E| X3 R AFFE T A 7 =
Alstermark (% 5 &7 > TWHILFEFEIZ L D, Y
BWTHHRE ORI R % L EH = 2 — v BT
LEMNME= 2 — 1 VRONTN S HITHER L,
X D EEHE & H L LB FOIMAI Lo THH
(2 & D LB ) ] A A O AT & P o0 2 BT JERR
DUEDITMb T,

—7 D

EEXBD GABA fFE1E, SEMEEIMEMRICHT 57 EFILa) VDR

GAD67 BIGFIZEGFP % ) v 7 A v L=~ T A 2B
T (4% 4—9 i) EEAT A4 ZA%&1ERL, GABA fE
o —m EZS5ND GFP(H)=a—n L g

P=ma—mr btEX N5 GFP(-)==—1 5 whole
cell FL#LZ 1TV, ACh ImM D X7 #5254 520 R %7
~Tz,

GFP (t)==—n V% ACh # 5Tk L CT—iEED
inward current 242 U, #2415 X mecamylamine 10 uM |2
L oTfil &7z, FHUZH LT GFP () == —1 2l
ACh #%5-1Z%f L C mecamylamine CHifil| 415 —ia D
inward current Z 773 % O Ot
FlE#HEE outward current T HDORL R b, Z

Z—1@P4 inward current |2

@ outward current |3 CI"O i FE7(-88 mV)Ir TRIEE L,

ko Tflanz, F-inon=o—

bicuclulline

HREMIE, OHE IR
BIIAE TR, /NEAE (P L EE )

2 @ inward, outward current [TV 9 41 H mecamylamine
I Lo Tl & iz, 5o TZ @ outward current i% ACh
BT 5 GABA =2 —n » OBEEMISEIC L -T2
WHNCHERE SN D LEEZ BN, ZD outward
current IX TTX 0.25 uM {F7E FCTHEE S, - T,
CHETOMEIFRMALEFE L TEXD L ACh [T
RIRTEEH I S 771Z horizontal 72\ LIX wide field multipolar
cell 75 WA MEH JMIIBIZV 725 axo-dendritic & 7213
dendro-dendritic synapse 7> GABA D{H Z{EdEd 5
JIERT D LE 2ol ZOX I IC RN
LFEEEA~OFRSHIEEME L DM oS e 5 & &
AT b RS D O THRITEINE O contrast 4 ¥5R
TOHMERHDIbDELEEZLND,
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YILOLEEES =1 —A EHET S2ERER = 12— 0 ROFET

FOEBMEK N EH = o — o VICEBER A LRV R i
BT, b C3-C4 METOBTMEA == — 0 VB EE
2D OEBEN & FED = 2 —a kL, B
BIEEEHZHET L RN TWD, ZUIx LT
FERME SR = o — 0 VICEER ST 2 BREICE
TJOEHEEA = 2 — 1 ROMFE L T DORENIKEITD
72 Y RBH7Z 5 7=, JT4E Lemon S IFFREE T D~ H 7 YL
BOWT EEGES = = — o o D RNGREE TV,
REEANE O RE R, FAEOMIIZB W TH Y F 72
P EPSP & 2 7 APEIPSP DA NGRS N, 2 VT
AME EPSP Mii#k I ieinodz s Lo, filifkx
IA RN X =0 Z2fETHEIFEAEETOER =2 —
B TC3-CAEIDEAE =2 —u a2 N T52 77

Bror Alstermark (A7 =—F >, 7 A4 KEE)

KR R (MK - A5

OHE  IE
P EPSP 2SFiék S D 2 & &4 L7 (Alstermark et al.
1999), L CAE, a7 mr7m—ATHEL, F L
Te =R P IBN T LA E B R O BRI Tl
RS 2B BEEG = 2 — 1 v h b Ofiass, MmN
FERE T o1, T5H L, MBSTERTHD L, ZTNHHE
BEEA = = — v D% ATHERKEXRIMIC & > BT
P& Lrino7end, A MU F=0 OFIRNESICE -
TRAKT DI ol & L THIRRNGEEZIT D &,
LT F 7 AMEEPSP IZH EfiE, IPSP ABIZE Sz, L
e, REARMKIFHMEA=2—n 2B ST
AMHNTIEMEL T 5 & [AIRFIC feedforward inhibition % 7>

LT ERBEMNIIRoT,

LEREIRICE T S2RANBEMREEICE 5/ —R FAEREE

Alal, Fre i, WL LR - BERICRIT 58—
NI K AR AT 57201, Ty P ERORXT A
AERIZBWCEE, PHEB=x—arnbh—LtL
e AATV, BRI T e E 2R AT,
bicuculline % 5-1Z & - T GABA {EEBEDINH] 2 FrE$ 5
L, FME= 2 — v v TITRSRE N & 2 B2 8 % 7=
LT ATEFRMIC LCHEEI ) 2D 1 BElB D
sl 20—30 FEOIEENENMDOFHIGEN R BN D DI
LT, o= —n NTETISEEZHKRT 57217 Th
HEWVWIHIBESLSTEVR RGN, 2O XD etEE=
2 — 1 OIFIER LR —ISERRIE, e D==2—
7 > @ intrinsic 72 E Tld7e <, NMDA ZFEKENT D
T REEE, ORI L~V OfEEIZ L D T &,
APV OFh, ROLUTOERREN ORI, BT
wE, BB IFIAET S 2 H0= 2 —a
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WEREE, OHE IE

BRI A — B ViRek & 1T > 72, % L T bicuculline
¥, ILICHISNRD Mg IREEZ N2 &, HiEHE
D=a—a T, 2 HO=a—a VIHAEDOEZEDR
BN THRM L THAMmAERYIE LD, RE=
a—nVRELTRIEFEEACREE eh)oTe, EFRHED
HDT w7 NTHZO XD 7RIk X 722
BRSPS TWVDIEI N LY FHBICEE T, L Eo
FERE Y, EARMICETREIC Té@%ﬁﬁA’

Fintw:%u/%l@ﬁfk% BT
NMDA ZHFEENT 5 > F 7 ZRED BIF2IHk
ﬁ%%@ﬁ-%ﬁwﬁf—b®£¢T&@ DTk
1X, GABA (T X 2 23 bR S 7RI TERIE B AT
T5 M) H—BEFICLoTHIND Z LB ENTR S
77



ROADLEEBRRIHICE-T

SR & [HE LTz~ 7 ADHRER & Eg ARV © T A D
AT THEL, 240Hz ORFHEEE T online T2
VAT LEBFE LT, ZOVAT AIHROEERT o
7' CCDA AT LIBM-PC L THEDLA A=V T at i —
MoK END, EANICIE~ Y ADELENTY 1 v
T4 7 L, FLOBEXEAEIIERT IO AT A
ERWL~ U 2D EROWRE Z BRI L7252 i
Tl 2 A, KAHNZREM S WYy 7 — REROH O EE) G
HINDZEBRHLMNTRoTn, Z OREKER) DOIRIE &
RGEEOMICITERE CBICHE SN TV D main

) KF—/8S UilaIcsnWTt=ZaF o2

Ak 14—17 RO 7 v FOHRHA T A ZFEARIZE
T R—=33 HlfEA B whole cell FRERAITVY, JBEFENLHE
EFE60mV)IIZTACh 1 mM % pufff& 542 &, =aF
SRR ENT HHREERNTIRZINDD, FxlLIn
FCTOMIETZ ONMEBILDITIE, =aF B/ E
DIEFHACIZfE - TR AT 5 Ca (T &> TR
WIEH L SN D BRI VR EENTND Z LR BN
LT& 7, ZOEGAMTIE fulfenamate (FFA)X phenytoin
\ZEZMEZFF D, -40 mV 7> 5-80mV D[# T negative slope
conductance #H T 5 Z EMnb, R—s33 HHIEOBLHE

EH -

]

N

(%]

WA ERA TR O - BRI Y r Y = 2 b
I, M & MR A T e b O i RE & SRR BEAY LA
ZEL T2, 2001 EEDR S EEORE 2 HRFEI
2002 TR TR LW RBER MR O TR EE R D
LNIZZ & TH D, BAEMMAL TV HHEHRITER 14om
THEHMO 1 HERETHH A4 T ThDH, 1991 I 1 HEN
FLTI1994 FIZH 9 1 EBNEA S 41, WHIHEER O RN E!

BHRFEHRIEICHE - TE

EENAEAE T O

WHEETREhH A A B SR A i

FHRINDIDERKEHICONT

e, OHE OB

WHET 2 L0 MRS ONTZ, 51T
FRENDY v r— ROT S VT EICBR L
THEY, wciha<, BACIEREY, ERflT
W EmE, SMUTIETREDOMSERDZ E AL MNIC
ol TNHIFBECH ALK I THEINTVWDD L
R~y THETH D, UEDZ by AITHY
N LRk r— RAERIEBRH Y, EROE
KA K > TIRER DY > 7r— RIEERFHEHE CTEHZ &
BH BT o T,

sequence (Z

%% & h 5 fulfenamate B
(W FEE, gME IE

IS A B\ THR T DMERN S D Z LR E N, 4
[, =aF 2B/ EEZI L THATSD CaddZ D FFA &
SR 2 TG 58 FRIZ calmodulin 23 B85~ 2 AT HE
M2 BEIT 5729, calmodulin @ blocker TH 2 W-7,
trifluoperazine % 5- L7 & Z 5, FFA SN ITMER
L7z, £ LTI 5D calmodulin blocker (2 & - THiiil| =
N B BRI S F72-40 mV & -80mV D] C negative slope
conductance #H LT\ =, LLEDFERNG, =aF %
BRES L THiAT 5 Ca H FFA B MER 2153
% FEIZ calmodulin A3BE5-9 2 FTREMEAS "R S 417,

N

Qv

7 b

WA aREE Ip oz, UL, HolBRIE & C X/
OHERZIEL, ~—F, V7 hOMmEIZBVCEMIT

HNIRNED &R TETZ, FICRIBEL 22 DI, HAE

ROIEE)Z [FIIRFIZFLER T D FN TE RV, HBREATE)N
AT E DO ML AER L T 5 & b s
R I RE D AT I II R & 7R ANE 5 HTH D, FER,
AR AL TR, &V D EH T reject SN7-5
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XbdHY, SEOTHEHEBEIIMOTHA I TORNE
DTholz, £z, TIITEBPHZEITICBIT 2182 10
EMOMHERFF DO ERRD N FE L RTHOT
b, erxAfMKREE GUAERZRITTR) ML,

B S NI R A EFRF MR D 1 SOXEI) & b7 5 1
DTHD,

2001 FERENE, THETIT RO TELT—v &R L T
DWFZEN L L, FLOSIOEAZEZ T, SiAHR%E
HAWTOMREDOEREOFREATH b oTe, HFEm

16 fRAFERL, TONRIL, KRIERERN S5 R, WA
RS2 HW, BRRD 3 MR, BEERN 26, &NsERE
4 WTHY, JKFHHEICOE > TV ENMESTH D, F
LR & L CHRFETE D200, KRR C i 4 3R
RIS % L% BI¥E L, second pain (ZBH# 35 & &
O DRIEBI O NFIREL IR o 7e 2 & Th D, BIfEE
SED S HZ L OWEDLERHIMAFHERH Y, I
IR A RESETNETZNLEEZTND,

REEEBRE TS5 T HIFEB OIS & 5AI%E

S, £ OB, JIIE {8, LamKhanh, JHLIUSE—, ALREER

EH) L TV 2RO T MR AN o 2 MM D E AL
EBREY T LRI NTEY, Elohb ORI
HIBEBRIZ LD N TOWRBLEAIIT b TN,
LL, MBEBOHRICBENTHRE L TWDAE, &
BT RLIEAN & D L O 2 RS B O RERT I TR 2
HINEVD ZETHD, Fox IIMRESRE D &\ REH 5y
fFREZ &> T, Brx RAEND ZORBICHL T\ 2,
IRBLEENT, —OOWENZEIZRIET D L WK
HEENNRE A FHR T HBR T, WD D D E/INRED
HRIERERTH M TH DL, ZNEFIHLT, £0%Mm
A B G- D MERAL & AP R ITE B O RN A HIE L
7=, Ternus display %M\ T, 3 DOR{IIIA T~V 3

DEHLENTRADEE L, WO—DDHENNTRZD
& X OMREBIOIE, FAUCET I 2 AL & Ikt &
RO K IEm4 I TRIE L7z, F£72, Random dot
display |ZC, (RELEBINFE R IND L& LI =
DIIEENDE NN D, WO L Z CTHEAMENEL 0%
fEt U7, FEBEEBEME LT, L—Y =kl mz/s
WO CE L, = oEEhR IS D DAL L,
PREHEN OBENEE & OBFRICOVTH SN LIz, F
72 Random dot kinematogram % T, &{k& LTHM
R0 Ry hOEENEEE RS I IEMRICREL S
NTWDLZ EERALMNIC LI,

EERRANFNEBRRICH TS THRIR OEE

Foxldt b OERAERIC OV TN & MEER % OF
L7eie 2D TN D, B MZE->TIEIOFTH A,
FCTHRR T, ROE ORI E L 5 2 F - haiis
aAIa=r—varyERd ETHERERARZLTE
0, OB RERICOW TR e iERNH 5,
AlElF 2 1%, I CREER X A D RN O WA BG AY
(BB IR0 ED XD REBAEZ T Dt LTz, 8
FICEEEREBE, TERG o TV DEITERZA T
DEA BRI L Uz, SR EEISEET 2 S BRI
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BB+, = ARWHE, fliARREES

Gy& D N190 St S, T ORIEITAFERE D b
FER TR E  TERBENTAFERMERL &V ) ZRET
D & BB LTI R Th -7z, N190 OERF, fRIEZ %
TR R C e aS L7 R, BOGIERRIC
RO bR o7, RIBIZTERZNTHDSHE] TH
RENDLPIEDIEI D THREGSTWDHEH] L bAE
ICREMoTlz, THETEWERSMDA A — 0 T
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Conduction velocity of the spinothalamic tract in humans as assessed by CO, laser stimulation of C-fibers

Yunhai Qiu, Koji Inui, Xiaohong Wang, Tuan Diep Tran, Ryusuke Kakigi

We measured the conduction velocity (CV) of C-fibers in
the spinothalamic tract (STT) following stimulation with a
CO2 laser using a new method. We delivered non-painful
laser pulses to tiny areas of the skin overlying the vertebral
spinous processes at different levels from the 7th cervical
(C7) to the 12th thoracic (T12), and recorded cerebral evoked
potentials in 11 healthy men. We used the term ultra-late laser

evoked potentials (ultra-late LEPs), since the peak latency

was much longer than that for conventional LEPs related to
Ad-fibers following painful laser stimulation (late LEPs). The
mean CV of C-fibers in the STT was 2.2+0.6 m/s, which was
significantly lower than the CV of the Ad-fibers (10.0+4.5
m/s). This technique is novel and simple, and should be useful
as a diagnostic tool for assessing the level of spinal cord

lesions. (Qiu et al. Neurosci. Lett. 311:181-184, 2001)
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Automatic discriminative sensitivity inside temporal window of sensory memory as a function of time
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Organizing sound sequences in the human brain: the interplay of auditory streaming and temporal

integration
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