&=L C-19

HEPRAREGHEARNARBEE

BRiER  EBHE (C) (—#K)
L HAR - 2007~2008

FREES 19500351
HRFER (F130)

YRk 2 145 H 2 6 HEE

v MERRADREAMEEFHICETETSIF FUBART— FO&KRE

HZeEERELZ (FEX) Role of arachidonic acid cascade in regulating nociceptive
transmission in the rat spinal dorsal horn

MERERE
BEAR % — (KUMAMOTO EIICHI)
EE KRS - ERH - #iB
MEEES : 60136603

WFIERR DB

RAKRY R—=E A, (PLA) OIEMALRTF R TH DAV F o & v, JAAaEO I B %
o BB ABEE =2 — 2 @ GABA BLX O Y v 2T 5 MEIMES > 7 2 miEn
PLA, {EMEALIC K O RES LD Z & 23 Lo, i O IXBE M > - 7 A R OE LI L
7 eFLa) R VT R U voERICE D —FH, BHEORETIT VT ATOD
TI7F RVBOY RS T—EBREYOERICL D ZEEH LN LT,

SATHR
(BHHAL - 1)
LR 2 LIEES 23 =
2007 fFEE 3, 000, 000 900, 000 3,900, 000
2008 FHE 600, 000 180, 000 780, 000
R
R
FE
ik 3, 600, 000 1,080, 000 4,680, 000

WFZEo0 87« B REI

FHF e D55 FL - A H

DR (MR . AIH

(P - A2 BEE)

F—U—F:QAVF v, @QFKAKYRR—=FY A, OF 7% KUV Ar—F, OF#ikAH. ©
L7 2nEE, ®IPSC, D 8y F 7 7 o 7iE, @RI RIGE

1. WFIERHE M4 D =

I AR ERI N e B 2 R T B
%A, FICBERRE G 11 B O=a—nr
I, BIRICEHEENDAHED AS FRHESLIERE D
C MHEIC X, By F 2B L%y T
A TN B S CBREEME O BB AT &
ZFT TS, o, MEi=a—mrE2N LT
GABA B ROV ¥ AMEEMEDIHIMEA TS
ZF TS, Bxld, AT KOTF v
RN BT = EORk A NP X
ORI O 8898 W) '8 % W T2 — 1 O BF5E IS

X0, FRIBERE DR B O - A
BWTHEHEBELRERNER -T2 F 7R
LAUL T LML TE T, 5 £ T, RAK
Y 38—E A, (PLA,) JEHEALRTF RTH D 2
U F & HWT, PLAEMARIZ X 0 BERE O
BN 7 AGEMEESIND Z L 2
ELE, ZOMREERIZ. T 7 ARIEEREIC
BWTET7T 7% FUVBEHICL D7V H
CERICH OREE, T A BRI B W TIT
EMEAL U= PLA, I X D 7V 2 2 VR RIK
DT NG I URESZHEEIMC LD Z L&



LI LTS,

2. Mo HM

I BB EE O Hl A L B M o S R BT
20 TR WMEME Y T A E OB X
S THIThihd, RSO B 19IE PLA, &AL
IZ& 0 GABA BXOTY v v &9 2 Ik
VI T RBENED XD IR T D,
Fo. b ULIERAZZ T 572 51E, PLAIEMAL
WWEVAEREINEZET 7% FUio 8 AR
WYNEE L TWAENERLNCTDH L
Thb,

3. Mo Hik

(1) BHEA T A 2D

A Sprague-Dawley RMEMEZ v ~ (6—8
His) 2o vy (BEREAKESE 1.2—-1.5
g/kg) TIEMEL ., B OHES BIBR 21T -
770 $9 1.5—2.0cm DEITHHMEME L,
WHEIL CBMFBEREMLEZZ L7 2K (1—
3 C) ICANT, EERBEMEBIT T, MECs
M A RE LT, ThEERTr v
R EIicEE, v~ M 7 a AT —%H
WTEEK 600 um ORI 2 T A 2 & EL L
oo ZOATAAEREZRIERICH O LD
HELFZHBEHF oo N—NOF Az A
via® LiZEE, ZnEzFHX~vA e~
Za B L —4—TENLRFRICERE L EM
7Yy RCTEELSEE L%, £ 36 CIITing
L AR L2 L7 2K TR (15—20
ml/%y) Uiz A L= 7 L7 RO (mM)
I%. NaCl, 117; KC1, 3.6; CaCl,, 2.5; MgCl,,
1.2; NaH,PO,, 1.2; glucose, 11; NaHCO,;, 25
(pH = 7.4) Tho7T-,

(2) RyF U Z v Tiek

HHATAANTNLHEBEE S TDH L,
EREME FICBWTHEHERAOBEEIX
BN IR E LTHRFBARETH B, =
DBEE=a2—a T T4 R h—1%
Ve RN TF 7T Uk EERA L CEER Z R
gRL7o, Ny FEMBNIEOMAE (mM) (220
T, Cs—sulfate, 110; CaCl,, 0.5; MgCl,, 2;
EGTA, 5; HEPES, 5; TEA, 5; Mg-ATP, 5 (pH
=17.2) #HWic, BREMEOMEIMES T
%V (sIPSC) 1% 0 mV DOERFFIEEENL TRosk
L 7=, GABA {EENE D sTPSC 127V o v S &K

FHEHIDOA R X = DFEEFT, Uy
YEBEN M D sTPSC 1% GABA, A RFREH D £ %
2% 2 U U OFF(E T Chridk Lz, BEEFITR
AL E E R TR L. 7 — 2 IS LEE
ENLTCarya—4—ZHYiAK, Ffk-
AT > 7 b & D CiERT LT,

4. WFFEAE

AU F 2N GABA TEEMER L OV U v 1E
D sIPSC OIENE & BAME Z NS ¥ 5
ZEERFAL, ENOOEMBFETANT,

(1) AU F 1T KD GABA YESEh M D 3¢
F T REE DO E

O  Z OMREERIT Na'F v kL OFRLERT
be REERy (TTX)., FAZ I UBEZARR
DOFAEA] (non-NMDA 22 KPR EA] CNQX &
NMDA =2 ZRAKRFEEA] APV) & 2\ i AlE sk o 4
Ca R L v Il S =, 2B O FEERGE
Rnb, AV FUFEEN ST T AMEEE R
T L LICKVIEBEMEZREIE, 20
FERL T D OMBRBEDE N R ST,
ZOWEDOERIZE Y GABA {EENMED ST
AMEEMEE SN D Z RS LT,

@ Wi, ZOWENMITH D DOREEN
ZT2e AU F T K HCABAMEENME Y F 7 A
EOMEHEIL, o, 7 R U 2 B EAIWB
-4101, ~AH VY T ®F /A=Y o (ACh)
SZREEERT hevy, FLTC=aF Mt
AChSZBRHERIA I I T I DK LIZLD
Pl S nie, £, AU F U MGABAEEE
FT T AGBEDREEZ R L2 —1 U ilB
WTC, =aFUreRRESHED=aF L <
A CEZFEEEFEDO I L ANEAL LY
VEBLO LT RULFUCOK LT AY T
vERMERIERAEZ R LT, UEXD, X VUF
N K DGABATEENM: o F 7 AR E DR HEIC
. TEFAray st LT RLFU v E
LCENDICXIVIEHIbLEN S =aF %
KR, ~ABY) 2K, o7 KLU o
BAENEE L TWDHZ ENBEZLNT,
BRI AICB W T, P2XZRIK L5-HT 2R
IR ISGABAEEN M o F 7 2w DR (2 B 5-
LTWAERBEINTWVAENR, XY F L
% GABAYEENPE o 7 245 1 DR HE 1T P2X 2 45
IRFEZE I DOPPADS 6 K ON6-HT, %% 2 A B ZE # D
1CS-205,93012 LV 2 BEA 2T IR > T DT,



ATPREm b= B 5 LT nEnz b,

(2) AVFLNTE D7V v AEBED M

HIME S I 7 2 i DL
O ZOMREERIT TIX, ZV ¥ I V%R
ROBRER] (CNQX & APV) & 5 W iAfast o
B Ca™ AR L vl s e oz, Zhh
DEBRFER NS, AV F NI 7 U v Bk
DY T T ARELEERET 5 2 L b
Do

@ Wiz, ZOREFEHOTEFEL <G
Too AVF LD 7Y v AFEWE sIPSC D
g & A E O BINTIR ER AT, £h
FND ICs01E£,0.64 uM & 0. 73 uM TH o 7=,
Zo XY F AE ML PLA, HE Al O
4-bromophenacyl bromide = aristolochic
acid (X VIl &= Evs PLA, IEMEAL
ENTHIENDNDL, ZOEEIZE D&
RSN T 7% N BITMRNICEET S
PR eI L0 R S TRk 2 R R EE
MWEZAEC DN, AV TFAEHEZY 7 e
X —FEH] indomethacin 12XV
BrzFn—>7 K, VR*I I —EEA
nordihydroguaiaretic acid f#1E F CiHZ& L
oo ZORERIT, VRF T —BREN
70 U AEENE Y T T AR OMEE IR 5
LTWAZEERLTND, TORBEYO 1
S>ThsbdrbuA=a =B, (LTB,; 0.1—0.5
ul) XU v AEEMED v AR EEICE
Lo d T, LB, LIS OB A 5 L
TWd Nz 5,

ZOfEdEE, MRSt o8 Ca® X T <
Ca™F v xVELEA| La¥, & 51T Ca®'Ffit Ca™*
I EAIZ > he LB KOV IP, i
Ca® Ht B AEBH A1) 2-APB 12 1 0 A S i
SN0, ZTHEY 7Y v AREEY
T 7 AR ORELE 1T Ca® IR TH D
BRI,

5. TR ILE
(WFFERERE . WHIE A M ONEHERT FEH (1
ES )

(MEREmSC) GE1 24F)

(DT. Fujita, T. Liu, T. Nakatsuka, E. Kumamoto,
Proteinase-activated receptor-1 activation
presynaptically enhances spontaneous
glutamatergic excitatory transmission in adult
rat substantia gelatinosa neurons. Journal of

Neurophysiology, (in press). At

@L.-H. Piao, T. Fujita, C.-Y. Jiang, T. Liu, H.-Y.
Yue, T. Nakatsuka, E. Kumamoto, TRPA1
activation by lidocaine in nerve terminals
results in glutamate release increase.
Biochemical and  Biophysical Research
Communications, 379 (4), 980-984 (2009).
HHA.

K. Mizuta, T. Fujita, T. Nakatsuka, E.
Kumamoto, Inhibitory effects of opioids on
compound action potentials in frog sciatic
nerves and their chemical structures. Life

Sciences, 83 (5-6), 198-207 (2008). 255
@T. Nakatsuka, T. Fujita, K. Inoue, E.

Kumamoto, Activation of GIRK channels in
substantia gelatinosa neurones of the adult rat
spinal cord: a possible involvement of
somatostatin. Journal of Physiology, 586 (10),
2511-2522 (2008). ZHiA.

®T. Liu, T. Fujita, T. Nakatsuka, E. Kumamoto,
Phospholipase A, activation enhances
inhibitory synaptic transmission in rat
substantia gelatinosa neurons. Journal of
Neurophysiology, 99 (3), 1274-1284 (2008).
HHA.

©H.-Y. Yue, T. Fujita, T. Liu, L.-H. Piao, C.-Y.
Jiang, K. Mizuta, D. Tomohiro, T. Nakatsuka,
E. Kumamoto, Effects of galanin on excitatory
synaptic transmission in adult rat substantia
gelatinosa neurons. The Journal of Functional
Diagnosis of the Spinal Cord, 30 (1), 32-41
(2008). @i

(DT. Aoyama, T. Nakatsuka, S. Koga, T. Fujita,
E. Kumamoto, Excitation of spinal
motoneurons by activation of ATP receptors.
The Journal of Functional Diagnosis of the
Spinal Cord, 30 (1), 25-31 (2008). #7t

(®K. Mizuta, T. Fujita, R. Katsuki, T. Kosugi, D.
Tomohiro, T. Nakatsuka, E. Kumamoto,
Inhibitory actions of opioids on compound
action potentials in frog sciatic nerves. Pain
Research, 23 (4), 185-194 (2008). 7 f.

(@M. Kosugi, T. Nakatsuka, T. Fujita, Y. Kuroda,
E. Kumamoto, Activation of TRPA1 channel
facilitates excitatory synaptic transmission in
substantia gelatinosa neurons of the adult rat
spinal cord. The Journal of Neuroscience, 27
(16), 4443-4451 (2007). i f.

@M. Kosugi, T. Nakatsuka, T. Fujita, T.
Aoyama, E. Kumamoto, The effect of TRPA1
activation on excitatory synaptic transmission
in the spinal dorsal horn. The Journal of
Functional Diagnosis of the Spinal Cord, 29
(1), 15-20 (2007). #aef.

@T. Fujita, T. Liu, K. Mizuta, T. Nakatsuka, E.
Kumamoto, Proteinase-activated receptor-1
activation presynaptically enhances spontaneous




excitatory synaptic transmission in adult rat

substantia gelatinosa neurons. The Journal of

Functional Diagnosis of the Spinal Cord, 29
(1), 8-14 (2007). #qHif.

@T. Liu, T. Fujita, T. Nakatsuka, E. Kumamoto,
Phospholipase A, activation enhances
inhibitory synaptic transmission in the rat
substantia gelatinosa. Pain Research, 22 (1),
11-18 (2007). #wFif.

(K] GFS 11F)

O BB, Ny F 7 7o T EERNR
Bl SR & D BURBR R O M. & 31
I SEEERERZS WT AT JE 2. 2009. 2. 7, R
H TR X,

OFF #AE, T v MREHRAICKT D TRP F
¥ RNADY KB A 2 X BiEMEA,
2009. 2. 7, HHS T

@ BB, Ny F 7T TR VAR
BRI & 2 SRS OB, SRk 20 4R
JEEPREERTZERTIT S T - RS R & IO
T AIFFEES ). 2009. 1. 22, R .

@iEH #E . ATy MFRBREICB TS
PAR-1 {EMEALIZBUE ML T 7 Az etk
T5, WERK 20 4 EEAE AR ST SE 2 (A -
HR & NIBROTEADIFER ] 2009. 1. 22, %
e X ey

QER R— VI7=UFTT7yMRHBHEEICR
FHRENES T T AMRELREIRFL T
FAMEICHIE 2 SRk 20 FREE/EBPITFERT
Wrges T « BH&R & NIRRT FEE )
2009. 1. 22, ZEJ0 IR IR

®C.-Y. Jiang, Enhancement by resiniferatoxin
of glutamatergic spontaneous excitatory
synaptic transmission in rat spinal dorsal horn
neurons. 46th Annual Meeting of the
Biophysical Society of Japan, 2008.12.4, &
] W ] 7

(DT. Nakatsuka, Cellular mechanism of spinal
cord stimulation-evoked analgesia: a possible
involvement of somatostatin. Society for
Neuroscience ~ 38th ~ Annual  Meeting,
2008.11.19, Washington, DC, USA.

@®T. Liu, Cellular mechanisms for the
phospholipase A,-mediated enhancement of
inhibitory synaptic transmission in adult rat
substantia gelatinosa neurons. Society for

Neuroscience ~ 38th ~ Annual  Meeting,
2008.11.19, Washington, DC, USA.
©@C.-Y. Jiang, Resiniferatoxin  enhances

excitatory synaptic transmission in adult rat
spinal dorsal horn neurons. Society for
Neuroscience ~ 38th ~ Annual  Meeting,
2008.11.19, Washington, DC, USA.

@H.-Y. Yue, Pre- and postsynaptic modulation
by galanin of glutamatergic excitatory synaptic
transmission in adult rat substantia gelatinosa

neurons. Society for Neuroscience 38th Annual
Meeting, 2008.11.19, Washington, DC, USA.

@T. Fujita, L-Glutamate release from nerve
terminals in the adult rat spinal dorsal horn is
more effectively increased by PAR-1 than
PAR-2 and PAR-4 agonists. Society for
Neuroscience ~ 38th ~ Annual  Meeting,
2008.11.19, Washington, DC, USA.

@H.-Y. Yue, Action of galanin on synaptic
transmission in substantia gelatinosa neurons of
the adult rat spinal cord. 45th Japanese Peptide
Symposium, 2008.10.29, H AT )I[[X.

@T. Fujita, Glutamatergic excitatory transmission
in adult rat substantia gelatinosa neurons is
enhanced more effectively by PAR-1 than
PAR-2 and PAR-4 activating peptides. 45th
Japanese Peptide Symposium, 2008.10.30,
FABTLR )X,

ME. Kumamoto, Facilitation by phospholipase
A, activation of inhibitory  synaptic
transmission in rat substantia gelatinosa
neurons. 12th World Congress on Pain,
2008.8.22, Glasgow, Scotland, UK.

@T. Nakatsuka, Presynaptic TRPA1-mediated
facilitation of excitatory synaptic transmission
in the spinal dorsal horn. 12th World Congress
on Pain, 2008.8.21, Glasgow, Scotland, UK.

@®T. Fujita, PAR-1 activating peptides and
proteinases enhance the spontaneous release of
L-glutamate from nerve terminals in adult rat
spinal dorsal horn neurons. 12th World
Congress on Pain, 2008.8.21, Glasgow,
Scotland, UK.

@T. Nakatsuka, Cellular mechanism for spinal
cord electrical stimulation-induced analgesia.
The 30th Annual Meeting of the Japanese
Association for the Study of Pain, 2008.7.20,
A ] YR i) 73

@T. Liu, Mechanisms for inhibitory synaptic
transmission enhancement by phospholipase
A, activation in the rat substantia gelatinosa.
The 30th Annual Meeting of the Japanese
Association for the Study of Pain, 2008.7.20,
A ] Y i) 73

@H.-Y. Yue, Pre- and postsynaptic effect of
galanin on excitatory synaptic transmission in
rat spinal dorsal horn neurons. The 30th Annual
Meeting of the Japanese Association for the
Study of Pain, 2008.7.20, #& ] WA i 3.

@H.-Y. Yue, Galanin pre- and postsynaptically
modulates excitatory synaptic transmission in
rat substantia gelatinosa neurons. The 3rd Asian
Pain Symposium, 2008.7.19, ## i V4 il 7.

@DC.-Y. Jiang, Effect of resiniferatoxin on
excitatory synaptic transmission in adult rat
substantia gelatinosa neurons. The 3rd Asian
Pain Symposium, 2008.7.19, ## i V4 il 7.



@T. Liu, Mechanisms for phospholipase
Aj-mediated  enhancement of inhibitory
transmission in rat substantia gelatinosa
neurons. The 3rd Asian Pain Symposium,
2008.7.19, i) U g ] rf7.

@L.-H. Piao, Inhibition by tramadol of
excitatory synaptic transmission in rat spinal
dorsal horn neurons through p-opioid receptor
activation but not monoamine uptake
inhibition. The 3rd Asian Pain Symposium,
2008.7.19, i) U g ] rf7.

@T. Nakatsuka, TRPA1 channel-mediated
enhancement of excitatory synaptic
transmission in the spinal dorsal horn. The 3rd
Asian Pain Symposium, 2008.7.19, &[]
] o7

@)T. Fujita, L-Glutamate release from nerve
terminals is enhanced by PAR-1 activation in
the adult rat spinal dorsal horn. The 3rd Asian
Pain Symposium, 2008.7.19, &[] I 1& [
i

@T. Aoyama, Facilitation of excitatory synaptic
transmission through activation of purinergic
receptors in spinal motoneurons. The 31st
Annual Meeting of the Japan Neuroscience
Society, 2008.7.11, H AR TLHX.

@DT. Nakatsuka, Activation of GIRK channels in
the spinal dorsal horn: a possible involvement
of endogenous somatostatin. The 31st Annual
Meeting of the Japan Neuroscience Society,
2008.7.9, HAHTIUHIX.

@H.-Y. Yue, Effects of galanin on excitatory
synaptic transmission in rat substantia
gelatinosa neurons. The 31st Annual Meeting
of the Japan Neuroscience Society, 2008.7.9,
FAA T X,

@YL.-H. Piao, Lidocaine activates TRP channels
in substantia gelatinosa neurons of the rat
spinal cord. The 31st Annual Meeting of the
Japan Neuroscience Society, 2008.7.9, ML
HTACH X,

GOT. Liu, Mechanisms for the enhancement of
inhibitory transmission by phospholipase A,
activation in the spinal dorsal horn. The 31st
Annual Meeting of the Japan Neuroscience
Society, 2008.7.9, HEUHS TUH X,

@DT. Fujita, PAR-1 activating proteases as well
as peptides presynaptically enhance excitatory
transmission in rat substantia gelatinosa
neurons. The 31st Annual Meeting of the
Japan Neuroscience Society, 2008.7.9, B il
HTACH X,

@2T. Nakatsuka, The activation of GIRK channel
by endogenously-released somatostatin in
substantia gelatinosa neurons of the adult rat
spinal cord. The 85th Annual Meeting of the
Physiological Society of Japan, 2008.3.26, &

SR HTE X

G)H.-Y. Yue, Galanin modulates excitatory
synaptic transmission in rat substantia
gelatinosa neurons. The 85th Annual Meeting
of the Physiological Society of Japan,
2008.3.26, HURHPHIfiE [X.

G@)T. Liu, Melittin-induced enhancement of
GABAergic but not glycinergic inhibitory
transmission in rat spinal dorsal horn neurons is
mediated by acetylcholine and norepinephrine.
The 85th Annual Meeting of the Physiological
Society of Japan, 2008.3.26, B #H 15 [X.

GYL.-H. Piao, Tramadol inhibits glutamatergic
excitatory synaptic transmission in rat spinal
dorsal horn neurons by activating u-opioid
receptors ~ without  monoamine  uptake
inhibition. The 85th Annual Meeting of the
Physiological Society of Japan, 2008.3.26, &
SR HTE X

GOT. Aoyama, Direct excitation of rat spinal
motoneurons by activation of P2X and P2Y
receptors. The 85th Annual Meeting of the
Physiological Society of Japan, 2008.3.26, &
SR HTE X

@DT. Fujita, PAR-1 activating peptides and
proteinases enhance glutamatergic excitatory
transmission in adult rat spinal dorsal horn
neurons. The 85th Annual Meeting of the
Physiological Society of Japan, 2008.3.26, &
SRR HTE X

GIE IR, AT MFREIBARE o B M
FTFAMRFEIIRKETTT=0 - 530
[F 3 P BERZ W IF 92 2% | 2008.2.2 HUATHR
TR,

G I HIH, ATP ZARDOTEMALICI S HE
HE) =2 —u OB % 30 IR
WrF7E2 . 2008.2.2, HURHB TR X,

AR — RARIANA—E A, HFHELEITL
727y MFEIBARE == —r D GABA &7V
AT EDIEINEY T T AR EOMEHE, A H
SERTIEATAITFE 2 T - B # R & B D 9 22 A0
FE2x 1. 2007.12.6 % 01 WL i 1t

@R BLE, TRPAL OIEME(LIC LD B M
FTTAMBEOH TR, BRI AR
F T AMBES AT AR O BRI
7 AR E O MR Sy F R -
2007.11.22,, %% &0 S ] I 113

@T. Liu, Phospholipase A, activation enhances
inhibitory synaptic transmission in rat spinal
dorsal horn neurons. Society for Neuroscience
37th Annual Meeting, 2007.11.7, San Diego,
CA, USA.

@A. Koga, Tramadol presynaptically inhibits
glutamatergic excitatory synaptic transmission
in rat spinal dorsal horn neurons by activating
u-opioid receptors. Society for Neuroscience
37th Annual Meeting, 2007.11.7, San Diego,



CA, USA.

@T. Nakatsuka, Direct activation of postsynaptic
NMDA receptors by TRPA1-induced glutamate
release onto substantia gelatinosa neurons of the
adult rat spinal cord. Society for Neuroscience
37th Annual Meeting, 2007.11.7, San Diego,
CA, USA.

@T. Aoyama, Extracellular ATP facilitates
excitatory synaptic transmission in rat spinal
motoneurons. Society for Neuroscience 37th
Annual Meeting, 2007.11.5, San Diego, CA,
USA.

@T. Fujita, Enhancement by PAR-1 activation of
the spontaneous release of L-glutamate from
nerve terminals in the adult rat spinal dorsal
horn. Society for Neuroscience 37th Annual
Meeting, 2007.11.7, San Diego, CA, USA.

@M. Kosugi, Presynaptic TRPA1 activation
enhances glutamate release onto substantia
gelatinosa neurons of the adult rat spinal cord.
The 30th Annual Meeting of the Japan
Neuroscience Society, 2007.9.11, #iZs)I] I
M

@T. Liu, Enhancement by phospholipase A,
activation of glycinergic and GABAergic
inhibitory transmission in rat substantia
gelatinosa neurons. The 30th Annual Meeting
of the Japan Neuroscience Society, 2007.9.10,
Pz ) 1| AR IR T

@9T. Fujita, Enhancement by PAR-1 activation
of glutamatergic excitatory transmission in
adult rat substantia gelatinosa neurons. The
30th Annual Meeting of the Japan
Neuroscience Society, 2007.9.10, #i4s)I] I
M

GOT. Fujita, Glutamate release enhancement by
activating proteinase-activated receptor-1 in the
adult rat substantia gelatinosa. The 29th Annual
Meeting of the Japanese Association for the
Study of Pain, 2007.7.7, #iZ%)1| S AELL .

@M. Kosugi, TRPAl-mediated facilitation of
excitatory synaptic transmission in the spinal
dorsal horn. The 29th Annual Meeting of the
Japanese Association for the Study of Pain,
2007.7.7, #fz) | R i

(] (3 4)

(DE. Kumamoto, Research Signpost, Kerala,
India, Cellular and Molecular Mechanisms for
the Modulation of Nociceptive Transmission in
the Peripheral and Central Nervous Systems,
Ed. by E. Kumamoto (2007) 113-130.

@T. Nakatsuka, Research Signpost, Kerala,
India, Cellular and Molecular Mechanisms for
the Modulation of Nociceptive Transmission in
the Peripheral and Central Nervous Systems,
Ed. by E. Kumamoto (2007) 69-86.

(®T. Fujita, Research Signpost, Kerala, India,
Cellular and Molecular Mechanisms for the
Modulation of Nociceptive Transmission in the
Peripheral and Central Nervous Systems, Ed.
by E. Kumamoto (2007) 87-111.

(PE A PEME)
ORI (BEo 1)
ML
OB (FHo 1)
ML

(D)
A==

http://www.neurophysiology.med.saga-u.ac.j
p

6. HFZERERE

(D) WrgEfEHE

REA  2%— (KUMAMOTO EIICHI)
TR - 5 - B
WoeE %5 : 60136603

(2) WFgE sy

fEH @2 (FUJITA TSUGUMI)
VB KT - [R5 - Bh#K
WFotE & - 70336139

(3) HEEFFT
AR

(4) WF5EtH 13
Bl ¥ (LIU TAO)
PR« R« KREFPede

& V)R (YUE HAI-YUAN)
PR« RS« KREFPee



