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PREK - - ERIER, CRALEKR - A1t

B4 132N E TIZ, dynorphin A~(1-13) 2%, &4 DETFI#8HITH
NWTEY - CERBEZREITSHZIEEZREL, ZOERAN-FTEL 1T R
SR Hi3K T & % nor-binaltorphimine (nor-BND) & & D i 2 1 3
ZEML, ZOWREFERE, k—FEFA REZBRENTHERTHS Z
EEWMELTEL., BRICEET S dynorphin A, EiZk-AEAA
REEFIZESLEBEAORBEAZREHITLIEZEZoNTNHD Y, FE
A1 RPSZEEERETIENF I NE VWIS RERBELEE D LB R
CHENTWS., FZTESNE, 1foFoal  BEMNZW dynorphin

A2-13) R 7 2NV T 7= R EICEBR L 7= [Phe'] dynorphin
A—(1-13) ZAWT, dynorphin AT B #EAE A1 REDERIZ DU

TkgtZfro 7.

[A &)
KERIZ 1L 6-7 BE O ddY FHE~ ™ X (30-38g) /713, SD Z#

H>w b (250-350g) ZHRW-.
SR ETEE  — B {bxRFE (CO) AFDS5 HFE/-1E B -amyloid

peptide (25-35) (A 8, 8.7 nmol/mouse,i.c.v.) O 5 7 HRIZT -
=, ISUAZYFEEROWVWTNODTY—LDOWmIZARN, BHHEICA-
27 —L08 BT MU —¥) ZEHL, BR53 D07 — LITES
L TA-TZEHEMNS BRERNLETEBRZ KD,

ATV 750 AZERIEEZEEE COAROT HELITA BOK
14 B#lzfro 7. JIERTICBVWTY Y AICHIREZER S a v /%




15 AR Uz, JEiEiTo 24 K%, JIERITERRICIYORAZR T
Ty hilR—L R, OBETHSEKRIT) v FIZTFD 52X TORE (A7 v
TH Y R RHIE LTz .

AT w 7 A —BZ# e EE E - JIERT T, Sy MAREEIZ
AL EFEFICFOF R 2D, BEEICEK > a vy (0.5mA, 3#)
2AM L. JFERAITO 24 BERIBICREATEZITRY, v MREEZ
BaNdT A ETOER (A7 7 A —#kK) ZBELR. AHIFTI 2
[ XAk ERIT O 30 BETICIRE L, O 559%1Z dynorphin A ZHIK=E N
e L7z, |

AT OAFATVIRE: Sy 22X MNILESY =V THEE, K
EEMICEEL, ¥4 70%5% 17U ARNTA RAZa—LZ2BEICHE
ALK, EROI~THHE, Y1 7UIRTa—-7i12) 4)#k (100
MItFYESFD) 220l /2ORETERL, FhikzE 20 EIZE
WU BREPOYEFIIY CEBER, BEEREGHED
HPLC IZL Wt L 7=,
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1. CORARMICLVERINLFE - &M EF L, [Phe']l dynorphin
A-(1-13) B X ¥ dynorphin A-2-13) IT LD EBICHEI NI
Dynorphin A-(2-13) ®#ERIE, nor-BNI #fAlfENICERRES L TH
Eianlaho/z. ABICEDERINA2Y - 2EEED dynorphin
A-C-1NICLDEBICHEIN. ZOERIT, nor-BNI ZHIRKEANIC
FEHS L ThER S Rh- 7.
2. AAHISGIDNE, AT 7AN—HEHBRBEEZAREIZEML -
dvnomphin A-(1-13) X, AAISI VICLDERINSIFEE - dEE
EEREBICHREL D, ZOERIE, nor-BNIIZL DEFR I Naho Tz,
*£7-, dynorphinA-(2-13) &, AHNITIILE2EHE -GLEKEEFE
FEIZSELRED, ZoERIE, nor-BNIIZLOERENLNh- Tz,




3. AANITIVEEIMEETSE, BRIZBIA7EFNIAY 0k
HENE B x_ﬂﬁﬁﬂ}‘bf._. Dynorphin A-(1-13) 1%, AHISIIck BT
TFIN2 D EREORDEBERICHEHE U, ZoERIL, nor-BNIIZ
KOEHE N7, £z, dynorphin A-2-13) 1, AH IS I
IZXAT7EFINIa) CEMBLEZEEICKELAEN, ZOERI
nor-BNIIZ X O I Nish- 7.

4. Dynorphin A-(1-13) 2z B 595452 itk D, BEO7FI
AV DEBENMENTEHSBNFERICHEHAD L. —F, dynorphin
A-(2-13) 2B B L TH, 7EFIaU oERICIITITIRDH N
AY S Y Al

[Z£ &)

UEDRRELYD, 12 F O 0 EEN AL 1 Rig 2k
3 dynorphin A~(2-13) # 7 =z =27 S = >R EICE# L /= [Phe']
dynorphin A-(1-13) I8V TH, CO ﬁﬁ'@ABﬁEftibﬁﬁﬁéﬂ
H%FHE - GUERE, EERBANITIICLZEY - SEEENKES
Nz &, £/, dynorphmA—(2—13) DER L, nor-BNlizk - TH;
MM 2 ENS, dvnorphin A 8- 2%% .- S2EBREED
WEERICIE, - FTEFTA REEEENIRVIEFES T REOEF B
BHELTWAZE, EEZ0ERAICE, Pha<édb—8, BEICBITS
TFNA) O EERFETRETAEANBEE L TNWSE Z &R
b X 417%.

BLFEEDOEL R TLIZBNWT, dynorphin A EFEIHDE U
S TFUR, BHEBETAIRT I REIILS3E - MEEEs g
EILHIEEWEL /2. SEIAW [Phe']l dynorphin A~(1-13) 1%, N
KAt S TF L ERU T R BES (FGGF) #8D. 5#%, —h
S5DNTF ROERABFRICONWTHHEMICRIL TWS FETH S.




P_z Retro-nociceptin amide DB X LB IREEH

O Yunden Jinsmaa', B H it &', Andrzej W. Lipkowski®,
Fr8& o Btk 5, &I EBE!

CIHoA - BB EF P, ®Polish Academy of Sciences,
PAKK - T R RBA - ¥)

(5 ]

¥ 4 (L nociceptin® N-ZK g & C-2R¥m r 2y & 2 7- Y Z 4D retro
nociceptin methylester%¥nociceptin b 2 7' % —(ORL.) (TR HITE IR
Zk. TREARES DB I Znociceptin & (T SIZERIEAB L USEH
REMSEH 278 T nociceptin? v ¥ T A P TCHAZ EERAH LAY,
SHIZENERERRYERRTF FICERBERA W DD
72 LZ*L. retro-nociceptin methylester ) methylester group A%}
nRF v & H Sretro-nociceptin amide B L FEDFTXTDT I /B
»D-7 3 /BEIZE 2 77 all(D) retro-nociceptin amide® S8 L . retro-
nociceptin methylester & @i 2 E L 7=,

¥ 7-. AR TiL ORL, knockout ¥ 7 A TOEHRMIEHIZIDWTE

*ﬁﬁ%’ifﬂ 7’::0

' ES 9873
L 75 —7vtA4
nociceptin b 2 7 ¥ — T v AT v FREEB S L[ I Tyr')-noci-
ceptink W TAT - 72,

530 1E H

EERZIIAE22-24 g Dddy R BB~V A EEHLL, XTTFF 2
I 512595 1488 B1EH % tail-pinch #FEIZ X - THIE L 72,
Y ADKBPINISHM BTN TF Fri5 L%, #F7 A MIX

g ﬁ‘ﬁ%ﬁ%ﬁﬂ L f:t:-

4

0 e HEAE H
A BERIZ AT D B Tstep-throughZE B2 X 4, passive avoidance
EERIZ L o THRET L7z, XNT7F FLIlERICKNEAKRS L, 245

i
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BliglC T A M E4To 7,

| T 158 4 2R |
1. L7 —7v+A
retro-nociceptin amide B X UF all(D) retro-nociceptin amide X -
methylester £ ) VWM 27~ L 72, all(D) retro-nociceptin amidelZ
retro-nociceptin amide X V) & 7855871 TH o 7= (Tablel)s,

Tabie 1. Affinity of retro-nociceptin for nociceptin receptor

PEptldE IC 50 (M)
o 1 17 10

nociceptin F-G-G-F-T........ -A-N-Q 2.6 x10

| 1 17 “
retro-nociceptin-OCH 4 Q-N-A-....c.cuoee. -T-F-G-G-F-OCH4 6.2 x10

| -4
retro-nociceptin-NH o Q-N-A-...coovennn, -T-F-G-G-F-NH o 2.6 x10

5

All (D) retro-nociceptin-NHo  DQ-DN-DA-....... -0T-DF-G-G-DF-NH,, 3.7 x 10

2. #MWEH

——

o7 F FO#ERIEH % tailpinchiEIZ L W RRETLA-E 25
all(D} retro-nociceptin amide (& methylester @ 1/2@ B & (50nmole/
mouse) CAEX SHMBEMrA~T Z &dibh o,

ORL: knockout¥ VA HHWTEHBBT A M2 4T 2o 72 & 2 Aretro
nociceptin amide (ZEEMIFH 2 -3 2o 7 (Figl), 2O 2 & i
retro-nociceptin amide{d nociceptinl- 7 ¥ —DT7 ¥ T A MNTH
HZEERBEL TN,

¥ 7-methylester FIFRIZZ I DX T F FIIFHIER AT D & L7
7>~ 72 (data not shown) .

3. FHBIEEH

nociceptintIFHBFIFHEH /xR L. T 720RL: knockout~ 7 A {L¥FM
B~ 72 LY EBRUTRENNFGV I EAABME IR TV S, retro-
nociceptin amide ¥ X UFall(D) retro-nociceptin amide b methylester[d) 4k
WL ZEREIEH Z A L7 (Fig 2)s

retro-nociceptin (XBNIRNE S @ B {Znociceptin & X (ZMIJE _HAFE
Hemrmd Z o 72 (data not shown) . ZHE DR iLretro
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Fig. 1. Antnociceptive effect of retro-nodceplin amide Fig. 2. Effact of retro-nodiceptin amide (RA} and all{D)
{(RA) in ORLY knockout mMmice. Peptide (100 retro-nociceptin  amide {{D)RA) on [earning
nmol/moLsael was given by i.cv. administration and performance in mice. Peptide (100 nmol/mouse) was
antinociceptive effect was measured by teli-pinch test. given Dy l¢v. administraton after tha training.
Statistical analysis was done by Student's t-test. Each Statistical anelysis was done by Mann-Whithey's
point represents the mean 4+ S$.6.m. Hesults with U-tast. Dala are expressed as the median x quartes
diffarent superscnpt iatders are siynificanty different. point. ™ p < 0.05 vssaline (n=18)

nociceptin amidelIH KB L FARBE O VT 3IZ3B v C L nociceptin 7 &
Y T APMELTIEHTAZ & &R L TVvr b, retro-nociceptin
amideld ENEFD L) EIMEH W7 WM HARBED ) — F
PEEWZ B,

B3]

retro-nociceptin amided £ Urall(D) retro-nociceptinid nociceptin b 2
7% — (12X L CTmethylester £ O @SV#HAIM 275 L 72, retro-nociceptin
amidelX¥FPELY < v A CIXEE®BIER 278§ 4%, ORL: knockout ¥ 7 A
ICBWTIERIERAT RS W b or. T DAT
FRFEENVERERZDERHL TOHEBYHREDIKT (WHUEE) »732
HENLRdrolz, MANTF Fldnociceptin& (I WICFEBIRHAEH R
L7

| S K
L. Jinsmaa, Yu. et al,, Life Sciences (in press)
2, Devine, D, P, et al,, Brain Res. 727, 225-229 (1996)
3. Manabe, T. et al., Nature. 394, 577-581 (1998)



P-3 RERubiscofRFA EF 1 ERTFE
rubiscolin O & B L VEH REEH

O #HE", Andrzej W. Lipkowski®, 35 JI| 1EBF"
CHOR - BIEEEN, *Polish Academy of Science)

NARGIZYPXECY| (X=FBET I /B)EAITEHEXRTF RFBTEL1
RiEHEZRTHIEIZ < H SN TS (B-casomorphin, hemorphin 3 L TA
endomorphinZg)!?® |, — K, BRABXVBEFEEYI /B THoTHLE
F1 REMERTHENS OMNEBWHL TE% (gluten exorphin C:
YPISL 3 k. Trneocasomorphin: YP“."EPF)S"'”| . X7/, Tyr-MIFI (YPLG-NH;)
WAL REEZATHIEBBEINTNSY . 4H, HIKETE
LEEEBRODZEWY NV B & L TH S N T 5 #&IERubisco (ribulose
bisphosphate carboxylase/oxygenase) large subunit/t |7 FE2 &4 % 72 T
YPLDLE: WHBRANBELET A LIZERAL., BERNTFREGRLEE
ZA, RUABHEE7 v RTAET T FiEEERLZ, £ITANR
7F ROEEE ERIAT D EHITEERNERSEA Z28ar L7z,

[5¥]

1. R7F RGEK. BROT I/ RECH DT
AR 7 F RidF-moc £ 12 & D peptide synthesizer (Protein Technologies,

PSITCHRL 7. SR T7F RiZODS column$ & Uiphenetyl columnZ F
WTHPLCTHEEI LU, NTF ROTY 3 / EE A 13 Protein Sequencer
(Applied Biosystems, 492) THEHT L 7=
2.GPI7wt1,. MVD7Z7 wtrAKRIItTHS—T A

F A1 REHIEGPI BLXUMVDY v A ICL DR L. T v b
& 4> & [PH]deltorphin Il Z AW THEG Y w1 Z2fro 7.
3.EFER VN T A b

S50 76 A i tail-pinchiBIC L D 5 A b L7z, #H {2 E R I dstep-through
e & FH V) Tpassive avoidance EER 1T L DRI L /=,

4. X7 F FEERBIIFEE S
Rubisco large subunit (100-117}{ 2% 9 5 YAAYPLDLFEEGSVTNMF

BLOGERSLY 137 ZpepsinF 7= | B clastase |~ & D 2B L /=
#%. leucine aminopeptidase (LAP) T1R5 R4 88 L (E/S=1/20), HPLCIZ & V)
kT U 7=,
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1. YPLDL3 L TXYPLDLF QA A1 R

GPL 7 w1 12BN TITYPLDLE O'YPLDLFO A V¥ A RigEILgeh,
AR, MVD 7 w1 Tt Ed1 FiaEZRLEZZENS, T
SENTN®— LT —ICE NN AT T RRTFRTH S
(Tablel), L7 —%&87 vt1 OfE, YPLDLF{XYPLDLX U # 2
(ER N7 — T I ARTHAH I EVbM -7, YPLDLE XUYPLDLF
& 73 -Frubiscolin-53 J: Tirubiscolin-6 & fr U 7.

Table1. Opioid activity and receptor affinity of rubiscolin-5 and -6

, IC50 (uM) d-receptor affinity
Peptides MVD GPI IC50 {uM)
(m‘gﬁ’!s-glann_s) 51.0+6.6 1430 130 4.90 +0.26
YPLDLF 24.4+3.6 >2000 2.46 + 0.06

(rubiscalin-6)

2. rubiscolin-5 > rubiscolin-6 OEFIEH
I 5 P9 # 5. Crubiscolin-6} 3 rubiscolin-5 & ¥ 88 VW 458 /£ H % 7= L 7= (Fig.
1). rubiscolin-6{3FE/-MAHR G, ROBGTHLEREAERL,

180

j60 b 1C.V. i.p b.0.
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Fig.1. Analgesic effects of YPLDLF and YPLDL. EJYPLDLF EYPLDL
* P<0.05 ** P<0.01, *** P<0.001.
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Fig.2. |Improvemen! of learning parfarmance in mice
by oral administration of YPLDLF. *** P<0.001

- 3. rubiscolin-6 {7 & &5 {EiE1E

rubiscolin-6}3ZfHiL DR M35 (100mg/kg) (T &V 5 2 ek L 7= (Fig.
2)e BIRE/ZZN R ITE S A 5 (3nmol/mouse) T 3B 5 1.7+ (data not

shown),

4. rubiscolin D & 32 P P S A

Rubisco large subunit (100-1_17) ms, N7 BIXOLAPDE,

Iz

Trubiscolin-3{3REL . —FH, TIIAXAYTF—PBILUOLAPOERIZE -
T rubiscolin-53 . Trrubiscolin-673 ik &= L 7=, F /=, rubiscolin-5 L TH
rubiscolin-6{X &4~ /XMW S B REERESFZETRET S 2 EHbho

Al
[EK]

Rubisco: & It 43 % rubiscolin-5 (YPLDL)$3 J: Urrubiscolin-6 (YPLDLF)
38-F AT R7 A MNTHBZ BN o =, rubiscolin-6{F
rubiscolin-S & D 5NS-F EA 1 RIEHERL, ROAKRES TEBEAEZR
U7z SHIZERTF RIIBENHBEGE THEFRRPYREEEEZRLE, T
NEOXRTF RIZLS A —RULAPOERIC &> TREEY 27327 Iy

SURET B T b T,
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P"'4 LYREINT 42 -1BLU -2 OHRABHERK
T3 u BEEY YL TOBE

Otk 1 mmal, kmes!, wEEs EBRES, MuEE,
mmgt mmat

Lk RmaE IR, SRILEAPB2EA IERBEA - B - Pl
. B EREL

S]] T RENTA4 -1 BEN-21F, 197FEICFDOEFEENER N
FFNEMORBRY - ZEEIH D B THBY, BaldmX7F ROHRE
ERAN TN ENE - - ZEETTIYA 72N L TREETSIE2T
TIZHME LY. M. BAIEZTENVEXOREY. T X -68- 7)Y
F1 RORBEFEHICEES L TwB) u- ZEET T TORRNT >4
dZARTHE3I- AMFIFINERLFY I GMND 2ZHNWT, T2RE
W7 4 -1 BE -2 HHEA L) BEUORKRER (.cv.) BERFOHIESE
ERIZDWTRRE L 7=,

[EBFHE] EBRIZIZ Y REMETT X (20-22g) ZRHW 2., HiIREEHA
(X paw-withdrawal JKIZ K DL 72, 78bL, YU ADEEBIEHEIZH
Rl ZMA, CORBMNSBNDZEDITEEG]-iAD D T TOHEZRME
EREEE LU THRLZ, SOAES SN UORIBUIH L T2-3 TR
BT A5H0EBIRLTHW:E, 2, RIBEM 0BG EZR/NMRIZT S0
(2B R FRIBRE ) (cut - off time) & 10 & L7z, /o n/cfI@EMSERK
I8 & U T % of maximum possible effect (% MPE) ZHH{ L 7=, 3-
MNT{IZ RENT 4 -1 BXO2Z2RETDH 25 I TFRE LI




100 (A)

% MPE
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0 01

—— DAMGO {20pmol, |.t.)
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Endomorphin-2 {Snmol, i.t)

80 % 801
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% MPE
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0.5 1

3-Methoxynaltrexone (mg/kq, s.c.)
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0 0 0.5

B) ——O— DANGO 40pmol Lc.v.
—ik— Endomorphin-1 8dnmol i.c.v.

—~—{}—~ Endomorphin-2 4dnmol i.c.v.
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1

3-Methoxynaitrexone (mg/kg, s.c.)

Fig.1 Effect of 3-methoxynaltrexone (3-MNT, mg/kg, s.c.) on (A) it. and (B) 1.c.v. admnistered
DAMGO-, endomorphin-1- and -2-induced antinociception in the paw-withdrawal test. Antinociceptive
effect was measured 5 min after i.t. and i.c.v administration of endomorphin-1 and -2, and 10 min after 1.t
and i.c.v. administration of DAMGQ. 3-MNT (mg/kg, s.c.) was given 25 min before administration of
endomorphin-1 and -2, and 20 min before administration of DAMGO. The data are given as the mean *

S.EM.

[#&5H

95L&,

for 10 mice.

BEUPER] ITOREN T4 -1HBLER2% 0t BEWicv. 175

I RKGHBHREERETR LS, ORI L B TRRSH

B&, lcv. RETHES pEEZEE—2 & Ll &6 10-20 73 TEREHR
1z~ U EDSOfEIT T > FEIVT
1 2 -1731.9(0.59-6.11) nmol, T2 FEILT 4 -2 78 2.6 (1.51-4.47)
nmolTH -7z, Tk,

L7z

(19.87-61.65) nmol, T 3 K-

| BIENIC T > K-
L., T2 FA

3-MNT |3
YR cA A

MNT

RS
L

Lt 2 5 TR ECTEITSEF

i.cv. 5RO EDS) {EIZ T KA
L7 4 3 -2 A8 13(8.15-20.74) nmol "TH - 7+,
=)V 7 4 2 -1l BED -2 DHREF,
=N T 4 2l BED -2 OFBREERICK
D 50 % MK A B (D50 @) 25 &, TRENT 422131
ENL T4 -1 ORIBRETHD, K

18O 3MNT IZ LD EERER

=T 0 -1 835

] % 4
55 3-

WIFMASNTZ, SHIT, TORENT 4 -1 BLU 221t FKELI

& EDOMAERRIGHIFRICAT T S 3-MNT (0.25 mg/kg ; -

N

BEETHDN-

CILE R -68- TV

5K

B ORBARFLE, COLETCRENT 421D

L E X DHREIER
1 FOFRZARIZEISS

H%J

iy



Hh#R T S-MNT (CHEETHH-~, LML, ZORELVT7 4 208K
SHERIT 3-MNT 2R BT A2 &L D KES<EANT 7 ML, EDSO{ELT
P3RBTz, £, B-MNT 21t 5L EELEKROGERZ =L
7= 3I-MNT OWHEHERIIZ REILVN T4 > -1 BILD 22 icv. BELE
FEOHMNILBELEEZLDHOORATHHENFERETALSN
A AN Y Sl

Lo EMS, ZRENT 4 2-1E213 FREFERREABLD
BFHENICIBOY T - ZERORR ST THA TE2NLUTHEEER %
RLUTWBZENRBEN, BT RENT 4 > 212X 2B EE
A 3-MNT IZEXDHERBIEBETAZEMsENEXR-68- TV D01 R
@#féiﬁfﬂ: T L TWS -2/ ET TS TENLEHOTHBEZ
IR E RN,
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P_ 5 B BR% 7 T A D endomorphins FHEFHTIRHFZROMIFIZH
352V A MR OBE

OB frHE' =¥’ aFFE="
'ERPNRFROREAE. *"RUEXRHARAR

(=]

B4i3. BREIDVARRBWTLEPRD p ZEEENL HBES
BERBHEL TWAZELZ2HRBELTWS, £ BRATTAICBITA2HAE
73 p ZBAEBIRE TH S endomorphin-1 (EM-1) DHIEFZRIT. 5 =
FEENTHIEICLD, MRETTALFRBERBTAIEE2MEL T
W5, UAL, BRHB D AIZHITS endomorphin-2 (EM-2) DHBESD)
B, DEBEYTTACHRBEL TWAZEE2HELTWS, OV A b

—2E p ZEBEHEB LD 5 ZERIEBRORBEIRICH LI
PUERZRT I ENFOENT D, B4, BRERVADERBEZ5MHE
DETIZ CCK FRERN—TEEL TSI EZ2BELTWS, Loz
EMS, BRFETTAIZHITS EM-2 OPBEDHROMEBIC CCK M5
LTWAEIENEZENDS, €I T, EPRTIL, EM-1 BL EM-2 ¥
HRPIBERIZNTSD CCK 7d-ARTH5D CCK-8 DEEL. SfHEHE
BLUBRREITTAICBWTHERSTL /=,

E2 -y

ERRIZIT 4 BiD ICR R#ET I AZ2RHW:E, BRKRBA NV RV
b2 (200 mgke) ZRABIREDBEE TSI EICIVERLE. BB
BEEN tail-flick FEZ2AWTHIE L 2. HiirEZDRIZ% Antinociception %
FHTA5ZEICKDFMLUZ. T, BARIBMEEM (cut off time) 13 15 #
L7z, EM-1 BEXUT EM-2, BIRH &, TESIEEBIEKTH S () TAN-67
RFZFMERITE 10 58, CCK 2FF/EBMETH S CCK-8 13, EM-1
BE EM-2, (-) TAN-67 5 10 281IZ, BIRK) CCK, SEUKEHIET
B 5 CI-988 12 EM-2 25 10 5ANic, ENENMERE S L 7=,




[SEBRFER ]

Endomorphins F#RIBELRICHT S CCK-8 DR

EM-1 (10 pg) 13, MEHBIUTERR I ACBNTEBITRNIIRE
SHEEPRE L (Fig. 1), £, HEBEBLIUERKETTIAD EM-1 O
BaEmmBicgERERED NNz, —FH. EM-2 b REBIUHE
RN ACBWTHEREKEMNENEEFDRERRA L OO, BRAY
20D EM-2 IZ L 3PREHRIT. MBHTIADEN L LARFEITHS
LTz, BT tail-flick Jimﬁﬂ#t:ﬁ LEE®» 5 %1\ CCK-8 (1-10 ng)
1. HBEETY 2B 3 EM-1 B EM-2 OHiEHER B REFH
MAOEBEICME LN, BRKEITTAICHBTS EM-1 OFIRFXRITXY
LTl AETOAMEHE L = (Fig. 1).

Non-diabetic mice Diabetic mice Non-diabetic mice

= 100
S
pe==
73
R
- I I I
=
: o | I

1 3 10 1 3 10 -1 3 10

CCK-8 CCK-8 CCK-8
EM-1 (10 ng) EM-2 (30 ug)
Figure 1

Effects of CCK-8 on the antinociceptive effects of EM-1 and EM-2 in
diabetic and non-diabetic mice. Each column represents the mean with S.E.
for 10-17 mice in each group. *P<0.05 vs. the respective saline-treated group
(open column).

B RIR 7 7 A D EM-2 BRBEDHROBHICHT S C1-988 DR

BEEREE 2T 212 BB EM-2 (30 ug) OHRFDRIL, HRFETTAD
FRICHREEIZETFLTW?=, LiL., BRETTAD EM-2 BRH
BELHRIT CI-988 (0.03-0.3 ng) 2D, ARKFHNADARIIEHIN
CI-988, 0.3 ng HEFH TIIBBETIV A LFBELR DI




Diabetic mice Non-diabetic mice

% Antinociception
thh
&=

0.3

003 01
CI-988
EM-2 (30 ng)

Figure 2

Effect of CI-988 on the antinociceptive effect of EM-2 in diabetic mice.
Each column represents the mean with S.E. for 10-13 mice in each group.
*P<0.05 vs. non-diabetic mice (hatched column). #P<0.05 vs. saline-treated
diabetic mice (open column).

(-) TAN-67 ERIBBEDRIIHT S5 CCK-8 DR

BRI A 28T B () TAN-67 (30 ug) ODHREBHERIT, MBH <
ADENEEREREIZHEAL T/, CCK-8 (10ng) . MEBHETTIAD ()
TAN-67 OFEEDREZFRIINFIL 728, BRAET I ATHEHHEBEIR
OWFEFTEMIIA SN D DO OFERBRERLTII Ao /= (Fig. 2).

[&%]
CCK-8 I3 BB 22BN T EM-1. EM-2 BX T (-) TAN-67 DHii2
EDREZHBEGRMNDODERIZMHIL 2, —F. CCK-8 IERHE A
D EM-1 BRVNEEDREE2RHETOABEICHHLAABDD, () TAN-
67 ODHIBEDRICEBEREXEEEZ RN, LENST, BRETD
AT 8 SBEEONBRESRIZHT S CCK-8 IZLAEHFIERMNMIIL T

WAREEENEZION, COTZENERBEITIAD s ZBEEHLE
EM-1 OHBEZRIZHT S CCK-8 DIEHIEMN, BB AR
BELTW:RRATHALHERBINSG, —F, BRHETTIAD EM-2 O
HEBEMSRL Cl-988 THEEFEMNIDERIZHML ., HRETI A LM

BEOBODERSE., LENRST, BRATIVATD EM-2 BRIEAHF
ROEIFIC CCK, ZBEEMN—HBEASL TWA I EARBINT,




P - 6 il 0 — A U1 FEEZI L FRI04A23DINEERMIERH

OWERE, Bt B, LTI, HREERS
WRELTE - ERPIEN

=

FR14042313ZHREIC0X-2 FHEMEHZH 5 HEERED VI VLI EHLRIE -
A TH B . X 5T, FRIA04231Z B b 2D & 5 1 XS O 7748 1= F
WHSRTW A Amour-Smith BIZBWTHERER%2/-RL. TOEAHRA EL A
K7 &= h@Dnaloxonell L OFEFINiz, T8 H, FRI14042313 RIFEFAL
TOC0X-2 H{IFFER & Bl b RBRPRESRE 2Rl T

A[El, FRI4042308EFEFER 2 <7 X - Haffner IETHRET L. THRKiZHIT 5
FRI140423DEESFAER A W = X L ZBhir LTz BRIy -BLU S -, £ —FEF
A NSBMET 7T =X FDnaloxonazine, B-funaltrexamine(B-FNA) LT
naltrindole, nor-binaltorphimineZHW T, KB X UFMREAIZRE L /-
FRIA0423ODEH A 1 = X LB L UERER 28851 L /-0

E B H &
s ddYREEE Y X 6 ALE 1 HI0IEE LTHW:, BHNSIRNMICK
AR EF ORIE S Haffner OMBEICH > TIT-o1% . EWiE,. 00 0.)F
ZWER F(s.c.), Bi7 €RTEANG L), MRENG. c.v.))IRES L.
7™ Z - BRI S ~D A A A NEEEESGEBREChen o> D FEIZTE -
TiTo7Y .

¥ R b X O F @
1) FR140423(10-80 mg/kg, p.o.; 1-16ug/mouse, i.t.)ISRBIKFNEIE
ERMEAET L. TOEDsHizZTh T h2lmg/kg HXU 3.1 ug/mouse
TH-o1o LIrL. FR140423 (8-64 1eg/mouse, i.c.v.) TRRITBERMIE



HER I o7z, FR14042312, SEIREHARA ORI HEBICB VLT, B
MBS DEREFEO LS BEN b RETEHEAR X5 1

2) FRIMM2BDMBERIBIERIT. 6 LA VESBRET7 ¥ +D
naltrindole(0.2 mg/kg, s.c.; 10 wg/mouse, i.t. )ik VSR
N1z, naltrindole(10 g/mouse, 1.c. v.) TIEFEIINIEH, -1,

3) u—FEFAFEEKRT 7T =2 bDnaloxonazineB LU B-FNA, « —
VA A FEBEY 732 FDnor-binaltorphimine(10 & g/mouse,
1. t.) (3. FRI40423DEEIFIEH ISR EBE RIT X 1T o 12,

4) FR140423(1-100 u M} X, <7 XA EHEHFERE 53 ~D S —F A 1 FEZEE
ICEES LIS o oo

VIEOEBRERL O, FRIAM23E b Cld i FO S~ B4 1 FEHE
Eio R B THREEZFNRIEH 2R NI,

Z & X W

1) Ochi, T.. Jobo-Magari, K., Yonezawa, A., Matsumori. K.. Fujii, T.,
1999. Anti-1nflammatory and analgesic effects of a novel pyrazole
derivative, FR140423. Eur. J. Pharmacol. 365, 259-266.

2) QOchi, T., Fujr1, T., Motoyama, Y., Goto, T., 198Y9. The profile of
FR140423, a novel anti-inflammatory compound, 1n yeast-induced rat
hyperalgesia. Jpn. J. Pharmacol. 81, 94-98.

3) Takagi, H., Inukai, T., Nakama, M., 1966. A modification of
Haffner s method for testing analgesics. Jpn. J. Pharmacol. 16,
287-294.

4) Chen, J., Smith, E.R., Cahtll, M., Cohen, R., Fishman, J.B., 1993.
The opioid receptor binding of dezocine, morphine, fentanyl,
butorphanol and nalbuphine. Life Sci. 52, 389-396.



P"7 I I ADB/ERIGICE T SRR opicid FEEDME

OmBEws, s THIE—, (WOEE, 86
BILERER Ky K2 EREHTE

[BE] B0 BET B MIZ morphine 72 & D opioid ZEIEACEH < &
Hﬁ?ﬂ??\]i;ﬁ’ﬁ}btk%ﬁuﬁhéﬂ {EROH T, BEDODBEWHDD—D
. FETH D, Opioid p-ZHFERKICENIHEOEWPIZXMTDH S
mﬂrphine 2 fentanyl IZTFEADREERHBEFNDIZXN LT, opioid p - ZERE
(Dtﬂﬁ}?-a = kT3 % buprenorphine % butorphanol {XF A DR 4 R DK
o I, HWRMED. EMEBOEAD opicid ZAMGKETIRICLIDIE
‘éf?h%n B 4ld, %% opioid ZBMED T¥ A4 TITEIRNR 7 I AM2Y
7 AN KAEWNER LT, EE~NORBEEEEREAZIEBRLEZEIA, ¢
- 275K 7 3= X M ® morphine & DAMGO HHBIRENICEZEEZE
HT 20 L IXBRIC, - BE 7T =R bD U-50,488 &8 - XEET
=X @ DPDPE BESEHEZE R L R\WI &, &5 morphine IZ L
3 Z DB S HED opioid 2EMHIEHIFK naloxone DR TEHIC X b HIH
NaZ ezBECRE L (K, Xk 1) TOXD ICHHRMRERICSIT Hu
- opioid BRAKRL ZOWNEM ) H Y RIEROBEDEE, RHHEEICH
WTEERBEZREZLTWELEZIONE, RERTHE, KHEMICE
e U REREERIGICHES T3 opioid DXL LSEASMZELPICT S
H&J T, naloxone Z &8I < I THEAR L AEAICES LU THAL. B
EVEOYIIERERNERICI D ERINSAEBRICLSESIEEL, &
HAOKRENMEDFEHIC L W BRI 2WMAEEERBERROERE L
T (XHK2) RET L7z,




' 2 iitphine ] morphine
E 100 | m pAMGO T 100 | {0.3 nmol, i.c.)
2 | & U-50,488 *
- ¥ DPDPE
8
E n .
'E 20 4 . 50 -
: ) .
W . 4
il | .
D ] H}Ll_'-l-l'ﬂ'r_— YT T TT=T-FYT¥TT) 0
SAL 0.1 1 10 SAL 1 :;fk
log [dose], (nmol/mouse) (s.c., 15 l?'lll‘l)

Opioid 2B H T 74 4 7RIRK 7 T2 PO KA L 20 AHEE R & BHE (£
X|) & morphine DAMAFRICL W ELZINEHEEAOEZEEICNT 2 naloxone
(NLX) OMfHER (6X) (X 1 230%)

¥ =7~15, *p<0.05 (SAL & D L&)

[EER A k)

HEMEICR RV TR (S~7THES) ZAVW:. BEYMEL LT, serotonin,
histamine, substance P % V>, 100 nmol/site D EZ %5 U, BERIE
i, MEYREZEFEEEIC 20 B OBETER UL ZICHN AR
{E (biting) DKE, 3 2 WIXYHATEERIZ 50 uL OEB T RAES L &R
CHN S EEE (scratching) OR|EZHEL TEEL = p-opioid 52
BEFETIED naloxone IEZ T, BHSIETFEAB LUTAREACZENLE
h, EEMBOKRE 15 281, S4H, 10 28ICHES L.




[HRB LUHEE]

< 7 X EEAD serotonin D5 IE, FSHHALAD biting ZF# L o
Z D biting DK )kFfE X, naloxone (0.3, 1 mgkg) DETHEEIZLDH
BRERNIZED Ulzo 7=, naloxone (1, 10 nmol) DAL EIZ L -
THHEAENICH D LE, LPL, FHJISETEANIC 10 nmol DK
=2 RS LT biting DRIGFBICEHELRDP>7=. —K, serotonin
YIRS EIC R NS L TER X /- scratching O[E] ¥, naloxone (1
mgkg) O TERESEICIDFEDLL, 10 nmol DAEAKESFIZ L > THEAD
L 7z . Histamine 3 % U\ i3 substance P Z WHAITFERICERAEHN L TEE S N
7= scratching DA% S, naloxone (1 mgkg) O THFESFIZL D@L, 10
nmol DAMAREIZ L >THIRD L2, U LOERD S, EHMICER
LRI, BEAD opioid Z2BMRDEET L L HBHLIRD,
FHEARD opioid ZEFEEDEEGIEDRNWZ L BRI NE.

[ >Rk ]

1.Tohda, C., Yamaguchi, T. and Kuraishi, Y.: Intracisternal injection of opioids
induces itch-associated response through p-opioid receptors in mice. Jpn. J.
Pharmacol., 74, 77-82 (1997)

2. Hagiwara, K., Nojima, H. and Kuraishi, Y.: Serotonin-induced biting of the
hind paw is itch-related response in mice. Pain Res., 14, 53-59 (1999)



P-8 9 U S RO RRE KR
—H Y UL BR L EEOME—

ORFBIT '

AKRER " KERE ' BUA L

ITAEIR3E °, Ing Kang Ho'. LUAHRS

R R IR AR

LZFEE, P KBS,

Iy ERFEFERREEEFHE

4=1:d)

BB THLI D MRS v PREEE @'C‘DCH:
DI ENEREEVED 1 DTHD,
ZDOWEAFEAT T v b DEHRE
SRELEIEMNREINT VS,
YRR AEERETRED R ED
FPRAMFEERPASNTNSE I EMNS,

£ 2 1 O
VEHIT,

e}

OH OH

BRAE. T DUAHRIBRICHT pispe Fig 1 Stuctre of N
OMECEMEARERZHL TND EHE,

TP URBROFEEEREL TS, ¥

Phenacyluridine

INET, DU EREENICEHL LM ESR L PREERZ
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BEMERZIZUH/N)LEY
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RAZEZRETBHIENHSMhER ST,

EERAER. MARIE
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FI T (Fig. 1) I3 AWMEBN (cv) #HEICXDBRED
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(5]

ERIZTIT ddY RHEHETT X (EEH2 3-28 g) 2ZH, $AEERI tail
pinch {£. hot plate IERUER 1 P2 VRICKVAIEL =, HBR{b
L 1 % Tween-8 0 A RIFHICERE, TV A icviBE LT,

Tail pinch ¥ : ¥ ABRBEEZ M F THeA 1 5 BLARICHE RIS % 7R
SRMOERUAZEEE L THEL /2. Cut offtime 12 1 S5Fp & L 7=,

Hot plate % : 5 S CIZINRAL /=B LICTOAZBEE, fRIZL -
THIEIT SR (B, 2EBZ2R2D %) ZRTETOREERIEL -,

Cut off time {36 0 & L 7=,

MEBESATU%: 0.TXERZ 1 0m. kg B THENIZHRE

L.
L7z,
[#RBLUVEE]
125~
..;.L;, A—A—
2
'§ 5D
'E 25
O O] »

0.c 2.5

50

1 638N 1 0RRICEIZERIENS SV DEE%ERBE

~—Q— Control

—f— NLPhA:Ud 500 nmolimouse

= Morphina 10 nmol/mouss

ﬂ

7.5 10.0

Tims after sdminlstration (hs

Fig. 2 Effects of N*-phenacyluridine on tail pinch test by i.c.v.

injection to mice

N-TxF I 2243, 500 nmol/mouse, i.cv.® & T tail pinch

FIZBWTHEBEER%2B L. TDER

I8R5 6.5 FFfEHR E THER, L



BELUTRHWEEIE2R 10 nmol/mouse EIZERIEDERATH - 7~
(Fig. 2),

N-PhaclUd 500 nmolfmousa

a-OH (racemate) 500 nol/mous

(R}<{-)c-OH 500 nmoVmoum

(8)(+}z-OH 500 nmolmous:

Latency for response (%)

Time after administration (min
Fig. 3  Effects of N°-phenacyluridine and its metabolites on hot

plate test by i.c.v. injection to mice

Hot Plate HZEIZHBWNT, Fig 3 IRTIXDOEN-TnF I d
R RICHEBIEII R G % 2 RE X TREL -, e OEMERH
MTH5 N-S)-(H-o-b FOFTB-T7xFINTUTUITEREEED
N-R)-(-) -o-E FOFB-TzRFIINTVD RO SEIAHELDEN
HBEHZRL, INFETHREL TERIBEEAROIY Y D ZEME
NOHRMNE 0L ORICHEENED S,

BB P 7BIIBNWT, N7 F )y 203 icv.iB51
BWTHEBEENZEBEIERAZRL. EDyld 19.4 nmol/mouse T&H -
72,

I ED#EER, NAIBBRYD D I ETHSE L -#IEER DM,
FWERZ2SULBEZPENEERZE L. TOERICEII D%
BEDBEG L TWAHRIEEMI R I N, %, tHOMEERICES
TEHELETEY— (FEFTA REREE) TN TI2EELRNTATET
H 5B
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P'g MR Ty PIREKDEAEROIMBEaANF ATk
SYEA ERR T EHEEZ RN L AH ez OFERS

OFMSERR, ZREFFR. FKHEE, BkEF. arHRKE,
IR
FRILE L ERK EREEHE

e

TN bR ERET S L corticotropin-releasing factor (CRF) fWE% It L THEE
TER-FEAE-FISEER (HPA-axis) AAiEMHILsi. Ty b TIRMEEaLFa X
Ful (PCS) BERTD, AT, ZOFEALRIZEDPCS ERMNR, FEEFA
FESEEENEEIX R I (DA) D, ZEAEEBLEIZEIYVBERT S Z
EERHOMILTERL () . —HhH, ITRNETHETHZEHZ PYVN) X/ A7
KLU AR aik O kR L Al % % i HPA-axis OiEHLICERE LR EIA R
LTWaEgEIhT&ER 2) . LA URSE. PVN T DA {ERMERHED AR
Al 321}, CRF D4rikdiffiiz DA #HiERMBEEL TWH Z LSRR INTND

(3) o« ¥7-. Ahtee Hit. EANELREEIZLVEBETHO DA BN TTE
TARZELEZERBELTHS @) . Thbbh, €A LRI LD HPA-axis DiEHEILIZ
iZ. PVN @ DA {EB)IEEDOBI SRR ENTHEHA, ZHiIZBTH8EHILE
TR,

ZNET, A€/ 73 oIl ER e TE e, A4
OHPIZRBITDEOBRNEINLERE IS EEAETH -2, LAL. lin
Microdialysis ¥R X v, EARBWICH T SN EFE/ T IV LED
RAEMORRELLZBRTEDL LS ITR T

48], Microdialysis HRIZEV., EAER ip R GROEEKTH PVN 2B} 5
HHRaSh 3 b DA, 3,4-dihydroxyphenylacetic acid(DOPAC)# & UX homovanillic acid

(HVA) ORERELR GTNZ PCS LEEAHOBRELZFRIIBRT LI LK
V. EAMERDPCS LRERIZEITS PYN @ DA iR DBE Iz oW ThRidt
L7ta




K

LIz 1T SD Rt 7 v M &EA L7z, Microdialysis {ZJ3 R 1 mm @ Probe

(CMA11l, BAS) %R L. BRIz - T Paxinos and Watson DORBEI#EIZ
1> Microdialysis D723 @ Guide Cannula 2Hi3AZA (AP; -1.3 mm. L; 0.3 mm,
D; -8.7 mm) . Rz, BRI D@ Cannula 2 HENFB IRICHAERE LT,
g 3 A ORIEN 28 W TEBRE TR - 7. Microdialysis probe (ZiXY) >
AR 1 pmin OFETEFEL. > 7203 30 IR TR LTz, MigEAL
F 8B LU PCS fIEDizdOEFM (0.4 mD) X, 1 BEHBR T ot. WiFhdb
ENER (5 i 10mg/kg) Beb# S R ORRKE/L 28T L. DA, DOPAC
BXU HVA #3# (5 X10"™) @ Microdialysis probe iZ & 5 BIREIX, #h £
6.11£0.64% (n=7) . 7.48X0.77% (n=7) BLV 8.28+0.712% T -7, DA
BLUFOREEWLR L RiziiiEE A b ROHIZIX HPLC-ECD iz fér. PCS
DRI L H IR ~ T2, *

>
W

7 DA %7 DOPAC
1 .
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Fig. 1. Time-course of extracellular dopamine (DA; A) and 3,4-dihydroxyphenylacetic acid
(DOPAC; B) levels in the hypothalamic paraventricular nucleus, after the administration of
morphine (MOR) 5 mg/kg, i.p. (closed circle; n=3) and 10 mg/kg, i.p. (closed triangle; n=4),
Perfusates were collected every 30 min and each value was expressed as the percent of the
mean three baseline outputs. Each point represents the mean and vertical bars indicate the
Ef’EéﬂM(iS Vs. baseline control, ## P<0.01, # P<0.05, Vs. respective closed circle, ** P<0.01,



ERBLUOEZER
EAELR 10 mgkg 52X V. PYN O DA BMREN L REEE5H 1.5~5 K
HEICHA Lk (Fig. 1A) , DOPAC Bz #h O E5H# 1.5~3.5 REAERI
BinL (Fig. 1B) . HVA Eb#IMEAMiIcH -~7c GF—FIm&ET) . $bb.
FENERFEEICLY DA ORFEENTTET D LEZ N, LIPL, EAEXR
5 mg/kg TiE. DA BRIV LTe b DD, DOPAC B LU HVA BiZIIEHLR PR
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Fig. 2, Time-course of plasma morphine concentration (A) and plasma corticosterone level (PCS;
B) after the administration of morphine 5 mg/kg, i.p. (lightly hatched column; n=3) and 10 mg/Xg,
1.p. (heavily hatched column; n=4). Blood samples were collected immediaicly before and every
1 hr after morphine. Each column represents the mean and vertical bars indicate the S.E.M.

MmiEENLERBEZ. TAER G BLYT 10 mgkg) &5 1 R B E
L. EAELR 10 mgkg &5 2 RFRILIBEDOMEE NV £ RMEIL. PVN @ DA
RBEHEDTTIEMNH SN TRPSTZEAER 5 mgkg &5 1 EEgEOFRLL D
DEEEZR LT (Fig. 2A) - DA B LT DOPAC BORAEBELREIEHENEREYE
1.5 g X vED SRz &b, DA RFSREEOFTEZMIEEN © RS L
HOBRELIZ—BET. FRAETLERICHRT S LEL LT

Suemaru 5%, E /N E R 20 mgkg, i.p. #4515 58I+ adrenocorticotropic




hormone »5. 30 HICIE PCS BEERICEMLIEZ L 2HELTWS (5) . F
febh, TALREE 15~30 082t HPA-axis B3 TiciiEsh Tind L%
2 bhd, KERITRWTIE. PCS {EIXEN RS | R BAREEZRL.
2EE B LRI a Y b e — A HICE TIET L (Fig. 2B) . X7, PCS {HDRE
BeEE ki, MEEENERBEOFNEHBLTWZ, L L. DA R#HEIEED T
EIZPR L L LENMEREER 1.5~35 Bllic@EbohkZ b, EAER
iz & 5 DA RFEBIEZDOEEZ. Fhic k5 PCS LREADOHEERRICHBI LI &
Ex 5hd, DLEOFEREY. PVN O DA #ERBENERIZ XD HPA-axis i
MALIZBE S L TR WagREAS R A e,

51 A SCHR
1)  LEE#GE : AL ROBRBIRER I VR LM aNFaRTR Y
ERIZBIIB RAID2 BKOME AMRUEF 442, 189206
(1993)
2)  Leibowitz SF, Diaz S and Tempel D. : Norepinephrine in the paraventricular

nucleus stimulates corticosterone.  Brain Res 1989; 496: 219-227

3) Liposits Zs and Paull WK. : Association of dopaminergic fibers with
corticotropin releasing hormone (CRH)-synthesizing neurons in the
paraventricular nucleus of the rat hypothalamus.  Histochemistry 1989; 93:
119-127

4}  Ahtee L, Attila LMJ, Carlson KR and Haikala H. : Changes in brain
monoamine metabolism during withdrawal from chronic oral self-administration
of morphine and in response to a morphine challenge in the withdrawn state.  J
Pharmacol Exp Ther 1989; 249: 303-310

5)  Suemaru S, Hashimoto K and Ota Z. : Effects of morphine on hypothalamic
corticotropin-releasing factor (CRF), norepinephrine and dopamine in non-
stressed and stressed rats.  Acta Med Okayama 1985 39: 463-470
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P'1 0 IEYUERMIR O oF Y LHRDHREORE
FEEREREBHUER FLARILEC T K48
& LT—
s LA, ARFEZ! —f B EIEp:e
'RREMAEZFHEIERNE, By E

BREEZERICBLTIE, A4 4 FREBEOBSVERETH
ATAXYUORBEMRICETIMEIHD. LHMLENS, BB
RISEWLWTIERFOX Y URBICBTARBIRD AL, RBFRIT, F4H
REBBSXUHERAZ2OLVEVVHABYRMZD0E LT, SAEDRR
ROEAMFENIVBRFOFYV U OREBHRAZ D U2 AR THK
HRREERER (SEP) o UIZA ML ABETRILECTHD ACTH B
FUOB -TFILTs v OESEEBELTERLS-.

[ & A%

HNRIIPEBERICREZTHEHL20~TO8 ASASHFE1~2) O
HEBFPEFMBE 208 T, BFicHAEOEEX+SICHBLEEESS
t=.

BEIIRESICUTOARICHE L. +4bhb, DIz 2 )L5
ug/kg (LITRIMDBEREERE FEB), 2227z 04=2,L++0xy
0. 25 g g/kg/h M5 EE (FNO.25 Bf), ) Jxz 4 =)L+ Oxkyy
0.5 ug/kg/h FHIRIEEEE (FNO.SE), 7z 4= )+F0%Y2 1.0
Le/ke/h iRk 58 (FN1.OEE) & L1

MPREELT7REE0.5mgé e FAXS D 25mg 35 LME 50mg
ZRELf:. FHEAZER SEP AITOEHEZERL, JaRor—)L
Img/kg ZTRARAIZEARZBHML, a2 bO—/LIEXREL-. BAIZ
AR T A=l lng/kg, 72 B I ug/kg, RO B = L0, 15mg/ke
ZHIRNBRESE LT LUHBREETR-%, SEHEL - #B1ER
EEHE66%, BAM 33%, MERIREKASVINS RE 0. 8%, IEWMIRFK =
ER1E MBS E 30~35mmHeg F{ED L S IZERETIERE ATy, EHESIZRTE
BOFOXV o FRABNMLRERTRE CHESRS LY.

SEP RIFEIZDOLTIZ, EEMOM BAXBAHE Neuropack I Z{EH L
Tz. MERMIIEIA, FEMRMIB0BRLUV 0RO IBEAE L.
RABEIEFUEMEPHZETREAUEHEYSE, PBEAUEHRHELEL, X
WHBIIRTEERT, WHEHEIT Shagass BIZFhFRERL-. fNEH
(EHIBEF 0. 2msec DIEFEK, RIMIEAE 15mA, BRI 2Hz, Hi cutlQOHz
Low cutb0Hz, 200 [BIN0H, £2HTEEM S0msec & L1=. RISE S 4 /- SEP K
EALTRSEEFEZITRL, REBAS 13nsec RIRDBEEATPIZ &L
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19msecBEDEBHRIAEZNIOE LTz £f-PI13DTER &£ NIIDTEHM (peak
to peak) *iRIE& L CTERILERNEZRRTL 1=,

Mg ACTH o WM B - TR 4 OAIEIX Radio Immuno
Assay 3ERICTTHEAT L=, RIERBIIEIE], M 30 B LU 60 i
DIFERELT.

HEENRITE, —IEBEEE N E (Fishers test) ZRAWTLE
L, p<0.05 #BEL L. B fon-FREIFEHELS L UVRER
E=ETrL7T-.

({53 ]

1) SEP D FERFRIE B

ZBD latencyPl3 B & UL latencyN20 MIFFANLT I = TOERIC
POTTIATIEEBTAEERLTHEIRED NG —F &
BE0) amplitude OB HITENL, FHBICHEWTEARNELLERSE 30H
S 60 Aik(cHEmiEm ERE&HT- (Fig.1 ). FNL. O BEZHULTIE, &
ARTEHAD EZTA 30, 60 PRICFATNAEELRLABOHLN
(p<0.05), FNO.25, FNO. 5 BEIZH LVTIE, FA 30, 60 (I (E
RIMNEBSH N (Fig 1). -

BRTHELE-ECD, FTARTEREBRTENBOH LALLM AL,
SFANSRTCIIFRIEKLTIFOFY VHARTEIEESRL L

(Fig.1). FAGO B TIINLOBIFH L HEL TARKIZRL LS
Ht, FNO. 25, FNO. S BIZHE WLWTIXERBTCIREVLWAEDERLT- (Fig 1),
2) ACTH O RAIZE)

ACTH OE®)E, FTANDRBRTIEIFHEERDEFTOXTY i HHES
FNED IZHEWLWTHEBLDETHAHEO O, ZFAB0SERTIE FRELE
RAHAEFNO.SBRIZBOWTHELETARD SAI-A, FNL.OBOEIZF
BETIFFRETH > - (p<0. 05).

FAROBEERET DL, FTAINHHEITFE, FNL O BTIIREEL
MERY, TAONRTREINTORTHEELIBNEZEHT- (p<0. 05).
B -TFILD 4 OREHER

BHOL-TUoFLZ OB, A 30 BXV 60 oIZHL
TFHEIURDZEFTOXFY U HBRBIIEWTHEBLETARD N
(p<0. 05) .

FAREZA 30, 60 7R THTT HE, FERITBMNERZTRS, S
A% U HBETERIERZEHT-.

[ &6)

SEOHENLL, 722V BEBEETIEIHAGEANRS
MoONLEh->T-EBONLEENS, PERFOZTVOOHHAIZEKY MR
MBOWRERDIEREL - Thabhs, B MIBWVT 1ug/ke/h
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LTOFO%F Y UIEMREMENRERICESPBAhEL T X
DEREYHRRAMRELEEERT L, LETOXFVUICLLMEVR
X, MERRICERETHAHK—FTEFA FREEBRENT IS 27U L
HEEREICEDETDEZEAOND.

F H
2 n
T
- - F
~ W FN0.25
a 1 - | FN ﬂ-s
- FN1.0
LY + |y *significant differences
= 77 T vs F group in each time
£ . 7 77 (p<0.05)
< .

*' # significant differences
7 vs pre value 1n each
group (p<0.05)

- pre 30 60
| Time (min) |

Fig. 1 Changes in SEP amplitude.

- 103 —



P-11 SR K OT-7100 DAME L UK HEEREEERETVICEBT

DR ERBNEDR
Ofefakit |, ZCEfEHE Y, HARE ! A
PEEE L OB 10—, {(LEEET

EREL

I e RS KIERE TIRRBHR, 2 KEEMKTFHITE 6

M, 3FLR S ER KFHEIFE iR

WO RAIAES W 07-7100 (5-n-butyl-7-(3, 4, S5-trimethoxybenzoylamino)

pyrazolo [1,5-a] pyrimidine) O EBBHIFIERE T v FORBRPIERMET MIZE
U\Tﬁ%‘l’ L. jgﬁ:e?flf& LTiEA—X b%%@ﬁ%%;pﬁitﬁ-ﬁ—jz& P 5@
RIERET LS N E MR ESEEROET L E R TWD LB AR RE

5V (Bennett 7)Y A B iz,

A —A FNBREFEFAICBWNTOT-7100 X 3B LU 10 mg/kg BOAESIZE VK

T LE=ER

Mic L AEEREXEE ISR, RRVBRIERT o FHEFIRERA  F

A2 H 1 BET3ng/kg BOBEICED A — R FERERETNVOMT LIcER
BELEE IS Y7 RAF U APERERETFTAICEWTOT-7100 i1 0. 1 - 3 mg/kg
ROBGICEIVETLAERECHT2ERBBELREEIELS, A1 RAFZ VA
WS AH AP FERERETNTIIERHERE 2o (Figl). Bennett 7 iZ
317 0T-7100 41 10 5 X 1% 30 mg/kg R O S L VIET Lo RE\BROERIBIC
w4 AEREE A EE S, EREROKRBEIIIEE S 5 2 o7 (Fig2).

- Oy, 0T-7100 PEB/EHLZRBRTIETICI A REORMEZEL,

F-{EHD

HEICH Fﬁﬁ.ﬁ%ﬂ)ﬁﬂi%ﬁ L7 . Bennett EFMIZIBT 0T-7100 i3 BRIMIC AT 5

ISR L IR ER O RISERFOZ TR SN AWREEUIIF LT b IHHE,

Ay FAZ S i Bennett EFAAOERIBIC T S EFAIE A L THE)

21 L7z,

1 E

~¥ (Table 1). FEIRMSEIBIET L v R IIFE D HE 5T Bennett B F VOB EE DK
ERECE SR ER PR E ok, BERIZBW TRBARESEEROERICHV O
NTWAEBERSSET7T I M) 7F I UBXUREEE S o7 B Al Bennett £
FANTBWTIET LB OEERIE 2 EIR X725, RRRICSERE R O MWIE
b R XE. ZOHRE L Bennett TFAOEKMBAESARICELTLHETCIEHB R

EL, FHEHOHEERICHL I~2HERLL.
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O DFEEMND, 0T-TI00 IBEFOERANLITELR S, KIHHREMERR 4 &t
AP A TOERANE A AEMENTEEINS.

B22Z MR
“Bennett GJ and Xie YK: A peripheral mononeuropathy in rat that produces

disorders of pain sensation like those seen in man. Pain 33, 87-107, 1988.

70
Bﬂ-n -
. -~ 507
¥ -l
= =
E E
Qi &
= =
% g 307
= § 207
10+ ' 107
G L] ¥ ] T G I L 1 1
Pre 15 30 &0 Pre 1= 30 B0
Timaea after inject on of substance P {min) Time after injaction of substarncs P (min)

Fig 1. Time course of inhibitory effects of OT-7100 and indomethacin on nociceptive
threshold in substance P-induced hyperalgesia in rats. The agent was administered orally 1
hr before 1njection of substance P (25 ng/site) into the left hind paw. Data are expressed as
mean * 8D, n=7 rats per group. In panel A: Q: control, ®: OT-?]DU - 0.1 mg/kg, &o:0T-
7100 - 0.3 mg/kg, a:OT-7100 - 1 mg/kg, O: OT-7100 - 3 mg/kg. In panel B: O: control,
®: indomethacin - 3 mg/kg, A: indomethacin - 10 mg/kg. *p<0.05, **p<0.01 vs. control,

Dunnett's multiple comparison test.
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Reaepegated administration Repsatad administration
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Days after start of drug administration Days after start of drug adrministcation

Fig 2. Time course of inhibitory effects of OT-7100 on hyperalgesia measured by the noxious
mechanical pressure-evoked hind paw withdrawal reflex in the Bennett model in rats (A,
injured paw and B, uninjured paw: O: control, @: OT-7100 - 3 mg/kg, A: OT-7100 - 10
mgkg, a: OT-7100 - 30 mg/kg). The agent was administered orally once daily for 7 days.
Data are expressed as mean = SD, n=6-7 rats per group. *p<0.05, **p<0.0]1 vs. control,

Dunnett's multiple comparison test.

Table 1. Effects of various drugs on nociceptive threshold in the Bennett model

Drug Class Mechanism Pain threshold
Injured  Uninjured

OT-7100 Analgesic Under stud

g y A I
Indomethacin NSAID COX inhibitor —p el
Amitriptyline ~ Antidepressant  NE, 5-HT uptake Inhibitor ] il
Clonazepam Anticonvulsant Benzodiazepine agonist T T
Morphine Opiate Opiate agonist o T
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P"12 FREREER TIIBTSEINEXRXFREMI BB LV R /NI F
{EFH Ok E

Ol B, ikl %, xB&HEEK. KEEH.
BAREIL, K %

EERRKFRERBHEFAE

[(EE] DAEBERICEN ERN-BRPICHEHINS DI TEEM, HEE
MIZBWTIIRIEENE RDEEEEZRETDONEN L 2 TORR LN TS5 —
AMALSNS, LML, RIEDO WHO OBEGICE 5L, #HEEZEMNEL THREEHE
EORGE2ZT TWARABRETIIEHEKENER I EBH SMZINT W
5. FLRLAFTEPERIIBNTH, AFH5F 2 RFIN T AL D RESEEE T T
[ EEIEROEMZIENTER IS NINT ER#REL TWS (1, 2), E. AEA-1 EMN
HE IS NWEREEHER S L THEREEENEER INTED., ZoEEAT
ALERHTDHEOIEIERMENTOLNTNS (3), ULMOLANS, AREMEES
FIZBITS2EN EROHMARORFZIINETZ2LITOHONTVWERN, 2 TERRE
T, L EAREHEEL-MREEEST TN ERANT, T EREZRMDRL S
MZEN O BRMADERBICEE D RIE S C BELROBRA X TH A1
28BS FNS EEERIZDWTEE L 7=,

[FE] BARICENT, BT ICR REMH T ABLU SD RH#ME S v FEFE
L7z, (REEEEREET I, Seltzer SOLEEITVABLU Ty MIIGAHL ). &
RELEMRZ AR TS IEICKVERLE, £/, LEHRBEZRRLITNVWTH
ROFMET-o8MEIEERELE L, 2 508M3IFEHRE 4 ABLOUTOE
BRICTEARL /=,

1.Conditioned Place Preference (CPP) %

M%h K13 conditioned place preference (CPP) 52 A W TFMLU 7=, £&TiHIHY
=N AFARZMENT H1ETWH, 1HBIZENEXR Smgkg H D0WILBHEE K
THRELEYTZAZAPIIVETIEOKEIIZ 60 7B CAD, 2 HBICEENEN1 H
H EIFEOREZTW, THZE 6 HEROVELE, £/, £ J7MP. Bl x
DROLOVIZ, TOBROAHDOEGZHFE T, REDTEITH-HEZ2BEMBRELE. 6
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HDRADTHE f L7=8H% testsession &L, T ERHBIWIBROHTN D
PEETIC 1S 2, B BOXE2HHIZHFEXRI®D 2 EIZED, FRFNOXE
TS SR 2 BE L -,

2. Microdialysis %

RPNV ET—IHET, 9 bOAFTEHBEEZERL. TOERIZMEMEFE ¥
BICEEL~. AT LAHTA KRBT a2 L—y —E2HWTHA FhZa—

ERAAICHA RS, BEER., Y- a—LEHFALE, ENI idEE#RE Y
Y h7o7%E, 7007 L78RN 7 L. BRALFEETES. HR KBRS, 7
FIN TN F—BIOTFH vy —H ok 1% HPLC-ECD L AT LIZCTHBEER%1T-
7. Fifik4 HBIZ, £EABRPIINVITEIE X Smgkg 2HTFREL, {HE5RO
ENXZOEE—-20BE 100%, §3Hb5XR-A 2400 T, BB O — 70K
FR—A T4 T 5AFBTELNAML 7.

3, Tail-flick /%

EI)LE X (5 mgkg, s.c., 1, 5.6, 10 nmol/mouse, i.c.v.) ZI I A iIZHEL., ETHED
BEdBE5# 30212, HEARSOBAIIRGE 10212, FNEFNHEFEDIEOH
ExTo7. MEBFEYVRIT tailflick E2HWTEHEL =, 7 XORIZ B 8B %
MA, IOANERRICELOREBEZRY LT 5FTORBZ2MELL . £/, Y220
REOHEBERITS-DICHIERRE 10 PIZEEL -,

(W% B8] $EMAEEZHERL TOHRWEERBFIZBWT, BNV ER 5Smgkg D K
THESICEIOEELEHMDEORRMNED oz, L LD S, LEMESIEEIC
BWTRENE ROBMAORNBERICHH S NG, COZEMS, BERICBNWTHE
TTIEEIEXOBHEENERISNZWLENDOHBEIL, COHERAEERTTILIC
BWTHEERICHERTEZENTER, B RrOEMNBORRIZIIHEDEE /A
I UOMRBRROERENIERICEERGRERZLTWEIEMS B). AT, <
A BT ALT) AECEO PGB EN I R ROBRRETH S ez 5
ENXIOBMELLZREU ., TORE., EERBECBIZEINE FICELDBRENR
LN LRI, BEMRRERBICHBLTARICESLE. COZEMS, B
ARG RIC LS AR EEER FTIRYMABE ENI CHEROEENETFLTWS &
DT, B OBMBIEL STIC RN ViERERANREARBICHRIE N0 LE X
5ND5, REMHEBTTIICENT, T EREREMPBOAHFTIc A EF 1 2
BEOENEZAIBE IS IERREINHETLIIENS, BABRENEENTTIH «
FEF1T FHEROBENITTEL TWAREEEZFBLTVWS (2), LAEN->T, £H
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GRS EE TN T « A 841 R R OBEEAEIZL D EIL
R DRBEIRDMH SN T WS AEEN B A S NEN, 4%, o X32RHICD
NWTHFEHMIZITI TFETH S,

ARATCERITIERRBREDOFEL T RICENREE2 KI®BATHIZ NS 0
Thd (6) DD, YEHBEKETIZBUS2TEINERXERBMHEONFIL, £ &
FOEENELTOLORRMBL TWEHEDHEBEXIS NS, T I T tailflick #E2H W
T, BEEFERT T ALB 52BN 2 ONBENRERITLEEZ A, ENEXR
Smgkg O MREGIZLOFAINDSHFIRENRIIIEBRBES LB LU TS S %
BIBWTHRIIRS\HLTW, UM LAMNS, EAEFOMBABSICEDERX
NHSNEENFROHBRICHEEITERICB W THERELRERED SN, 2D
KX, AL BWTENE RONBEESIRORBENMHERF I N TS IZHMEHOS T E
N ROBMZNEL AR SN FRIFFEE ICBREN, ThabbsinonsRiE. £
Ve R OHMIRODREBRE X TNENI VERICBEET S ZBICBVLTREENICHS M,
DELWNEZTNEIEERBLTNEHDEEILND, UEOZ &G, #REE
HEFBFICBNTHENERXFREMDE MBI . ZoMEnc i PG RS 2
CHRERRRROMBKIZHIT D R CERERORIFICERL TWH3 I LA S h
iz /=,

[ 51/ DR )

1) Suzuki T, Kisimoto Y and Misawa M: Formalin- and carragecnan-induced inflammation attenuates

place preferences produced by morphine, methamphetamine and cocaine. Life Sci 59, 1667-1674
(1996)

2) Suzuki T, Kisimoto Y, Misawa M, Nagase H and Takeda F: Role of the k-opioid system in the
attenuation of the morphine-induced place preference under chronic pain. Life Sci 64, PL 1-7 (1999)

3) Malmberg AB, Chen C, Tonegawa S amd Basbaum Al: Preserved acute pain and reduced neuropathic
pain in mice lacking PKCy. Science 278, 279-283(1997)

4) Seltzer Z, Dubner R and Shir Y: A novel behavioral model of neuropathic pain disorders produced in
rats by partial sciatic nerve injury. Pain 43, 205-218 (1990)

5) Funada M, Suzuki T and Misawa M: Role of mesolimbic dopamine system in morphine dependence.
Ann phychiatry 5, 1-15 (1995)

6) Ossipov MH, Lopez Y, Nichols ML, Bian Dand Porreca F: Inhibition by spinal morphine of the
tail-flick response is attenuated in rats with nerve ligation injury. Neurosci Lett 199, 83-86 (1995)
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P;13f%ﬁ%ﬁ%?»vvxtﬁwﬁﬁ%ﬂﬁtﬁﬁﬁ
B X AEFRC 3OMEIENE

OWM (=7, o B, L1 B MEE 5560
RHTK - % - TR
S

Ta—anNF-ORENZEMETINTHDEHBEEETTATIT, C BN
BHEL CTTEMBRIC, A BHENREEZMELTRAL. A #2179 S8
WAREARE E U TEHEESINDIENS, ERICHT 28BN ENREI > TH
LHEEZONS, EAVUIZAEZCINE. B2 FERE G ERNHTHS Rho
# ADP URIIIAE L TAHRIEHEILT S, TOHR, A CBHEFAT7 75—
YOEBBICEDZA R VAT 7 A N—DERKREDEEFHELLATIH ENS,
TOTEMS, RVUXAFEECIN - 2a—ONNF—RICEZDNEHEDNE
REALENMHTHZEIZED., BEARPZ 2 —aNT v IRT 2 2HHT S
WREMEMNF L EEXAERET O,

ERBIUEE
AR TIE. EBRT7 HENCTHIZAEHEEERLZWEGEEEETITY
ZIZHLUTHEILT) VB ET 7. 10%FRILT) ek eml Ha%RE
DEBIZ 200 B FHEEL, #5%0-10 2828 1#HE, 1030 2RE2E2 M
& L CE DD licking 3 & 7F biting 1781 & B35 S & H72 L Ik 2 Fr il
L7z, MREEMETIVIATIE, sham IV A EHEBRTSHE, H1HKE
IZELRWAE 2HKRRAERICEMLUE, F2IORRESIIERLZH
izchBEDHEN, DYV XAEFHEC 3(1,3,10pg)EEFEEFTD 1 FEIATN
HH 7 ERFTENICRG TS E. fARAESEETIVIDVATRDSNIZE 2 4

- |

— 110 —



SOSDBIMAHERENICHHI Z N/, UrUE 1 HKIEH S WIE sham <7

AZBITAHRIGIZIIREEBTH -, ZOLIIZRY ) XAFBEC 3 HHBEE
ERFORRABRZHFRERMNCHR L2 &S, FRIEEROEMBEERILIC
(L Rho PG LTWHAZENREBEN, COILPLSENY) XAEFC

I DEREADICHENBFEIND,

g A 5 U Sham-operated mice
by psi ¢ B contra Nurve iniured mi
@ 100] Q1007 | ] Nurve injured mice
S 807 ) prm [ S 801 :

Sudlul by

& 60 / O 60

2 a0 %/ 2 4a0-

& 20~ Z 2 20-

g First Phase Sacond Phass ; First Phase Second Phase

=

Fig.1
Formalin test in mice with partial scratic nerveinjury. First phase and second phase

represent the sum of biting and licking response during O 10 10 min to 30 min after injection
of formalin, respectively. Formalin was imjected 1psilaterally (A} or contraiaterally (B)to the

site of surgery.

% D‘{;E ['_'I Sham-operated mice
@ . .
§ 80~ | Nurve injured micse
® 80
2 a0-
O
o 20~
G Veh 10 Veh 10 {pg)
< Botulinum Eotullnum
. toxin C3 toxin C3
"§ B *
'§1 00
g 801 t /7*
2 60" /%

40
% 20~ é‘*—
3 Veh 10 Veh 1 3 10 {pg
; Botulinum Botulinum

toxin C3 toxin C3

Fig 2

Eﬂ%ﬂt of botulinum toxin C3 on the tirst phase (A) or the second phase
(Bybiung and lickmg responses in sham-operated mice or mice with nerve
injury . Botulinum toxin C3 pretreatment was performed th before surgery.
Formalin was injected ipsilaterally to the site of surgery.
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P'14 BUHEERTESNTAITBITS
AHEBEANAREZHWE-ATBESOBRE &
AL 22— KDEHREORE
OREEF. H L#. wEE3AE
BifA « 3 - 3K

]

PR T, XETREREREZ2HVWT., BR3FE45 ) F ¢ —DEBEZ RIS M
TE5ELXORBYWEEREG LU EBOKERBCHT A I Y1202 — LD
MRS, BHEBEF VI TACBIT @Y, FLTEOBBEEICNT 2
THAL 20— LOMFRICDWTRET LU,

Wk - R

1. M4 ORMPEERUBENBIIHT I T2 —A0BHBR
‘ftﬁﬂ@ﬂ%ﬁ%ﬁ?gﬁﬁj?J#-—JE’?‘?KUJE'M&HEW&_FI 257 5&,
ARIKFERIREFEEBMRIGSRO SN (Fig.1A). ZORIEIE 3 BME§HoTYAO
Fl 2 R EEIZ 0.01~01% DA 7H AT 22— AEZRFATHCiInED BRE
FRIUZHH E N (Fig.1A.B). T/ 01 AT A2 07— LA%A 1 BEERTE
SIS T2 EBARZRII DR ED 6 R T TEGL 9 B, 12 %
T OMROBREMKGFEN/EENED s Fig.10), 2T, hORBREWME T
BB/ TF ATP, FuR& Y5220 1, A=Ak (PGL, 7I=X })
NERTOSHEKTFNERRIGICH LT 0.1%h 791227 0—4A% 1 BRI
ML TRELEEZA, b 7F o (Fig.2A). ATPFig.2B)O KISIIMHE = h
/2R, PGlL, POd=X MFg2C)ORGICIZIEZETH -, CHIEMSTIU
F ST F USSP R RBELTEME ST AN T A S BRSO Type
[ @ C ez, ATP BRI7N Y I8 (Glu) 2—ABREEWE T2 7913
D Type I O C @2, €L T PGL, 7= Z M3 Glu 2 —XER{IEY
BETHNTHA RSO ABHEHIMT 2 Z MBS -,

2. BENEBIUMNMBREFEBERECT N IOAKCBH>8E# N
TORAMBEEN T2 - LAOKERAEAD R

APV R R CO0mg/ke) R0 ARRERIKICEREL. MESINI—Z@ES
300meg/dI LA LD DEBERFE YT X &L (Ohsawa, M. et al. 1998), EH|% 3
F B RIT EC 88 Af .x?f.%%?ﬁ?'f?x@iifﬂﬂfﬂﬁﬁﬁ“ﬁ?t",7'5' CEERELEEE
ODHRBKFH R &I, EEROTNEH T 100~1000 &{EAREIC
JhLTHB Dl@ﬁm%ﬁfaﬁaﬁbbﬂ:ﬁ_(ﬂg 3A), ZOBBISEDR 0.1% A TH A1

‘rﬂ
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ZV)—A% 3 EMERICBRAETASZLICLDERICARE NS, £-FROBEEE
3. PGL 7d2A P CBWTHEH S N(Fig.3B), “OBEIEEIL 0.1% 4 741
o) — A% 3 ERRTICBRAETA D EICED@EEICNRME N, — 8, LB
DpEEE T FDER LR EEH T FIIT A (Malmberg and Basbaum 1998)

B WTE TSI 0F% = 2 (Fig.4A). PGL ¥ =2 FFig ABIZH TS 1000 FHD
BEEENRED LI, ZORBIRED 0.1%HTH1 0 —-L% 3 BfRBIIZR
FTao iz nEBEICIMFEI N, Dol éns, BHERTETILITRAICE
WTT I F oM fiz PGL 7 T A FERMOERRIGIS 100~1000 FHDH
BN EERIL, UMhBFORBISENA T 1 20 — AKX DEEFICHH S
NEHEND 2DOOZEMNELNIR S, SEBERADEHRSEAVMGEEIND,

A B C
o 80 - ag., 0.1% Capsaicin craam
E Eﬂ" % E Eﬂ“‘ 5 m-l
- Vahicle cream U T
g g
§ ¥ E 01 kil | g 407
£ E EOTESS I ek N S5 2
5 o C ey pE B B | s
2 F20q Eod Bl BEl ] mm £ 07 radykinin (1 pmol, Lpl.)
0.1% Capsaicin cream ] B B BEE )i
0 r r Y . o I s R dhucich B deke I REGR: g = T T r .
o P ; A ol Ll ks 1 B Eas] B T T . )
Bradykinin (prmot, .i.pl.) Veh 0.01% 0025% 0.05% 0.1% hour

{:ap cream
Bradykinin {1 pmal, i.pl.}

Fig.t Inhibition of Bradykinin-induced nociceptive responses with Capsaicin cream. A: Bradykinin (0.01-10 pmal, i.pl.)}-
induced responses were inhibited with 0.1% Capsaicin cream. B: Dose dependent inhibition of Bradykinin (1 pmal, i.pi.)-
induced responses with Capsaicin cream (0.01-0.1%). Capsaicin cream was treatad 3 hr before drug injection (A,B). C:
Inhibition of Bradykinin (1 pmol, i pl.}-induced responses with 1, 3, 6, 8, 12 hr alter 0.1% Capsaicin cream traatmeant.

-
)
O

B
8
2
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Fig.2 Inhibition of various nociceptive responses with 0.1% Capsaicin cream. Cream was treated 1 hr before drug injection. Nococaprin (A) and
ATP [B)-induced responses were inhibited by 0.1% Capsaicin cream treatment, but no effect in PGt o agonist-induced responses (C).

i 10 100
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ﬁ O Normal -Vehicle aream 3hr. 3.; O Nomal -Vshicle cream 3
E 404 B
5 & Normal -0 1% Capsalcin cream 3hy, E 40 ® Nomal -O.1% Capssicin oream 2hv.
E e
Bogd 0 Diabstic -Venicls craam 3hr. 5 O Disbetic -Velucle cream M.
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Fig 3 Inhibition of nociceptive respanses with Capsalmn cream in diabetic mice. Capsaicin cream was ireated 3hr before drug injection.
A: Inhibition of Bradykinin responsas with Capsaicin cream in normal and diabetic mice. B Inhibition of PGls agonist inducad rasponses

in diabatic mice. but na effect in rormal mice.
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3 ® Normak0.1% Capsalcin croam 3hr. = 40- & Nomai-0.1% Capasicin Graam 3hr.
gm‘ O Ligation-vohicle cream 3hy. ;.Ee O Ligation-Yehicle cream 3.
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Fig.4 inhibitlon of noclceptive responses with Capsaicin cream in Ligation mice. Capsaicin cream was lreated 3hr batore drug
Injection. A: inhibltion of Bradykinin responses with Capsaicin cream in normal and Ligation mice. B: Inhibition of PG, agonist

induced responses in Ligatian mice, bul no effact in normal mice.

i BF

BCMHALMA ONO-54918-07 (PGL, 7IdZA MIXNHELRL D, H 7/
DO —AEHNOHEEIDHREL TWOEEW?,

N Jp
]
M

2% (W

. Inoue, M., Kobayashi, M., Kozaki, S., Zimmer, A. and UEDA, H. (1998)
Nociceptin/orphanin FQ-induced nociceptive responses through substance P release from
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2. UEDA, H. and Inoue, M. (2000} In vivo signal transduction of nociceptive response by
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P-1 5 FAEEEETIIOAOERREGIZRIZTHRAE TN

N A FE gabapentin D $

OFie —FEA', B8 &L AR A2 87 F!

BIERERAS K KRR, T E vV RE

(FEDER]

Gabapentin (1-(aminomethyl)-cyclohexaneacetic acid, Fig. i3, FHEEEITMED
Ly GABA FFIEEL TT VA SN AR THS, T4, gabapentin
1A OMRBICA D THBRIBIERODRNZERE RSN TWA28, #5H
VERB I RIZHLTITZRV Y, ARBFFETIE, gabapentin OS85 /E 8 rF 442
A5 twmbl T, RER 4 DHBLI-TREZRET LU0 2% Hu,

gabapentin DER{ENRZ A7,
NH, COOH

Fig.1 Chemical structure of gabapentin

[R5 iE]

B
MEPE BALB/c v A (EERBALAEF 6 i) 2EHLT,

HSV-1 &

w1 A% pentobarbital (50 mg/kg, i.p.)WREE T, AL CEIEAE U &

R ELYIL, HSV-1 (7401H #£) 1 X 10° plaque-forming units/10 zl %7

T AHIETIANAT R HT-,
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I8 BUG D ATE

P IR RSO B ENL 0.03 g BL U 1.20 g @ von Frey filaments Z2{E AL 7-., Von
Frey filaments Z & RBEIE AL ESICBRINS B RIS 2R ICO
fBiEEL T,

EME5

Gabapentin {17KEKIZEEREL pH % 7-7.4 (25, 10-100 mgkg PHAET
RO\kELr, BEREIT 10-100 ug B EHEKIZEHEL, FHECOGRTIE
N, RENBLOMMENR G315 4], BREE~OK TESII20ul OF &
T 5 L7z, Morphine I3 EB B KICHEAREL, 1-5 mgkg DRABRTE TEHL
Fro WEEA ANZEBET L ZTD = AND naltrexone (TAEBERIEKIZE#EL, 1
mg/kg 7 Fl & C gabapentin &2V ‘3 morphine 8 5-® 15 ZHIZK TR 5L 72,
HNOBRFIIEM 6 B BIZITY, —HOEBRTHEHE6BBL 7 HBIZTT-
i

€331

HSV-1 #:f8 5 H 1%, SRR L RIU M XBIRIO T IR B HERL, LA
EREHPFREZERLEAL Thof, FEREEBLIMRFERRIIHY 35
IGHE IR 4 B B ECEILLZ2D 708, 5 A BEVIEITH KL, Dkit 8
H B £ TEEL 72, Gabapentin 331 TF morphine M E[E]# 5.1 HSV-1 RRZIZ L
AP RO % R BRI L 72, Morphine (5 mg/kg)ix 1 A 2 BIR#E&® 5
T5E, 3EBHLEMEEBHLIIHEIL 1223, gabapentin (100 mg/kg)z 1
H 2 EIRERGELTH, 4 BIAETIIRRS 2<HEIL20072, Morphine (5
mg/kg)DEIFE IR IT naltrexone D EJALEIZI VNS 7255, gabapentin (100
mg/kg) D IR/ RITHHEIEN/2D3o72, Gabapentin DF LK TR 5,
HSV-1 BB X D&IE UG F BIRTFRIICH®| L7z, — 05, RIS HE, KW
BIUHIMENRS THERIERIRON RS, RFREOBREZRKLUIE
i,
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K1, EERGEOELD
=5 | & (gabapentin) - HER Morphine

&R 10-10mgkg O O (FHT)
 HBKHLIETREEN 10-100pg 0 O nd.

............... R E_F 10 100 ve < B d
KN 10100pg X nd
“hEA 0100 e
Naltrexone B4 E 100 mg/kg A S e )

AL SFIRIER |

R AR TR

|

I 100 mg/kg X 4

[#5i%]
AW FORARIL, gabapentin BEFIRFZBIZHEIEIFOIRKIZE D THY, £
OEBIEAIL morphine SIZRARY, uA U FANZEEENET, EmE L
ORNER PRI NEENZ &% "W T 5, £/~ gabapentin OSEFIERHEN IO
i, FRETHDLIEDBTIBIINI,

[ 3R]
1. Takasaki I, Andoh T, Shiraki K and Kuraishi Y.: Allodynia and hyperalgesia

induced by herpes simplex virus type-1 infection in mice. Pain 86 (2000) 96-
101.

2. Takasaki I, Andoh T, Nitta M, Takahata H, Nemoto H, Shiraki K, Nojima H
and Kuraishi Y.: Pharmacological and immunohistochemical characterization

of mouse model of acute herpetic pain. Jpn. J. Pharmacol. (in press)
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OB, RAFK— LiLFS. EHNEERERKE -
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J i TF AL, ORL; (orphan receptor-like 1) ZAEIZMNBMEEZRT—H, 1.

0. KEFTETT FREFRIIBBERMEEREZRN, HFLLBRIN=AEEY
HThH2. /ET7F I PORLIREBFEIEHEACKNWEE THEEL., k. &

EETNGy bT/ o7 F 2 RHERNRS TS LTHENICHENECZ D &
MRENTND, TN, /2 7F RIBTHEAL I THEEOREIZHANT
WADREEENIH B,

EZAT, BHICANTOIEMEMNS OBEHBREFRIZIA 6 BEEDCRIEIZLNE
AOE2E (BERR) MzIXoh, FITHEAFROENDHEESNTRbIS L&

ithmé B2 V2L, RS 6 B P RSEEOERICE D BRK
BITEEBHE L F IR GEMMBE N EABEOMTLE, 8. /b TF
xﬁEﬁﬁLbﬁ%ﬁﬁﬁx%?ZEﬁh&wionﬁméﬁﬁ?mﬁﬂtu

yak:
T~8 BTG ORMSDZ v b ERWE, 1LY (1.2 gkg) DR 5T L 3 HR%

frizofctk, FHERHLBRAK LI L TABA~3ICWBLE, ET 5 h—
Az, LA~ SEREMT7ZET600 L mOBEBZ 51 Z2EML, &2
G@Fx N—HNIZEEL 2. 95%0,-5%C0O, TR L 7= 27 L 7 A HE(B6TT) T1H M

MULZRICEEEZITR 7. EABEHET CEHEEIIHERERI#H S L TEEH
FKi-. BEEMRIC T — Jlft)b NRuFI7S5 . T7EEFEAL, BREBLZ2-70 mVIZE
ETADEERBEDS IS I ﬁ{’ﬁﬁbﬁEPscmﬁﬁéhm R % 05 W TR
THERURFRAMTEPSCHFERE SN/, HERBARLEPSCHA 6 B & CBHED
WTHNOREIZHETE2NDUEIIF®OME X SEPSCOBRIZLINIT- ., B
HHENPCBREMECEZEIEBEMAHITE L 7 2#, st iZLsF 720K

ZB5A. EPSCHZ NS DWTFRNICHERT 20 OHTIILIED & FigiciTa -7, 0
5, ACHMEFIEDESITIT. 20 2OBRRRIZIEE L THBEBEN—-FTHIE. C
HHEEFEOBSITIIE, 1 HzOMEFENIZS U Thilure BRI 172, EPSCA M
YFTAMEL, ., EPSCIcXd 3 L F L DERBEWM B, /v FEB

BARIZKT F v XVEERNCSY, TEA)E G4 > /37t I RI(GDP- 8-S) &N & .
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77 F o BERRLE
BREMERIC ) S 7F A uMZETRS L2, -70 mVOERFBAUTIHME
mEMNEEINE (M1) . ZokREII2701:33pAn=1NTHHk. ZOERIT
MEEGFHETHD, RENENT S EBHRIEBIIRE<Ro K. BRE-REHERZE
NVORIZGE > TR LIZFT, EC5old023uMTH o7z, I bO—N &/ ETF

CEETORLX TRI-BEMBERETENRLEER. /7 F AERIZLDR
Ay ML, 7T BAEONEEAII/N y FBERNBEES LT

AEOHER SHEZINAKTOREENIZE L LW EFHEMITA- . X, /¥
T7F BRSNS AR ZIBHAERZRL I,

J e TFQAuMBEAMERBRICONT 584 OEMOERZ MNP, TTX(1
uM;n=4), FOFV > (1uM;n=4), /I AZFrQAuM;n=4)DFL2iL. FER
{Ef &REIIM o7, —F. ORLIRBUOBRNBRT Y IZAMELTHLN
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| 50s
REQR T TARRICHTD )2 7/FDENH
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Control W Wash
Ezf./tj‘a:f __JﬂﬂpA
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ST AT BTSN Y I U ERSHRDO 2 DONEZL NS, EREODA]
ettt ST F U HREEPSPORIBICEEB LIV ENERTENS, R,
)i TF IR REREMERATA LR EINS. BRESEERICETT S8

R EMCZT F &+ I NI 2 T F LI LD MEI A N3 2 E2NA5NTNS0DT,

)T F AR BWTESEN R ko R G A RER DT L &
IZE TNV BHEREEHDPL TS EEZOND.
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HANRGEOHEANTRONIBREICBVWTRENR I T 7 AREINTDH/
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1. Kohno, T., Kumamoto, E., Higashi, H., Shimoji, K. & Yoshimura, M.; J. Physiol.
(Lond.) 518, 803-813, 1999.

2. Ataka, T., Kumamoto, E., Shimoji, K. & Yoshimura, M., Pain 86, 273-282, 2000.
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RAIZANINDG, ZOBBRITHRECEMEORE#ITL T, b2k
LWL ESND, CNOOHELCEDEO— D> THAV T RS
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SEP-PAK 777 A(Waters fINZSEVATMEEL . T F AL T AT LD
EELT-, £V T AT R P RIBMART L 7 223 F = mRNA, BILT
a7 —E-2(COX2) mRNA BitVARXILT7T—¥F a7y
ar T oA TCEATLT,

IL-180.1ng/ml ABIC IV FEFRNCY T AZ AP HRER TR S
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D FALOORE 24 B ETH 7222 P B KIS,
XEIZALVE 6 BV T, IL-1 BT ERFRINCY 7 R E R D iRk
ZHEFHLE. 20 IL-1 BBERMEY T RAEZ X P L. EGTA, R TF
IL-1 receptor antagonist FFHIZEINDEFE R ICHEISNT, ZHHDOR ED
5, IL-1 BI1X IL-1 ZF/EZITL, flast Ca”"{KFRINC YT ZRE AP
HREATERL CODBIETRIEEIND, IL-1 B FERMEY T RAF R P ¥
BEDOERAEFIZ W, FTHTRAZXP E'&ﬁiﬁﬁhﬁﬂ‘éﬁff@%
BT, IL-1 86 BEEHIZLE@O0.001 ~10ng/mIzE0 7L %=
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IVVTRREL 72, COX I, IFEAFORBIZI—TFIZREBRL TWAD
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IS, —F . IL-1 BiX COX~-1 mRNA BEICITE 8% R X
ofc, ZRODFERD D, IL-1 B HFRET TR X P FHREX, COX-2
I LT uRET TV EARNEETAILTEERIEN TS
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Regulation of [’H]norepinephrine release by 8 and x-2 opioid receptors

in human cortex slices
Eun-Young Park

Department of Pharmacology and Institute for Medical Sciences,
Chonbuk National University Medical School, Chonju, Chonbuk, 560-182,
Republic of Korea

Regulations of neurotransmitter release by opioids are well established 1n
mammalian brain. To characterize the regulatory function of opioids on high
potassium-evoked release of ['H]norepinephrine (NE) from human cortex slices,
we investigated the effects of opioid agonists for u-, &-, and k-receptors, and their
sensitivities to competitive opioid antagonists, CTOP, nor-binaltorphimine (nor-
BNI) and naltrindole were compared. Fifteen mM of potassium evoked calcium-
dependent NE release of 35 % of total tissue content. DPDPE and [D-
Ala’ldeltorphin II (Delt-II), selective agonists for opioid 61-, 82-receptors, and
ethylketocyclazocine (EKC) were capable of inhibiting K -stimulated release of
NE. However, DAMGO or U69593 did not influence NE release even In
micromolar doses, indicating that u- or k-receptors are not mvolved. The
inhibitory effects of DPDPE and Delt-11 were not influenced by CTOP or nor-BNI,
but antagonized by low dose of naltrindole and naloxone. The effect of EKC was
antagonized by nor-BNI, naloxone and bremazocine, but not by CTOP and

naltrindole. Furthemore, among the endogenous opioid peptides tested, Met-
enkephalin more potently inhibited the norepinephrine release than B-endorphin

and dynorphin A(1-13). These results suggest that 6 and k-2 op10i1d receptors play

major role in regulation of norepinephrine release in human cerebral cortex.
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Heterogeneity of d-opioid receptors in human cerebral cortex

Ran-Sook Woo

Department of Pharmacology and Institute for Medical Sciences,

Chonbuk National University Medical School, Chonju, Chonbuk, 560-182,
Repubilic of Korea

In this study, receptor binding profiles of opioid ligands for subtypes of opioid d-
receptors were examined employing [H] D-Pen’, D-Pen’-enkephalin ([’H]
DPDPE) and [*H]lle’*-deltorphin II ([’H]Ile-Delt II) in human cerebral cortex
membranes. ["H]DPDPE labeled a single population of binding sites with
apparent affinity constant (Kd) of 2.72 = 0.21 nM and maximal binding

capacity (Bmax) value of 20.78 + 3.13 fmol/mg protein. Homologous
competition curve of ["H]lle-Delt I was best fit by the one-site model (Kd : 0.82
+ 0.07 nM). Bmax value (43.65 * 2.41 fmol/mg) for ['H]lle-Delt II was
significantly greater than that for ['H|DPDPE. DPDPE, [D-Ala’?, D-
Leu’]enkephalin (DADLE) and 7-benzylidenaltrexone (BNTX) were more
potent in competing for the binding sites of ["H]DPDPE than for those of
["H]lle-Delt I1I. On the other hand, deltorphin II (Delt II), [D-
Ser’,Lew’, Tht*]enkephalin (DSLET), naltriben (NTB) and naltrindole (NTI) were
found to be equipotent in competing for [’H]DPDPE and [*H]lle-Delt II binding
sites. Adenylyl cyclase assay and GTPyS binding study showed clear distinction
of coupling of G protein with different receptor types.

These results suggest that there are subtypes of opioid &-receptors in human
cerebral cortex, and these sites are G-protein-linked, physiologically functioning

receptors.
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'EEPKERAEN RS, T A0 VERKERREE
S B ER S PR AL A T Z P R e SR B R 2 0P

[(#6E] W Z2EEE. 70— ENSLLEM S EHZR RS NTE (L2 ESTHIZ
&0, FEMIZn, BXUu ZEEICHBEINTE:-, LHLEMS, REFTICHE
—O n ZEBREFOALUMLREENT AW, Fhicehhbo 1, EBENE
WA TFERFRFHICED, BEO u BRIV FORBHEORVLWNREEEZ N
TWBIEMNS, BEFTFLNINTO uZEBHEOHME. Tabs u ZBARETD
ATSAAND T RCEB T4 TOEEDOJEEMBEBEINTNWS, BEET
DEZA, nEBREREFICIZIOBOILYY VERREEENTED, Zhis0fAS
DEDEBVWHS THBDODASSAANIT RO u ZHFET T4 1 TOHEENH
HFINTNS (1). 1995 £EiZ Pasternak 5. u ZEEBRETOETIY IZHT 3
7 o Ft o AR (AS-ODN) 2HWAZ £i24 V. morphine BELUFORBMEY T
H5 M6G FERVIBEDRICEEG TS u TBETG 751 TOHBEREL T3 (2).
TROL, NSO ERE—0O W RERBEFSIORETEATSAANIT b
HRDENEND u ZRES T4 TH, £FERANICBW TR ZEENHBEZEL T
WHARERZ T L TWa. T THERE TR, NS5O u B &Y Ty TOET
SEBHREZAEMT S0, W REERIEFEELTY Y 2D AS-ODN RiJLAHRE IZ
&5, n ZEHMEPEFFESIRBLOHEELEREENFH ZIRICHTIEEIION
THETL 7=,

[FiE] AT, EBOYMEL T AAY ZFBETIOABILY pn ZBERGTFL S
V-1 BEWRIRIVYV -2 BIUPIREBIYVAEMHEHLE, EWIEZ2THEN
(i.c.v.) IZ# 5 L 7=,

AS-ODN 25
AS-ODN D% 513 Pasternak 5 DA% (2) e\, 1 HH. 3HBHXU 5 HH
IZAS-ODN 5 WKL TERRRBZI V AORERN (.cv.) KEELE, &
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B, #5210 1HEL. ThEhOBEERBRIT AS-ODN BEIEE O 24 B I
T-7=,

MR FX) R DI

MEBRBEDRIT tail-flick FE2HNWTHM L 7. EBRRIZIT tail-flick EH BN ER %

R, I ADORREENS 1-2 cm OB ~RHFFEYIZE HBAW (100 V) ZMNA 2,

VOAMBEHRICIVEZRO ETARE 2EEEAERIGEARL. TORRETO

B (8% : latency) 2 BIE L7s. E#HI85811C basal latency & LT 2 B, F/-3M

%5 5, 10, 15, 30 LU 60 73RIT test latency ELTENEFN 1 BIHEZT -

Joo XUADREROHBEZHERML, 10 HEREREN (cut off time) & L. HREBZIRIT

LTFOXICEDEHRL =,

% Antinociception = (test latency - basal latency) X 100 / (cut off time - basal
latency)

THIL BB (GIT) HIFEHR DR

HILE X EA RN RIL. morphine @ i.cv. &5 5 21 charcoal #&# 05 L,
ZD 20 PECBEZRE LT, BEOESBIU charcoal OBERA*RETS =
ERE>TEHFORKIZHENWEHL =,
% GI-transit (GIT) = charcoal #E/ER X 100 / BEO2FE

[*S] GTPy S binding assay

<~ ADIKEZE % morphine. guanosine-5'-diphosphate (GDP) & £ TF [®S]
GTPyS 258 assay buffer iZTA > FaX—rL, O 2 BHE#®IZ glass filter %
BWOWTHEBZT>o =, KIT. glass filter % Tris-HCI buffer T¥, ¥ L =%,
Soluene-350 # & T+ Hionic Fluor %5 ¥ scintillation counting vial it L1 % 2
N—hL, AREROBBEEEREL O FL—2a 79—V TRIEL -,

[(HR - ER] EEZRBICEW T, momhine I HBEENMDODEHLNBEDER &
L. ZINEOMERIT., w ZEBENETHS B-FNA ORMLEICL DIFIZREITHR X
TV, SXRBHETED SN « SBRBEIEORILEIZL D M5 REEZiTah-o
7o E5HIZ. morphine FHE HLEREEANR DRI T L5 SEEERBEOELE
ERATLIZETA, FFNA ORTIEIZ X > TOHR ZOEBENINIEMS,
morphine FRIVBENRZSCICHEEMESENRDRII u ZBHBE M LUTRAL
TWEHEEZSNS., K. n ZBARETOI V-1, 2, 3BLUT4iITHT 5
AS-ODN 2 H L T, morphine & EHMRBREFNRICNT LIEBIIO WTHRH L,
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Morphine @ i.cv. BEIC LD BRINSHBEDRIZT YV -1, 2. 3BLV4 K
T BENEND AS-ODN DOFfEIC LD, saline RijALER &Lk L TH B
MNED LN, Fo n SREBEGEFOIIV -1 HBEWRTIY -2 BLTI R
BMIYAEEAL., IH5OT 7 AIZH1TS morphine FRIBEFIIROERIZID
THETL 7=. Morphine EREBEDRIT. W ZBURRETFIIV -1 HLEWEI Y
-2 BLU3RAYTARNBNWTEERSICHE L, TS5, ZNHDTIA
DI AIZ BT 5 morphine 12X % G-protein EH{EERZ R T80T,
morphine BT FTO [¥S] GTYS #ABOELERF L, BEH T ADHENIC
BT, morphine L5 [FS] GTPyS o BOEZFBWRMMABR SN DIZXL, n
DREBEFIIV-1HDINRILZY-2BXIU 3 REATIADRANICE WL
morphine =& 2 [FS] GTRHYS BEBOEMT <A NEh -7z, TNHDER K
0, icv. #5124 % morphine ERMEBEDRIL. BKADO p RESRI TV >~
1. 2. 3BLUV4 O u SHRETT YL TENLTRELTWS afEEARE S
. 510, n ZEERBETFLZYV -1, 2. 3 BXUT 41T S AS-ODN il E
iz &%, morphine FRBEEERAREMFDRIIDOVTRFHALEZ LIS, BRIRENWC

IZZDORNEIIT T -1 BEU4ITFT S AS-ODN DORiUABRICE > TOAFRIC
milxns, SlboZ & KD, morphine @ icv. BEXIDBFRINSHALBERE
HEHIEIZIEIT. MAO w SEERBLEFIY YV -1 BLAU4HKO p REEY TS A
FTENMLTRB LU TWSAJEMASEREN -, ZEROEREID., BRIIBWTAR
<EH, 2DV OEABEHELVRS w BB TS THEEL. ENE

NABEDRE I D NVIIHILEREENFDAREV SRR SERORRERBICHW
i L TW5 I aEtE AVRIE & 7z,

[ 51 A 3R]

1) Pan, Y.X., Xu, J., Bolan, E., Chang, A., Mahurter, L., Rossi, G. and Pasternak,
G.W.: Isolation and expression of novel alternatively spliced mu opioid
receptor isoform, MOR-1F. FEBS Lett 466, 337-340 (2000)

2) Rossi, G., Pan, Y.X., Brown, G.P. and Pasternak, G.W.: Antisense mapping the

MOR-1 opicid receptor: evidence for alternative spliclng and a novel
morphine—-6p-glucuronide receptor. FEBS Lett 369, 192-196 (1995)

N BH FE HFLWAYATOFEFA BATF FiIck 2 G-protein IETE{CHEHE DRET:
F%Mﬂﬁs% EBROFAMEFORE. OAEHMEIMEME 18, 107-116
(1998)
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P"21 EREEMELERDLARDL Y M1l SBEICRIZT
-2
Ol XKBMEA., *HILFEKER, &)
RRXFEST 'MEFEHE, B _EBEH=
FREL LTESHAWVWGNAELE R, SRR
FRICHRETLSEBERE LT, Y341 FEZEEELZID
L7 SEim{ER ofhic, IR, SRR, B oM,
Bl BHREEHD, SF, TELRXOKBESOBICELABTHL X
NWVOET, WHIEEALERXOFORBERICOWVWT, BOME. 0.
FE~DHEENKIIHEL LBEHE SN TV LR Y 25K E OBK
TR LT, AAB Y UBBFERIIIE DOV T EAL IRHIN, FOHT
HFICKIRCEBIZARLTWABE M1 ZE5ED ¢cDNA.cRNA 2 EH L1,
HE B BEROFRICBNTT - RNESREER 2R TE 5
TZVNVAHTNAFHRICT v POLARL T o M1IZEED cRNA %

injection LT 2, 3 HEIZ"ERREMNEHTEL2AWVWT, /Lt XA
BLORELAMMLAEBER TOTEFAL2Y 2 100 oM TAELANMB 2O Cl- &
MEBE L L8R L-,

—ER EEAEEE

| e s

M1 receptor

(G protein
A e'-

Ca?* activated
Cl- channel

—131 —



% 7=, Chinese Hamster Ovary (CHO) Cell iZ M1 % {KD ¢cDNA % ##
A A T2 Plasmid DNA % U R 7 = 7 F 12T Transfection L., R L7-
M1 ZAEIZ %1 A [3H]-N-methylscopolamine 300 pM O#ESRER
FAERBEDBRENFHT AN S 0hEazr br—AOTF7 b’k
Bl

H] -NMS 300 pM Atropine & Morphine
\
&
TR
MI1 receptor
M1 expressed CHO Cell M1 expressed CHO Cell

BER: 7y PMIZEXRZREALLETZUV 27 AT )VIRMRICT F

Al 100 oM EZERZ®S L. ¥ 712.7 nA OFRME Cl-BHEHSE
BIXnl, EALXHABEBICHERT7EFAL2Y 2100 nM 2S5 L

EZA, 10 uyMOEA L RIT24.7%, 100 M OFLVE KT 32.8%.

1l mM OF/Ee L T4.4%DOMEIVER AR LT,

CHO RICBRIEE M1 XEFICH LT, 7 ba /A idBERKENIC

300 pM @D [3H]-NMS OFSEZMBI L., TAERTHBRED 1 mM B4

50% DIV EAF->Z EARE L=,
ZE TN EeXT—BALESERIIBNTI. BER2E-T ORI
T2A, BB OBTEERETBEETOIAN T, ZEOENE RBG T RE

2 EhieFIR, LEVITRCSEREIELEL, tORBERNES D
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EBTERNWIELRDS, SEHOEREENLHBEERTLE RIZIT,

LARY UEBFEOBELHETIMEEHA BT INE, ZDZ

EIXEAERE, HFtE= 2—a RPAFE LTS T EF LY e

Za2— 2% LTHRRIC® X, Hifiitt=—a—o L OFEAEZRM ST S

ZERIVERBLSNAOEBETHELTHIREEEHDEEFELD, ZO0OL

INZENE ROFFSR4 RBERORIZIE. AXD ) ZRENMEELT

WAEHLDBRHDH LS5,
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P-22

EwZ ¥4 N7 4 0 OT7RM—V AT

O3 852%—1 | Lars Terenius? | Irina Gileva | Tatjana
Yakovleva? | Kyrill Reznikov? | KMM#&EEL, Georgy
Bakalkin?

Ly bk« BREES: . 2 1) v RAHE - Ba KRR

[#E ]

TAIIWNT 4 ARTTIART v NOBFHE T R FRENANET; U 7B,
R IC D BREMEAERZ L, TOEREA EA 1 FEREED
WTHIINIE W EDMEINTEBO, 71 /7 ¢ VHONAEF
1 NERAN T HEHOHEERH oI ZINTS, £, v MOFH
BB A INZ 7o, BEHMICE T e s A/ IV 7 1+ > OmRNAIN
ABICERTAIENREINT VS, I oDiEI S, piRkfEE -
YA JIWT 4 v EDOBEENMEHINS, UL LN, TDHEIZD0
TOFMIAHTH B,

AR TEION ML ~NIVTHAT LI EX2HNELTY A /L
7 4 YO#MBEEERTONEN. b LARERERTOTHNE, £
NETH = AOFRITERT S HO0ENIDNTHFTZMA T

[k &)

1. s

Hela #a % X UING108-15815 4 F 1L F N 10% L7 Mg & 2= 2 1)
Ve AMNLVT A Y AGINU fzIscoveds £ O DMEM/NUT, MIX, F124%
F A T 5% CO2, 37°CHEME T TRACE 2% L7,

2. VS U AT 279 v
SR AD TS ZI RELWIRTF KON T VATV 303 Y
K7 275 IEIRANI LT Mol lb—Y g VEBIZEDIT - 72,
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3. Ml D E

DU INYT V=438 B IUVIMTSIEIZ K D AIE Uz, MISE:IZ
Yowelld<2 4 7 a7 L — hATREE U /oM RICMTS/PMS S ZE A 78 L
iR SR~ A 7 07— b — 7 =% NT492nmmD K& THRILE %
NEL. TOEMSHEFHBEAER LT,

4. TR = ZHROKH
OQEBHNFRICLSsHH

3.7%HINLTIVT B B THIEZ BN+ 2 R33258- a3t 7o B
Oy LTHAGE L, Mg, 7 oeF LD KO OM R bhviE
HoNIMAE TR M- RS U, SCEEMEE T TF O+ i
L7z,
@Q@7a—H%A M M) —IZLBEH

NW%xry /) — IV THildZRER I 7T o E D7 LTHIERDL .
TOa—YA A Y =IZTTR M= ZHEARE L7

[ERPB LUEK]
1. Y1407 4 VEXUZOMBERTF FOMKBH

T4 ) INT7 4 RET S A I F(DNAE LT wgml) % Hela #ja
IZURT 277 VBEBIZED NS R T 27 gLy FOTRER#EIC
FUNDT I =3Bl X DA FEHREEA AU A, RO
50%F THEIWIZRDY Ulce ROTT 01 /7 4 VHEROXRTF K
TZDORRAEE T LI2EZA, ¥4 /07 4 »A(LT765 L UF3.52
nmol/ml) {3775% F THIFMMEx GBI 7208, 1 /)07 4
»B(3.52 mmol/ml) 5 L% 1 /L7 4 B-29 (1.76 nmol/ml) (35 & 755
RanR SN2 -, Wys-Arg BEATT A /W T 4 VAEYT A )L
74 BOWEEXRTHE T YA /LT 4 (0.44-1.76 nmol/ml) |38
WAF AN AR B R X 2. 1.76 nmol/mlD BB iZ H U Tid#50% #
THEILBD I,
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I A )T 4 AT LT bRl — Y g I K Y Hela filldis
L ONNGLO8-158fIC b5 v AT =27 ¥ a » UICBIZ S R R OBY
PRED ST, LU S, w7 F A /L7 4 o BERETICERE
AU 7B, AR AERRIGED o i - 75,

X512, A LA NEREERETHLFox ) L3 T7YA4 /L
T4 EDORENS VAT 27 Y a vEIOBERPATMLIOT N
DRI E w7 ¥ A JIVT 4 T & BHEGEHBEEORED % 8H L7282,
- 720

MTSHEIZEBNWT S Ey 7754 V7 4 2 (0.26 nmol=1050ng/well) @D k
SFUAT 27 g & - THSVDOHETFHREB O RV MG I NI,
A VT 4 AT a7 ODAKLI (0.48 nmol/well) 3 L UE w751/
IWT 4 oRFA VT 4 AER U CEEEERTF VoA Y 2 (1050
ng/well) [FAGFHBEICHBRLIIRERI LN -7,

I FrosERMNNS, Tud AL /v 7 4 VHERDORTF FRTEY 75 A4
JINT 4 ORI VAT 27 a ViR TEANUTMEEEERT &
DVHIBE UZc, F/o. ZolaEHIIEAELS L Mg EN L, Ev 7Y
A JIVT 4 OIEICRENILERATH S5 Z E0BH L7z,

2. Ew T A4 I NT 4 v DTRPIM—V XFHR

HeLaflifigdiz & 744 /7 4 > (1.76 nmolml) % b5 AT =2 7 &
g L. 48T R b= ZHBRAERAGEEICE SXEE LI L
A JBOFISEO TR M= XfilbER I N, £, Ta—YA1
FA RN —2HWCERIIBWTH E Yy Z YA /N T 4 AZEBTRE
— 2 Z0FELFEH SN, THbhL, EFMRIOETATHR M- R
MO BASONEBTII229% TH - 1eDIZH L, EwZ T A /T 4
NS AT 27 ay UIHIRTIRILLS D EHS5EEWEIETH - 1,

VI EDEEEMNS, Evw YA 07 4 OMBRBHEET RN~V D
FHEICEET DI LB LT
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P'23 B EXROE MEMRLIBRENHIL S IS
PN RIS FLIEVE
COOEMF. iTHEEH, BRET 81—
Rl KPR FE R R =

)

<HE> HEETIERIT FOEBELNOEHERBEEHINTED.
MALIEFEHIR S Y R b — 2 AW HEE L TWATEREERAH 2, B4, &
FEUBEEMRERAY., B ROMIAEBEICER 5%, 2o, K
NBBESZHIIEZZEE2RITLT-.

<75f£> b MABMEEES MCF-7 i3 10%FBS i DMEM %/ 2%
U BEIVERESIET, 558 24 BEBICEBE TN ERSHEAIZ M
L7z BIVEROZRZLUTOHEIZLZOBITL /=,

MTT assay : BV RIS B, I MTT 2i0Z. 4 RFREIRER.
EMEI P RUTTERT 2MECRRICLZEAERICL D&M
e ZHEL =,

FACScan : ©)LERiEINE 72 BRI ETOMBEARBORLE, 37O
ELTDNA 25861, FACScan 2RV, @ L 7=,

Colony formation assay : ©JLEXR 1uM F7-13 1mM Z2EML., 24 7+
(L T2RREIR OGS 8 Gy D XBREMH L /-, BB 24 B2 I-4IE % 100mm
T Ay ,/;LL_%%:E L. BIVERIETRMN 10%FBS i1 DMEM T 14 B
®L/-~, EEMZERS L, FATREOHE, J0-—¥%53HRIL -,
ﬁﬁﬁf“‘?ﬂi ANOVA ZFHW, 0.05% %R & KHEE L=,

<FER>MTT assay IZB 2 EMBEIIBBEICH LT £ 100uM.
lmM. 2.5mM HNETIIAZICH A L TWw/=, FACScan TOME A EF
AT TIE, BV E R 1mM FRINEETIE 24 BRI KL D GO/GL IO/ O 1
m& S HoEAA A ST, Colony formation assay Tid, N E R ImM
el 72 REIRIC X #R 8Gy 2ZBHE L7283, TN ERIEEMBEICTL. &
AT RBRZENTLEL T -,

]
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{EB>SAOFHRIT, B EXRH MCF-7 OBEZAHTSEEHIT,
MRS R TEIRD I EERLTVS, BNV ERXEATTOMEE
Hid, GO/G1 HiAEEMmLTHD, TOIENHEHERBEZE TEICEET
5EEZLND.

<fEE> TN b REE MNEEZEMIE MCF-7 IZ8WTHiRsmE 2§l L
ﬁﬁﬁﬁ@%tz%ﬂl,éﬁ%u

u l- . l l l__ 100
]

- S— 'S —po
= o
= l*

B = ) 140
3

23 B e—
- o

52 ————

109 108 107 10°® 10° 104 108 104
M
1 F)bERIZKDHREFAEIE
MTT assay iC& 0. A z=HE L /-.
MeantSD *P<0.01 vs.control




—— OM
- 1M
—— I1mM
oo01 ., _£_
0 2 4 6 8
Gy
X2 TIVEREGIN 72 BRI O SRS OB
XREMEMEO IO —FBRERZ 1 &L EED, BEWERT.

Mean+SD *P<0.05 vs. O0M
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