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2. BEBECER :
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#®E) PLUKd BT 2577, EWYBEEESBEICHEL
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Table 1 : Influence of skin incision on the binding of 3H-opioid ligand

Bmax + S. E. M. (fmol/img protein )
3H-DAGO( x) 3H-DPDPE(8) 3H-U69593(«)

Skin incision 27.2+ 3.2 298+ 1.6 23.7+2.3
Control 28.0+1.5 280+22 19.1+ 1.4

Kd + S.E.M.{(nM)

BUDACOE 3 3LUBMDEr 5 3 e
H-DAGO(x) 3H-DPDPE(8) 3H-U69593(« )

Skin incision 1.26 £ 0.15 0.767 £ 0.05 1.39+0.24

Control 1.80 1 0.20 0.968 + 0.07 1.651+0.11
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Table 2: Binding of 3H-opioid ligands in brain and spine
cord of control rats and those with inflammation of the hind limb.

IH-DABY ) FH-EKC « ) High afnity

Brain Semal Coed Brain Spnal Cord
Brnaw Kd B d B ") wal
Formailn iy, Fomalid )
Control 403134 08210087 M5+39 1891 D48 oot Ea Qs A4 0304+ .08 18813 D480 £ 0.084
F ormalin 4230 0543 +0.051 73 3031070 0 rrrnlin, STA+42 0.31%zg0a 182427 0712 £ 0.0
Carugmenin iy . n g
Conisol 51.8+325 0608 £0.057 238+ 148 2181040 Conwnl SADEaT 028830007 10Kt 1.8 D342 £ 0.05
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W-OPDPE ) FH-ENG £ )/  Low aifinity
Brain 3pwral Gom Bniin Spinal Comd
Bma Kd Bmax Kt Bmax Kd Brnax K
Foemahin by Forrmadin Iny.
Contrel W2r42Z 2I7LDAB TH:id M0 Corol M MN2:7 Y 7A1+18 B30rd?
Formwalin 293158 150+D39 RSO+ 1.4 JWA:QRG Formalin 2 422:38 MA474 BN L1
LT asrin Iy Caragmant ini
Comret = H4L£47 225:D 53 ur4 2,04 1 354 Conirol TAz 2T M5192 TETR[ BN T EY]
LRI 8 ? 54 0.3k CarTagmirin 1R MA:EE #0221
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NMDA 27 IERR & B+ i ifenprodil () morphine SEIBAIBIEE & UT
DF A

gk & O =88, BEH K £ ¥B° =8 =W
(BEHRK - X8, L7 /8% - TRAREE)

[TLHiIZ)

MAE, MBI U T momphine R FEHINSA X HIZHE ST
7. LU, BUHENEBET 5 &1L - TH U 5 neuropathic
pain (fh£E EHE D EA) (20 U T morphine DR 12  WldiH b,
CDEINBAHADODHIABEIIN LT NMDAZHEENMETH S
ketamine & morphine QLB ERITHSH Z ENMEINTIS.
L LA S, ketamine TIIEMIERO RBL PHREMEGE LA o,
DL BIERE RINLTOHRAMECHRBIFEINTNS. £
CTAMETIE, BRICBWTRAUHBREEREEL L THWoTINS
ifenprodil {= NMDA 2 B&EHIERANRHSHZ &, BLUREEILE
VT ifenprodil LB ICHE O TIRBRKERZRI BN E42HE
LT3 EMS (1), morphine DEFFHFIEE U TOF ALK
L7,

(KW ik]
EEENY) : ddY RO AB LU SD RS w MEEHA L.

1. Morphine R S 28/ FH 1730 < ifenprodil O3 HE
HBEZTAEAORIE T tail-flick ZRiIC > THMH L. =T ADR
BE» 5 1-2cm OHF~RAFENZIBITRFBMEIMZ, <7 X0E
SR VRERD LT ARICEEEEERICEATLL, TORR
F CTOREE (5 ; latency) 2R 5E L7c. HIER R (cut off time) % 15

BElL, MBREXEEM () BRUTORK KD,
(%) Antinociception = 100 x (test latency - control latency) / (cut off time -




control latency)
l, AL HTIE, vehicle 35 & UF ifenprodil (10-30 mg/kg, i.p.)
DO 1L morphine (3 mg/kg, s.c.) #liE & [RIKFIZIT - 7.

2. Morphine O M2 ¥

Morphine D BZIE D Hl €< i3 conditioned place preference (CPP) #:
IS T L. ERIZARD2-0 - LA bRy 7 X%
FHL, AMORERZMMNOBEKENL > TEY, RMORENLM
MO NVEOIREKRER TS DR £ESITIE, <7
2 E RS U AMOKEIC, BiEEis UREMAOXEIC 60 4/
FAUAY, BRHIEBTOUEERTT 7. ZOHRFEZ310 (6 HHE) &
N L, 7 H B % test session & L /2. Test session T{IH w7 X 2efsel
ODHYID AWMOBR TS S5y MR—LEREL, BT LETY
252D LEICEE, RKiZbBhTHo 15 3HOEXEDOHERH %=
L. BEHnEM (A) OfERHE X D BEA (F) ORERRZ
FINIERTS X DOBEXBMIRELUTIHEL. BE, ER
2B T, vehicle 35 L tX ifenprodil (5-20 mgkg, i.p.) D 5
morphine (5 mg/kg, s.c.) ALED 30 FRIZLT - 7-.

3. Morphine @ ' 2 ifenprodil @

3-1. BV EREE27 XiZ :Ibb‘% naloxone FEREIEIF RO
Morphine SR EERIZ I ESE:% HL /. Morphine {31 H 2 (0],
RO B &1 T RRHICIRE L, S A% 5 L7:. Morphine DRI 1
HE 8 15mgkg, 2 HH 20, 25mgkg, 3 B H 30, 35 mgkg, 4
HE40, 45mgkg, 5 HH45mgkg & L7, SHHORKKE2
6412 naloxone 3mgkg X5 1L, FR X1 5B (body shakes,
jumping, diarrhea, ptosis, forepaw tremor, rearing) % 30 83ZK L /-,
X512, RERDVICOWLTIE, naloxone 5, 15, 30, 45 B XU
60 FHIcBE L. Nk, AERITH LTI, vehide & U
ifenprodil (5-20 mg/kg, i.p.) D 5.3 morphine (5 mg/kg, s.c.) MLED 30
AR AT - 7.




3-2. BIVEREET v MBI 5 BRIEROKRE

Morphine SHAMEEE BIZ IXRYNEA S % AU /2. Morphine JE A
FIRHI B A S 1 g i morphine 0.5 mg 2 8L L HIZHML, 0.5
mg/g of food & LU 7=. F 7z, morphine & ifenprodil @ B A f¥HIDUL>
T X morphine B A ¥ 1 g hiz ifenprodil 0.5, 1.0 5 Lf2.0mg 24
UEHICHEBL, 0.5 1.0, 2.0 mg/g of food & L 7z. Morphine B}
B & T morphine & ifenprodil R A S¥HE 7 H S HEMICEEALTH
EEFEAEAL. 7 BEERS, normal food (ZE XX THMRK
EriT-71.. ThEhOBICBWTHERIN A BEERE 10 A L
21 7.

[&RB LTEEK)
1. Morphine E R B BER -0~ ifenprodil O s

Tail-flick $£{Z 351 T ifenprodil (20, 30 mg/kg) (XIFE/X B EZEIE
Ha#HLK. LIhL, TOEERRINI0% EHBINHDTH-7:.
% /-, ifenprodil (10, 20, 30 mg/kg) % morphine (3 mg/kg) & £ FALE
35 &L, morphine FRTBEZBEHIIEEIIHBRIN:.
DI EFTIVRERWTBEOHREE-HLTEY (2), BERIZE
T morphine DX X {7 < W EPEASE |2 morphine DGHREEERIE E LT
BITH Atk X /. EE, FBH LNIVORIFICBNT
NMDA ZZAB &I LTTHOBADEEIZBAE L TWAZ &g o T
¥ 9 (3), ifenprodil DBMINE I L 5B EZBERAORE, HH
(& morphine & DHf HALEIZ X 5 R FXEEH OHRIT Z DI5EN
W Xndi-vEFEIZ oS, £/, NMDA ZREKFEFHEIZIZ
morphine DEFMMHEEZMH T 22 & bBEXNTE Y 1), ifenprodil
IZE WD THRBRORFA VDL EEEL SN S,

2. Morphine @ b ifenprodil @

CPP #5123 T morphine (1, 3, 5mgkg) BIMLE (I X O A BIKFF
H)TH B /L place preference DR HLNA 17z, F 7z, ifenprodil B
MLE iZ 54 VT 3 place preference }5 L UF place aversion QDRIR A o 0




iEn-fc (Fig. 14), T Z &3 sMKGEHE 2859 5 ketamine & (2R
5. - Tl 5. Morphine (5 mg/kg) #%%¢ place preference |3 ifenprodil (5,
10, 20 mgkg) FHIMBTH EiC LD, HERKENIZH>EEIZH
dill =41 7c (Fig. 1B). Morphine ¢ place preference R332 {3 R #
=% 1) 5 dopamine IR HBELUZRB 2R/ LTWHWEZ Ao h
TS, FFRHERT NMDAZFEREHE ifenprodil 2 L b
morphinc @ place preference 23§ X 7o = & v & ifenprodil {3
dopamine #fER I L HIHANIC/EA L, €O R & U T morphine O
MRS I NI D EZEZ SN,
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Fig. 1. (A) Place-conditioning produced by ifenprodil. (B)
Effect of pretreatment with ifenprodil on the morphine-
induced place preference in mice. Mice were treated with
ifenprodil (5, 10 and 20 mg/kg, i.p.) 30 min prior to morphine
(5 mg/kg, s.c.) injection. Each column represents the mean
with S.E.M. of 8 to 16 mice. *P<0.05, **P<0.01 vs. saline

control.



3. Morphine @ izetg9 A ifenprodil @

< 7 A 12364 T morphine BHKREEJE AkkF 12 ifenprodil (20 mg/kg) *
BEAMET A EI2K D, naloxone FHR T ORBMNEE ICHIH X
hic. UHL7EHYS, jumping 35 K UF rearing 73 FAU DB IR ICH
WTEHBRELRA oS- 72, £ 7z, naloxone BRE&EBRRK AT
ifenprodil (5, 10, 20mg/kg) *MET 5 Z LIl L D FRIZHHZ .
X6l BRICEKDEWREBTHRI 21T H 7720, Sy MiZBWWT
morphine {& 4 £} 5 & U morphine & ifenprodil /& A S OB IZ & D
HAKELZ S KREETWESEERRIEERESELC. TOER,
HERDY B LUBREX T 7 T ifenprodil (1.0, 2.0 mg/g of food) R A
P35 EIC LD FEEICHRSISN. BERKEDERIZIIRK A
REERVESELTED, FICHFRE ZEH® &9 5 noradrenaline
ARV EERNEREEZR-LTWHWS I B onTINS,. NMDA 5
BEIZZDOFRBICHLZLL 4L TNWAB I &S, noradrenaline 1 4%
FREDHBERIZK D BREKFEAENH Ul sEEREBEL 5N S.

U LD &dhve, ifenprodil {3 morphine D@ HZBHIEH X5 L,
K B KU B BIKRFOE B E#FH 29 2 &Hvo, morphine (D
SURMBEE U THERHTHSAERSRE I NI,

4.9
1. M=o, BERE, 74, 303-316 (1978)
2. Bernardi, M. et al., Eur. J. Pharmacol., 298, 51-55 (1996)
3. Sandra, R. et al., J. Pharmacol. Exp. Ther., 280, 829-839 (1997)

4. Trujillo, K. A. and Akil, H., Science, 251, 85-87 (1991)
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Morphine 12/ EMEGATIERAL LU 5, oA, &ty
7> histamine Z£ % T8 X N % 5% naloxone TWAMH I hit v, —F ®
# 9 B #) T morphine % 7 opioids + S5 5 W iIHF M7 E B FAEX IS
AMU-BOERLIMERO—212F 445 ), 2 hid naloxone Ti%
PLINSG, T/, AERXBENOHE L5 naloxone THH Il x 8
FINTws, Thiooxiiz, b MWy opioids 25 TEIC & &
BRI LI ETL, —H0AFEMAL E T2 opioid peptides 475 A 7
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i b T3, morphine 3 A 7 H 0 KX EHT 2 eI~
BLWI >R X2ERTLIUVF L0 TEY, Rit, 41
BU7 v bORMEANNDEN»BEGNF - 2288+ 22 24
}EINLE, UH L, morphine D AWK EH THRRT 2 X270 ME&T]
2% 5D, RMEERY, MBS, PRIFMREFL TP I LW vt &
BY 5 ¥, opioids DFRNEIHTEL L3 - 24 LT LEHELDORE
HICRAT ARG T L WTREE G S5, K1ld, ALOS L ERL
“hT6, 77 RAICBEW T opioids ' FPREICELLERL Z 50T R
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BRI ddY R 7 A@-5SAMEEAL 2, KFEREHG.C)IE,
SHVCL 10 NEETITY, —HO0ER TR FR~OERNIHL
SOU DR ZETIT o2y T 7 ADTEIE, Bl s W) BARKET
WCETFTAAAZTREL, 2084 1L VBELE, A, &Fr 4
DEIB OB LEEED I LI 5T, BERICL 27 5% 3383 £~
A& EDREIL, repeated measures ANOVA (RM-ANOVA) S 5 v it



one-way ANOVA ¥ Dunnett /% % €82 X h T - 7=,
R AR

2?7 A D RKAHH T morphine (3 nmol/mouse) ¥ JEM T 5 ¥, #BAIc L 2
REDF > B E2HERINL, Z20—F% Fig 1125145, ZoOfT
3, ERE26min TRMDF -HFEHFRILL, 20BE8EHI12) 7% |

N — RLHT EITTVR. ]
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Fig. 1 An example of facial scratching following an intracisternal
injection of morphine (3 nmol/mouse) in the mouse.

1A saline B 0.1 nmol/imouse
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Fig. 2 Time course and dose-response relationship of facial
scratching after intracisternal morphine. Main effect of morphine,
Fg}gz - 493,p < 001, m()l'phiﬂe X trial interaction, FIS,IG{} =73, 17, P
= (0.001 (RM-ANOVA). Values represent the means and SEM of 8
- 10 animals.
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£ 4 30 507 o4& X 454 5 0 2(Fig. 1 1214 morphine %4 1£ 20 M @ 3]
>3 % %2 T ¥), Morphine D KR EAIZ L 2 @5 -4 X EREA L
0.1 - 3 nmol/mouse ¢ & 8 TH R FHELEH 5 1 /5 0.3 nmol/mouse ¥4
T TG B IV T AD— AT H:HIZAH L L L TDd S h &
4> 72 %%, 3 nmol/mouse Tid 5/13 ET AR EHEN L o 4 W huhid
Dbh, INGOTTRART—F0LKMN L, RET - % 0 He
(X, 0.3 Z.UF 3 nmol/mouse {2 1T % median #°& % 4.6 (n=9)A (F 4.2 min
n=8)Thoty, LREE—DTRIZEWT, hBAUHHKHEFE
LNV & i@, ANAAFRBATHE LI TBD LAY
oo, VARDER TIZ, morphine 23% 5 L 2201 &3] 5% % 4°
BRL, 3 o% 30U —EHTHIRALLLBEODR L - /- 03
nmol/mouse P XL AWz, 4 b, FREAL A7 AnKREL 25 g
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Fig. 3 Effects of distraction and naloxone on the facial scratching
induced by morphine (0.3 nmol/animal) injected into the cisterna
magna of the mouse. 4: The mouse behavior was videotaped in the
presence of the experimenter (distraction, » = 11) or his absence
(control, » = 9). Main effect of distraction, Fy o = 19.52, p <
0.001; distraction x time interaction, 37 = 3.10, p < 0.05 (RM-
ANOVA). B: The mice were given an s.c. injection of saline (n =
11) or naloxone (1 mgkg; » = 10) 15 min before morphine
injection. Main effect of naloxone, F1 15 = 8.99; p < 0.01; naloxone
X time Interaction, Fy 7 = 3.68, p < 0.01. Values represent means
and SEM.
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Fig. 4 Scratching of the injected site following an intradermal
injection of morphine and serotonin into the rostral back of the
mouse. Values are the means and SEM of § animals. *p < 0.05 vs.
saline (Dunnett’s test).
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Fig. 1. Effects of repeated administrations of DAMGO on the development

of methamphetamine (MAP)-induced behavioral sensitization in mice. MAP

{(s.c.) and DAMGO (i.c.v.) were administered 25 and 10 min before the start

of behavioral measurements, respectively. Values represent the mean = S.E.
r 8 - 16 mice. *P<0.05 vs. values on the 1st administration (Student's t-test),
P<0.03, vs. MAP 2.0 mg kg alone (Newman-Keuls test).
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