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Characteristies of Opioid k-Receptors in Rat and Guinea pig Cortex
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In this study, we tested the influences of several « opioid ligands on the [*H]diprenorphine
binding in rat and guinea pig cortex membrane preparations. Using paradigm to block # and &
opioid receptors with DAMGO(1uM) and DPDPE(1xM), [*H] diprenorphine labeled & sites.
Competition analysis in both rat and guinea pig cortex has shown a single population of [*H]
diprenorphine binding site with different Kd values, respectively. There is a significant difference
m Ki values of (—) WIN44441 and (+)WIN44441 in both rat and guinea pig cortex.
Bremazocine, (— )ethylketocyclazocine, ( — )cyclazocine, nor-binaltorphimine effectively inhibited
the [*H ]diprenorphine binding with different Ki values in rat and guinea pig cortex. U-69,593, U-
50,488H and dynorphine-A(1-8) did not inhibit the [*H] diprenorphine binding in rat but in guin-
ea pig cortex. Nor-binaltorphimine was a ligand discriminate the #, and #, receptor most effec-
tively. We, also, examined the influence of Na ion and GTPyS, a nonhydrolyzable guanine nucle-
otide analog, on the inhibition of [*H]diprenorphine binding by diprenorphine, (—)ethyl-
ketocyclazocine, U-69,593 and bremazocine. By the replacement of NaCl with N-methy-D-gluca-
mine or addition of GTPyS, Ki values of diprenorpnine were not changed and that of
ethylketocyclazocine were changed significantly in both rat and guinea pig cortex. The Ki value
of bremazocine was decreased by removal of Na ion, and increased by GTPyS, however, was not
changed by any one of either.

These results suggest that there are 2 kinds of subtypes of « opioid receptor, x; and #,, showing
different Ki values for various « opioid ligands, also, bremazocine possess the antagonistic prop-
erty at k, site which is dominant subtype of « receptor in rat cortex.

Key Words: Opioid Kappa receptor subtypes, Receptor binding, Guanine nucleotides, Na ion

ol d7e 93HE EAFAT ArulAdd g% Zael. #AME 93107000131

— 153 —



A 2

Opioid &A7} g, 6 283 9] 3714 FH
P SATS & g4 Aok HZ &4 B
A 71 HHez f2g g9 F4A7 B
Hi Jo. &, p-5EA7t w3 w(Pasternak,
1988)2, ¢-F&A7 &%
1984)2 Z}7zt EE3 Fy=z A & g0l
AL dod g-FgA tAMNE Zukin®
(1988)2 [*H]Jethylketocyclazocine([*H]EKC) 2}
T8 de] guinea pig HAE stHo] gL
T TR AEFSrE 283 WA Hols £F
T 5, 2 IEE Y dEE 2e A I
shel e wout nU= b AFE-s EA
stn], nXHEE e AFEYE  arylace-
tamides¢l U-69,593(U69)3} U-50, 488H(U50)q]
W& [PHIEKCe] Ao] nZsiA dAge &%
sto] U69ell W A& k-, 23 Us9dl| ¥hHe
A e AL r-TEAE2 AF3H Y. Autoradio-
graphyoll oJ3] & k-54-] subtypese] ¥
© AEFEY FTHY S F9dEE dAZ Ao
£ Holi & ¥ guinea pigHole FZ k-F
EA7E, WA Hels FE k-FEA7E $AS)
Al EAgo]l BaE ot Zuking, 1988). ¥
QA k-TEAe] EA= Ue%olsle Agzql
agonist$} nor-binaltorphimine(nor-BNI)o)gl= A
g #Ql antagonist7} 9loem® 1 EA7l FHY
A AAEHI o, g-FEAd tEale Al
YA FEo] HHAA ¥ Ut

FEA vhgE AT o ARG AR e
o] §3te] FEA e FEo] thd N3 A(Kd
= K¢t #44 (Bmax)& &L Mg B
HA&olw AFAAA Wyoltt. 1|, agonist)
F&4 ZAFL guanine nucleotides®E=  sodium
iono] 2} agoniste] AFEL A H FL£4
Aol JAIH U, antagoniste] F&A Ao o
3] A]= guanine nucleotidesq sodium 'ionol FsF
Fe> d8 €A U (Childerss}

8:(Rothaman%-,

L

& 74

Snyder, 1980; Childers, 1988). w}&}x] °FE-4&
A Aol 9ol antagonistE AHg-Fe] whEZ s}
U ol24d 277 sz vk 2dd, AF7A
k-F8A  subtypesd] e A@e  EKC,
dynorphine, etorphine%- o] =& w3 ago-
nistg F9YLE A3t ALEEHH v, 2
Axe] iAol ol -8 A7 e Aolth
FZ Kim#} Cox(1991)= DAMGO(1xM)3}
DPDPE(1uM)& Al8-3te] opioid uot &A1&
B3 WA 9} guinea pige] the A MET X
Eol|A opioid g, 6, LB xFEAl AL Hl=
3+ ¥3}8& zE nonselective opioid antagonist
Q1 diprenorphine(DIP) 2] Eo] ZAZH 7l &4
e Hustgr.

I, oete] #E&AEF AU E opioid F
Ao doJM= oEH L&A A olF9 4l
ZAGo] Goproteing T3t AxzuUz AEgo)
W& A}, Opioid p-&A 9} §-F&Ad 2olA
= F3%] Gi =& Go proteing E£3}l49 adenylate
cyclaseZ A8}, guanine nucleti-des’} ago-
nist?] FEAZAF L JAZE A2 RiF
2 21} (Childers, 1988), k-&Ad A= A
€ XEJ wel 1 9ol dAHA & Ut
(Attali%, 1989; Polastron%, 1990). %3k, gua-
nine nucleotides®] Y& & L= oz H1HE p-
T&A e} §-F L&A oAM= Naion® &4 o
Bo m}eta] guanine nucleotidese] d3Fo] A=t}
& (Frances%-, 1985)% o] &A1 50| AR &
E4& 23 J&E AlAkekE Aol

w2 AT Ae WA} guinea pig th
d AELGFEAAM p-agn §-5LAE B4
st Ad3l [FHIDIPe) Zdtol tid AF k-84
A@At(ligand) o] dFE HEIG oY, r-18| 1
K-T&Ad  glolA [PHIDIP9e] ZAAo] ik
GTPySst Na iond] 9%& #astel o 845

o] AAY Asdg] #d FRE A1 Y

.
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Higd
A=

Mz A
48 FEEc WA (FFE 150~250 g,
Sprague-Dawley) ¢} %4l guinea pig(H % 250~
350 g, Hartley) & A}8-35}%i ).
W9l guinea pigE ©@FFL I HE F
o] g& oA uE YzFAZ] petri dishell 923}
o, 9Ag Aehpel 109 $e WA W3
Krebs-HEPES ¢t 298 (25 mM HEPES, 118 mM
NaCl, 4.8 mM KCl, 1.2 mM MgCl, 2.5 mM CaCl,,
pH. 7. 4)e 21 Teflon glassE#71& Al-8-3}d
7087 &xoA R, Ttk o #F
AL 4°C, 27,000xgol A 1587 943t IAE
& Ao}, o]F 208 &F9 FY HF Aol M5
o geYlx 6087 wikste] 84 Al
TFe Z 5 de UdY EAE0] FYUHES
S, o] dAgde 9o} FAST A A e
33 wrEsto] AFsTh HF AT Lol A
AEL dgor J43% 45As

o]
=4

J

gl

(RN e

—E
FEE

£-3}%th. Na* ion9] WA 7]l A A
Z2®" Nat lonsend 543 A 9%
%3] 9= N-methyl-D-glucamine(NMDG) 2 =
A&tk o] AR BREAH AXTREEe] 548
AEHE syl s hdd 134, & 43
A AR AMEE DIPY KdAE £33ty
et ch

WA = guinea pigd] W HF AT HE
& AedA g83 %, Teflon glass¥4 718 53]
EFJAA 4o Fh Opioid p-18laL §-7
SAE By 8 ke Aot BE €%
Mol z+ 1xMe} DAMGO¢} DPDPEZ 789t
7} tube® & £%2 05mloz sged, FE
3 5 AFEHS MHESHIEE s o
S ARG A Fdo] AW FE 504, EFH
100 g, MESFEE 250 £(300~500 g protein/
tube) & Z}7t Fostgor. EFZAdeF(total bind-
ing)®} B 5o

Z 2 o2 2 oge r

A3} (non-specific binding)& &

e ANEBE 42 AYFEYL] 43 50
g, == 10 M naloxone£9 50 Y& 2oty
agla GTPySe] &g Hests dFdMe ¢
2] 100 A @2 50 plo} 50 E& 100
M GTPyS 50 & %Fdsigch & dgdrxe 5
&4 AL B A 2AsA BESFAL
# w3 Krebs:HEPES@5 8 & AM&-3te] 37°Cq
A #agch o] ARARES 37CHE Fxo &
A 1087 A wgs F, 10049 [PHIDIPE
Eofsba 2087k wjekstey, 8A F-HdAM HEH
g k2ol HE et HEE Ak WME F,
4mle] dZd g=dg 713k, Cell Harvester
(Inotech)& A}&-3te] Whatman GF/B o#A&
23 3% gz w3e FEAZHT q3AE
oA dmle] gEHo g 23] o FAE o, lig
274 2931, 0.5mle

3mle] counting cocktail

uid scintillation vialel
ethylalcohol2 HA%,
(Aqualuma plus, Lumac)& 7}&tx & E£50° o
AstA 3ted, Packard TriCarb liquid scintillation
counter & WAz A HT.

gro wid e Lowry$(1951)¢ W
o2 adn.

[*H]Diprenorphine®] <& ZA¥d g Z
AR B2 4e LIGAND Z 213 (Mun-
_son® Rodbard, 1980)& o]&3te] AT
o] &13& nonlinear leat-squares curve fit-

ting algorithm& o|§& Zo2 b F& 1 o]

o AFENE BA 43T F Ae Aol
the w4 e uamstel e BrA AAE

721 Qdup. 2EHWS52 Eo) A (specific binl-
ding) ™4l %7 (total binding)& AH&3H7]
w o So|Agere Tyl st H-SolAF
2k (non-specific bindings)& Ao 2M op7ld &
g oxE T F god, F4A AF=AY
Fiu} FoRo A7} 47 th2A FHo| F
ojAuZ FAe FuoN F2 UEte FHX
o] Wolo] ojg FAo AIFE it T F UL
m, 49 fittnesso] 234

7 ZAo] T olatel 71eE JHE W A

e

& 28T %



Fodste F8A9 £7 EAAR agm Zhz A
33 2R 5 & F AEE 3= Holn.

AL ofE2 t23 2t} [*H]diprenor-phine
(Amersham, Arlington Heights, IL), (- )ethyl-
ketocyclazocine, WIN44441-3,
Win44441-2=  Sterling Winthrop(Rensselaer,
NY)dl A, haloperidol, U-50488H, (5a, 7a, 8b)-
{—)-N-Met-N-(7-[ 1-pyrolidinyl ]-1-oxaspiron[ 4,5 -
Dec-8-Y1)benzenacetamide(U-69, 593)¢} GTPyS
£ Sigma(St Louis, MO)9)| 4], morphine sulfate
+ Parke Davis Co. 94}, nor-binaltorphimine}
DTG+ Research Biochemical International Co.¢j]
A, 831 dynorphineA, DADLE,

(—)eyclazocine,

a-neo-

endorphin, B-endorphing Peninsula Lab. oA + '

3to] ALg-3HiTh

2 =

1) Wi} guinea pigtls] mF MEB X
2ollAl CHIDIPAEES 2o ojRl

2 Agolx DAMGO(1 pM) = DPDPE(1 M)
E A8t opicid p9} §5EAE B @A)
guinea pig®] i3 A AE9 FEA opioid
i 8, 2|3 kLA A vl YL 3
& nonselective opioid antagonist$l DIP+ [*H]
diprenorphine®] #4-3 A& Z} FEAA )
3Eh. WAA DIP¢] Kdx&= 9.4+0.4nM,
Bamx&  372+30 fmol/mg proteino] oo,
guinea pigelAE Kdx7} 1.0+£0.2nM, Bmax7}
275+15 fmol/mg protein®. 24, % FE|A 2]
ZRZA7L o AolE HYon(p<0.05, Fig. 1
and Table 1), 2t ZENA [*HIDIPZAg ] w3k
DIPY] F&AZY JA FH9 EHdA Zz 3
FRY AYFAE 2= Ao= YT (Fg 1
and Table 1). Z} EEol of ZAFHEHA
WIN444412] (—)isomer(WIN-3)7} (+ )isomer
(WIN-2)9]] nlsle] @A3] @& KixlE Vel
=2 o] BHUt FE&Ae] & 54 stereospe-
cificityE 714& 913t} (Table 1).

£ HYPA opioid u¢} STEAE BH3H L,
o-54A) 2] antagonist?] haloperidol® ¥ agonist
! DTGT9 <3 [*HIDIPe] Z¥o] H3 I
w2 gk o 2 (Table 1) & A3 2738} oA
[*HIDIP7} 283t ¥ 9+ opioid x-58R 2 A
o2 FZHJM v, o] 2F B9t F FY 4
HF BN k-58A 9 subtypes?l T 1 FEA
7hed o= FE&Ad AFsteA EU19Ed
opioid 1 EE r-FEAC YL 2= Foz
&7 #|F opioidse] [*HIDIP A% et &z}
& AEAT.

Table 1. Ki(nM) for displacement of [*HIDIP(0.5
nM) in the presence of DAMGO(1 ¢M)
and DPDPE(1 #M) in rat and guinea pig
cortical membranes

Ki(nM)
Displacer
Guinea pig Rat
Diprenorphine 1.0+£0.2 9.4+0.4
WIN44441-3 0.3+0.01 2.0+0.1
((—)isomer) ;
WiN44441-2 170+ 32 54076
((+)isomer)
(—)EKC 18.9+1.4 75.8 +£6.8
Bremazocine 1.7+0.1 5.2+0.4
(—)Cyclazocine 3.4+04 16+£3.0
nor-BNI 3.9+0.2 340432
Morphine 770 +89 38053
Dynorphin-A 28+3 2400+300
DADLE >10,000 29004510
a-neo-Endorphin >10,000 47004930
B-Endorphin >10,000 3060580
U-50488H 13+1 >10,000
U-69593 28+1 >10,000
Haloperidol >10,000 >10,000
DTG >10,000 >10,000

Ki values were derived by the computer program
LIGAND. Each value represents the mean of three in-
dependent experiments with SEM. ‘All experiments
were carried out using modified Krebs HEPES(con-
taining 125 mM of Na*).
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125 Oploid #rT&A7F FASHA B2xEH e A

oz HuE WA YHud MEe R4 PH]

o —O— cumEa PG .
E 100- —O— rar DIPZ A 7t A= WIN44441-3(WIN-3),
g bremazocine(BRM), DIP, (—)cyclazocine, (—)
% 75 EKC, nor-BNI, morphine, WIN-2¢|%13., Dyn-A,
T DADLE, @-neo-endorphin 12|31 B-endorphin$-2}
o HAeel=E e 1 KiX7h 1 Mooz of $4
s Ao W AsHHel 7 wee e
& U699} U502 k1 opioid&Ao w2 88
® Zre v, p5gAo) gelde Astgo) A gl
v Ao H1ud ERA, ropioidrEA o &
%.01 0.1 1 10 100 1000 10000 Foll 718 FresAl Abg s glelnh & d¥d

A U69¢F US0-& WA= 1 peMATY FEd
A= [PHIDIPY] &A1 23e Ao =] =

Fig. 1. Differences in binding affinity at non-g, non-8 -1 [H] -4 T%x-]] 2 ‘i 371 ol & ?]- o] i\
site(s) for [*H]DIP, a non-selective opioid an- &3 o, guinea pigoi A& PPHIDIPZ#E &
tagonist, were seen in the presence of excess HAo g AgAsgrt o= B AFHA AT

gmognt of DAMGO and DPDPE as a block» [*HIDIP7} opioid p8} 8%4#e 2aa sl
ing ligands for ¢ and & opioid receptors in rat . . ~ I
and guinea pig cortical membranes. Modified guinea pige] i WA AT EEAAM A7

Krebs-HEPES buffer was used in these exper- opiold k; ¥ 0FEAEZ 1 AFdF92 sl Y&
iments. & YebAti(Table 1, Fig. 2).
TH guinea pig WHIE A FEAME

DIP [nM]

125 125

RAT GUINEA PIG

100
g 754

504

% SPECIFIC PH]DIP BINDING

254

T T A
0.01 0.1 1 10 100 1000 10000 001 0.1 1 10 100 1000 10000
LIGAND [nM]

Fig. 2. Comparison of inhibitory potency of DIP, U89, a selective «, agonist, BRM, a #, agonist and a possible
k. antagonist, and EKC, a k, and «, agonist, on the [*H]DIP binding in rat and guinea pig cortical
membranes. ‘
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% SPECIFIC PH]DIP BINDING

1257
GUINEA PIG

T T
0.1 1

DIP  [nM]

Fig. 3. Inhibitory effect of DIP on the [*H]DIP binding was not influenced by Na ion and guanine nucleotide in

rat and guinea pig cortical membrane.

[HIDIPAEGA d7te] ¢ WA FEA
o Hl=dlg o), &9 Kixe Wi REAR
o A3 gy, 19WH morphined A$- 1
Kix|7} & otEd g HAgEdA 2 KiX
7F 98 gokon, = HEAM Kixe /3 &
zto]g& B9l FEE nor-BNIZA @A FEA
1008 o)} T HE 3 £-FEAE TEF
A F&EA ALgE F UEE AlAMETH(Table
1, Fig. 2).

2) Y A2} guinea pig = @3 MERF =
20 DIP, (—)EKC, bremazocine®}
U69=] [*HIDIP Zgieimls=ztol] st
sodium ion® GTPySe| AY

(1) DIPS [HIDIPZY x&afol chst
Na*# GTPySe ¥#: #9Adx [CHIDIPEE
AA A gA ufkedy] 125mM NaCle NMDG
2 A A F= iFdH Z 50 T+ 100
M} GTPyS EAA1e] Kixle dizfd 3jolrt
%19l th(Fig. 3, Table 2).

Guinea pigtl =3 FEdA DIPY Kixs
vl ¥} NaCle) B & YA 2z 50 B

100 pM¢] GTPyS ZA0) o8 WE=A It
(Fig. 3¢9} Table 3).

(2) 8 A2} Guinea pigthsl mE AM|x8l E&
ol (—)EKCe PHIDIPZEE AMiSxjofl cist
Na*z} GTPySe| ¥%: wiAdA (—)EKCS
Kix: wjokeiu] 125 mM NaClg NMDGE th3]
g AddA AR Z2EJTh =T AFAU
GTPyS 50 Mol ojsiMe FFEA FJorh,
100 Mol 98 = (—)EKCY Kie wxd
H&le 89§ ZE71s B Yt (Fig. 4, Table 2).

Guinea pig ¥ 32 FE4A (—-)EKCH
CHIDIP ZgAddel slojxle] Kixle WiFy
W 125mM NaClg& NMDG=Z djx3 AeleA
A3 ZaHA fFddH 2 50 == 100 M
9] GTPySd 9sjxi= (—)EKCY Kiz &=
o Hlald Ztzt {3 FviE BRAH(Fig 4,
Table 3).

3) U692 ["HIDIP Z# xS atoll cHet Na*
I} GTPySe 9%: Opioid «, FE£A7 F2 &
¥y 9t Aoz Bud WA e HF FE
oA opicid ki FE&Ad AdHA AsHe e
Aoz ¢eA UsY: [*HIDIP A 93 v
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% SPECIFIC PH]DIP BINDING

GUINEA PIG

100

751

50

—O— conTROL
—D— - Na*
25+ 254
—— . somoTes
—fx— ,100 .M GTPYS
0 T T Y T =t 0 T T T T gy ¥
0.01 0.1 1 10 100 1000 10000 0.0t 0.1 1 10 100 1000 10000
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Fig. 4. Influences of Na ion and guanine nucleotide on the inhibitory potency of EKC on the [*H]DIP binding

in rat and guinea pig cortical membranes.

Table 2. The effects of GTPyS snf Na*on the Ki values of x-opioids at the binding site for [*H]diprenorphine
in the presence of DAMGO(1 M) and DPDPE(1 M) in rat cortex membranes

Ki(nM)
Ligands
Control —Na* +GTPyS(50 uM) +GTPyS (100 pM)
Diprenorphine 9.5+0.8 8.2+0.7 9.7+1.0 9.8+1.1
(—)EKC 75.8+6.8 40.2+3.5a 83.6 £8.7 519.0+46.7a
Bremazocine 5.2+0.4 5.7+0.5 6.1+0.7 5.8+0.6
U-69, 593 >10,000 ND ND ND

Ki values were derived by the computer program LIGAND. Each value represents the mean of two or three
independent expreriments with SEM. Modified Krebs-Henseleit buffer containing 125 mM NaCl was used with
GTPyS(50 or 100 mM). For experiments in which the binding assays were conducted in sodium-free buffer,
NaCl was replaced with isoosmolar N-Methyl-D-Glucamine. In each case, the data were better fit by a single-site
model than by more complex model. a: Significantly different from the control value(p<0.05). ND: Not deter-

mined.

XA Zetgch WA A 125mM NaCle NMDG
2 X JHores gz blEA B2y &
A=9 CHIDIPARAAIE BPov #F o]
= g9 tH(Fig. 5, Table 2).

Guinea pig Wiy Id FEJME WHAe EE
M9l el U9 [CHIDIPAES a#moz
A (Ki=315+23nM)sgod, NaCle
NMDG=Z tix& AejolA U9el [*HIDIPAS

AAAH ojMe Kixe 120+1.5nMo=
Zaso] Bsgoe] SRS BY, WFHH Z
50 T 100 pMe] GTPySEAA Kixle d=d
o wstd ztd AT FHE dozt(Fig. 5,
Table 3).

(4) WiA2 Guinea pigtis] A MEL BE
ol Bremazocine® [*HIDIPZg &2}
o] i3t Na*m GTPyS2 HE: WA wjg
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125 125

GUINEA PIG

50+ 504
=~O— conTaoL

_O"'.N.o
257 —O— . 50w aes
“fx— + 100 M GTPyS

% SPECIFIC PH]DIP BINDING

25+

0 T 1 T T T o T T T T L] 1
0.01 0.1 1 10 100 1000 10000 0.01 0.1 1 10 100 1000 10000
Ués [nM]

Fig. 5. Influences of Na ion and guanine nuclectide on the inhibitory potency of U69 on the [PH]DIP binding in
rat and guinea pig cortical membranes.

RAT GUINEA PIG
100 100

751 754

50 504

—O— controL
—'0— - Na*
{3 .+ 50 uM GTPYS

—x— + 100 uM GTPSS

° - ¥ L) L] o T
0.01 0.1 1 10 100 1000 10000 ©0.01 0.1 1 10 100 1000 10000

% SPECIFIC PH]DIP BINDING

254 25

BRM [nM]

Fig. 6. Influences of Na ion and guanine nucleotide on the inhibitory potency of BRM on the [SH]DIP binding
in rat and guinea pig cortical membranes.

Ay 125 mM NaClg NMDGE= wi X3 AMg|olA Guinea pig W =& FEIA =gy
bremazocine®] [*HIDIPZZAA L@ AoIAel  125mM NaCle NMDGE i3  AreEdA
Kixls #go] gizler, gl Z+ 50 == bremazocined Kixe thzo] uvlate §2)3F
100 pMe] GTPyS EAA Kix] HA| 273 2 748 BYn, wgdd] 2z 50 == 100 uMe]
o]7} g1t} (Fig. 6, Table 2). GTPyS &AQA dZzZd d|8ld $93 &8
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Table 3. The effects of GTPyS and Na*on the Ki values of «- opioids at the binding site for [ *H]diprenorphine
in the presence of DAMGO(1 gM) and DPDPE(1 M) in guinea pig cortex membranes

) Ki(nM)
Ligands
Control —Na* +GTPS(50 uM) +GTPyS(100 M)
Diprenorphine 3.1+£0.2 2.84+0.2 2.8+0.2 2.7£0.3
(—)EKC 189+1.4 4.8+0.5a 67.1+5.8a 845.0+56.9a
Bremazocine 1.7+0.1 0.6 +0.1a 5.2+0.3a 39.8+4.0a
U—69, 593 315+2.6 12.0+1.5a 290.2+25.3a 1023 +£86.7a

Legends are the same as in the Table 2.

Bel WA RN Fol#e BT (Fig. 6,
Table 2).

il ot

2 A¥ANA opioid o} FEAE BT WA
9} guinea pige] dl¥ A M¥u FEA [*H]
DIP9] AR 97 A= g 2% EXE By
EFFY FFAAFANE 4 8 182 £ 37}
A F8 Yo opioidsEAT EATE F U
A AUk 28y HZ 44 B4 71He ¥
M2 Zg B MEe A2 Feo F44
7b BAER e v A7 w3 w(Paster-
nak, 1988)2, §-5LA7} §,(Rothman%g, 1984)
2 77 259 39t 2A4%0 nusgn 9o
W, g-T8Ad AL Attalis(1989)¢] guin-
ea piget WAQ] HFo A g-agoniste] YEU
EKCe 44 ZA%o] p/6-F&Ad i3k mixed
agonistd]l DADLES] ofs z}2} tha2A JgFeg
& ##3so DADLEY] A AL «, 28
DADLEY] 93] J3EA] s AL rn-FEAR
EFstdth. 22iuh, WAl guinea pige 2 5ro)
opioid p-, 23 §-F&A 7} EAT0] w1
(Gouarderes%-, 1983), guinea pig W k-8
A7} o EE §liganddl doe B2u
(Tiberi®} Magnan, 1989)% g/dligandd] t)&t
UAAEE ANFERE o5 FHo AZ4e g8 s

ZHA st Aotk 2™, p- EE S-FEA

kikagd

ek nxe] el & (DAMGO, DPDPE) &
o] Ak wal olE FEEL whgHo xFs
o pu- 283 S-FEAE BT Al FAl
Az e 84 2% AL Holna ) 8
A 2] subtypese] &Rl g M2 FA =
t}(Traynore} Rance, 1985; Zarrg, 1986). oz}
A k-5 EAH A AAAA AE FEA 9] BHE
157 Aoz AAHAL, o] ZAs|A
Zukin®(1988)2 [*H]EKCe] S&AAF o] gui-
nea pigHoA= HFe] L (Kd=0.66 nM,
Bmax=80fmol/mg of protein)dt ZF2o| A
7h, 2x 9A Hole $5F &, 1 A3Ee
Y dEE e A(Kd=1nM, Bmax=16
fmol/mg protein)3 3zl gor} 1AL (Kd
=13 nM, Bmax=111 fmol/mg protein) ¢l F7}3
AFHEL EAs, nAFE e 2= ZAHFS
= arylacetamides¢l U693 U-50,488Ho thah
[BHIEKCe ZAdo] WAl AAES #E3td
U69el w13+ak A& k-, 28l U9 -3 &
= AL k-F&AE AAFY). Diprenorphine
& opioid F:&Ae] M7IA FH types &, g 0
a3 k-FEA Y dEe A Hzd IsEe
7+ nonselective opioid antagonist2A] £ Ag
AN pst S-5EAE 4 FESF £F(KdA 9
1000v) o2 5 $2AE B YA DIP
o] AgRYE oploid ¢-FEAA Aoz oz
th ole £ AFo) A opioid o-5&H 2] antago-
nist¢! haloperidol =+ agonist¢! DTG%-¢ 93]
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[CHIDIPe] ZAgo] A& g3k W] Pgtd Al 2
9% SeRdt. 2em 4 EEe o AR
o] WiNd44419] (—)isomer(WIN-3)7} (+)
isomer(WIN-2)o)) wisle] €43 ¥ KixE U
BRI o] B-97t 849 3 A9 stereo-
specificity & 7}H& ov|@tt. 134 Z+ FE
Al DIP9] Kdx7t Mz gdge& 5 ¥29 [*H]
DIP2] AZF917} oldE& AlAlslE Rojtt. o
A A FEAA [CHIDIPFEA23] s
opioid 113} K- 8A] 747 X3 g & zhe (—)
EKC9 Kix”7} guinea pigB B R £ 2|57
weron, §$-7] WA (—)EKCE «, opioid
FEAe =& A3 Ee 2= v, LFEEAd o
qAs 3ol A gle Aoz Hi(Zuking,
1988)" U69¢] [FHIDIPAHE ] 93F& F= £3}
o}, guinea pig FEINAE= FFFHog oA
T F JdUeS B 4F =43 A [F*HIDIPAE
BA7F WA FEAME g-9EA, guinea pigH
BoME h-FEALE AAEE Aol ol
autoradiography]| A guinea pigHdles & k-
FE&AZL B Hee F2 k-FEATE $A)
A EAsthE B (Zuking, 1988)9} Ux) 5]
£ Ao|t}. I, agoniste] 545 AL gua-
nine nucleotides E=+ sodium ion®] ¢&& G-
o, antagonist®] F&% ZA§ M gua-
nine nucleotides”} ¥3& F 2| Lo dg o
A Aq}(Childers2} Snyder, 1980; Childers,
1988). watA FE-5&A Ao 2o antago-
nist& ARggo] nigHsitie ol&d AN H
I 9wk 2", AF7A k-58A subtypesel]
T3 482 EKC, dynorphine, etorphines o] <=
LA o] g agonistE FHLAZ HAsA ALE
SR ul, Ad¥ZAAY sH gl e &%
7F = Aolth. & A9 AdE kA A
38L& z32 9lom, guanine nucleotided] <J3]
FEAGYe] JFHA g HAezm HI
(Polastron, 1990)% opioid antagonist$l [*H]
DIP9] ZAge] Ae&el wdAME p-T8x §
-FEAE BT AHlA W9} guinea pige)

ol MELFENA g-F&A subtypesE -
B ¢ dLE HHFE o)tk 13 nor-BNI
9} dynorphin-AE Kixl7} @A A 100%8]
ol Eon 22X I r-FEAE FEF U
Fr&3HA AHEE F USE AR

2 A7 A EHW sodium ion®] AAE
A FEJA A DIPe BRMe Kixl& Wi A7]A
Xeta o, (—)EKCe [PHIDIPS &4 A%
AAEL ZsAZ L, guinea pig FEEAAME
EKC, BRM == U699 [*HIDIPe] 484 A
AR & 47 FoA3tA A3 F

ol2] monovalent cationE-¢] opioid44A) A%
o AL = 4 9o}, I1F opiocid-binding site
9] sodium iond] W3] Rt} HZEE SimonF
(1973)°] 93] A& Bu=Hx, o]gld sodium
ion®] &3 F2 opioid agoniste] F&A ] o
g A3 o etk Y rH(SimonF,
1975). ojofl )3t lo. 2 Blume(1978)L ago-
nist¢] dissociation ratee] r}&olzt dgort th
£ HIiE(simantovy, 1976; Puttfarcken%,
1986)2 A17BA E=ell 4] opioid5&A e F71 7
AFo] zIyAGITE. T3H, opicidFEA 9
oA, FE&AZAY 9olA mono- E diva-
lent cationE} guanine nucleotides®] 43 2H4-&
olelg sjolg AP Aol ol FUch
Bo} HZeo] HuEL 7 opioid receptore] %
oAl sodium iono] F&AAgFN hE FFL 7]
%=3t99 v}, puttfarcken S5(1986)-& opioid <
A F O-FEANE R 76315cH ENA sodi-
um lon9 [*Hletorphine®] & 2% g &
#g #FEAsPE ol HuoA sodium iond-
opioid y- & ¢} -F&A | 3 agonistA{HE
AAst} 4 & J|doer o]FojAE B}
At &, opioid 8-F-&Al A= agonist2
Fstg e vizHR] o) 849 7 7aE
of zejEch & vHd, opioid x-F&Ao AN &=
F&A 9 Folle YL HAA oy, ago
niste] e FaAA zPgdog sk
Opioid 8-FgA ] thdt sodium ione FE3=
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guinea pighy A ¥ut FRAOME §AMg Aot
Ba=o Jdd(Werlling%, 1986). 39 opioid «-
F&Ad g sodium ion® F3E= UE 84
gJMET} EZe Fge& EAvh. Mack%(1985)
& WA HoA 100mM sodium ione] oja]A
[BHIEKCS &4 A< KdX& oF 254 Z
7WNF1AL, FAle]l Bmax9Al oF 158 Z7tE&
Rustgt}. 39, Francess(1985)& guinea pig
43 AET FEAA sodium iono] [PH]DIP]
FE&A A g EKCY AR A EKCe
Kixl o] f9o8 Z718 doile Rusyy. &
A WA iy HF AELFEEAA sodium
ione 2 EKCe| Kixg @A F71ge 94 o
Holl = k-FEA o] FE typedl k-5EH ol A
sodium iono] 4~£A 9] agoniste] whdl N3}HL
AstAI RIS AlARBEE Aot 1A e
opioid 4& A ¢l DIP¢} BRMe] Kixly} HEHZR
BUFE o] F&AA BRMo| DIPs} Zo] 2
A2 A2E ¢ UA&E AAH, guinea pigth
¥ ¥d FEA sodium ione] BRMe] & w}o
gt g3ko] opioid 458 A agonistz &3
EKC T+ U699} #Ae A4S B9de BRM
o] F&A A agonist® FHEF & 9eL AA}
gtk 3 WAl sodium ione] U69 ¢ A¥
o] JAHA3, EKCAL9] th3t sodium iong]
ol guinea pigEEA HL FAAY HL
opiold k1-F& A7} k,FE AR} sodium ionol] &
& TS RIZEA deFEeS AlAbETh

E Add 4 GTPySE guinea pigo|A] EKC,
BRM18]x U69¢] Kix& o8t A4,
ol¢l= ge WA= BRMe ZAFEAL ¥HE
A71A otstR o, EKCel Kixe) dA3% %
7He doZTth

opioid p-18]3L §-F&Adl ojA GTPe 1
FAHA7F 2+ 4844 9] agonist binding®] %3818 1}
AdsE 9ATLS 2 4elxd Aok (Childersgt
Snyder, 1980). £ dgdlA W9} guinea pigol
Al opioid #-agonistl U699l Sg-x|Agte] 23}
g AAANALE GTPY 9d3Fo] opioid p-9F 8-

3y

FEAAMLE AR EE RAdEd. agu
guinea pigel| 4] EKC2} U699] AEE A3 Na ion
7 GTPySol| 9jgt 3ol Mz fFAIE H& o
F B Hg LAV LT ALE AAKEH
Zukin=(1988) 2] guinea pige] thyols F=2
- gA7E FASA BEEH Jukes Biet YgF
gteh. 1@, @9l guinea pigollA EKCe| Ki
29l Z7 Axrt AW Aolg Holn Y
opioid k13 k,-F&A 7} BF GTPo| oj3f g
o g-5&A o] GTPo] gt sensitivity7} -
F&A ) vEte UL w2 g v 28,
Na iond} GTPyS &AA] WA= EKCe 2
FEA HE AAM AV F8E BHolA EUL
1}, guinea pigdlAE EKCe} U699 AdE & &
A7 diA A7HRE-E BTt ol GTPYS
9 F44 AFEE A T F Uddn
Frances%(1985)¢] ®.3e} o}2a Aztstd
opioid ki-F&A 9 AlA Na ione] &4 2
EAd s ade vAAEA AeE, agx
GTPySe) F3e AAHY Aoz F5HA. 14
I K, 845 K-F&A9 2 GTPySe
&S A Wi A FeE AARIY o7 A
ol ol ¥ FEA M2 & FEAdE o
Al gAAAFE Aotk olHT FEA 54
o= 7E5A HWAME 1 FAE S F AU
=ul, WMo FHgoA EKC 93] adenylate
cyclase?] JAE Hud Attalis(1989)¢ =B
9} guinea pighH oA o|L FIE £ & g3
H 13k Polastron®-(1990)¢] Hils F F
A= &7 M2 g Y Vs
A& AALgh 3 opioid xiF-E-A o o
agonist2 28318 g, FgAof g 3}
Zt= Aoz ®HiH BRM th3dt guanine nu-
cleotide analogues®) @3&Fo] WAl = wd FE
M #FHA UL, guinea pig EEANAE
opioid ;584 agonist¢l EKC T U699} Hls=
3 o w ¥MIEE AT UA gixHFd dHd
A [*H]norepinephrinef-gld] lej4 BRMo]
EKCe ##& 943 Kim#} Cox(1993)2] B3

)
)

B2 e

2

o <4 M riz g
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9} 1 AHE Zoldt= Ao, BRMo| kF&A
A= agonist®, r,FEA|A= antagonistZH
288 5 &g AAEkE AeEE FAE AA
¢ Aolty. wEts BRME dA7A 2 AF
Zgo] EHA @ nTEA 7T #&%
ETE AMEE e AoE AlREN.

Z =

Opioid &A= w4 & 283 k9] A7A F2
T Fert e Aoz 4A glow, £84 T
A71gel s AdgEl okze gz 2t
opioid &9} subtypeso] EAE AAlshs B
& 4%F A7 AN opioidF§A e multi-
plicity/)'de] ZolALd vl kFEA ol YoM E
I subtypes, ©1 @ 1,9 EA49) AT & A7
AN Yok, 2-1d g ek degEql
agonist =+ antagonist’} 3 AR ¢z Qi)
wetA & A A oploid 17 &AW
g A"A] AgAE 2L, 4 F4A9
ligandsd &5 @8 A 1 34

Opioid p$} 048A& 4 +&A 9 Hdg4 =&
k&9 DAMGOS DPDPE=R E 43 Ag oA
[*H]diprenorphine& Ao} 71" o] tixs]3
AMETGFEAA opicide+8-HE FASAT. EA
A 83 ZFAYNA [*H]diprenor-phine2
AS UDsl AN & & BF9 AYE
98 e, 1 KAt 42 Bee og %
AR fgAe Aolge AR
Bremazocine, (— )ethyketacyclacine, (—)cycla-
zocine, 18] X nor-binaltorphimineS-& W Aje} 7]
Yg did3doA [*Hldiprenor-phines] Z¥-&
anFozn AAEgen, 2 94 AxE 7YY
AN e BAsgch U-69,503, US50,488H 1]
il dynorphine A(1-8)¢] [*H]diprenorphined %
& UM gRFoz JAFFo, A
diMe AA Retgieh WA} 7YY FEA
nor-binaltorphimine® dynorphin A(1-8)¢] KiX]
E AEE dE F P AT Aol 2ALh

subtype©]

T3 2 T A diprenorphine, (—)ethyketo-
cyclazocine, brema-zocine L2 1t U-69,593 ¢}
[*H]diprenorphineZ2§-<j 4o 3 Na ionz}
GTPySe| d%& HESAH. + 9 di+ddx
B oA diprenor-phine?] Kix|& ¥F&-4uW Na ion
o] AA £ GTPySe Foo] ofs) LA &
ok, g3 oFEAe] AHAQ (—)ethylketo-
cyclazocine Tx U-69,5939] Kixje #oj3 #HE
& R4th. 29 bremazocined EFHE WA E
B A Na ionA A<} GTPySd| & 3tz &
Fo, 71U" FEAE NaionA A 3f 72
3E GTPYS of 93 A=A

£ AFgA €& FHe WAe YT iy
gdde &7 g3 ko HE GE ¢ opicidF$
A o] subtypeso] £A3}™, bremazocined- ulA]
B9 nreA AgANEZAY EFE 2 9
=& AAKET
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