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EMELZENS, LAL, §& pu AR agonist D
Pe5%, AR 50T E D GABA ZEKY 7 4
4 TANOANE T %5 U TRERLD DA Kt % ek
FTE5OMIMAENTED» 572, ARTIE, MFREIE
MR Z b &7z in vivo UINENTFEERIZ B\
TRENTz, RO s & LT uZEROY T 4
A T OEIRN WG 5578 U 72 DA B O
*9 5 GABA, % 7213 GABA,; Z &K D agonist 12 &
B il & antagonist 12 & 2 MEWT 23 K IE 9505 & B
FTHMEEROERY, EED § £ 7213 pn XEERD
HI¥IZ & D GABA,, GABA, ZHEKRDOVWThOZE
RAND GABA A JIHMK T L T DA K 2 e L 72
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T(Ta—=TNZHBY) VLR EA Y T 2=V a Y
RYFI2&D 1 ~2pul/min THEHRL, 7u—7%
SROMUNEEE (EA 200 pm, K& 1~ 2 mm)
5T U CHFZE B RN O MIa bk % 5k & L CTHREX
L, abBHHIZE E 02 shRMZEWE R 2 OGHPED)
% High-performance liquid chromatography with
electrochemical detection (HPLC-ECD) 7% & T
RSB ETH D, adFHIBERRIEHI R O R T
T5~20Z &ICTE %, UNEERAZTL,
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AL 3 A % A2 B2 DA BRI B VTR
7= RENZ DT L 72,
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GABA Z&81FY 7424 7D ligand DRIRD45H
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baclofen 12 & 5 H . - 722 A 2 DR L,
GABA; 32 & 1k antagonist @ saclofen {2 & D Ak L
7z. &7z, baclofen 2L & Z D saclofen (2 & 5 DA
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T8 I VB REERE S (glutamic acid decarboxy
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K FERER) 7 DA B IS A RIE X W EHE
® baclofen OO G AHIHIL 72 7,
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LD XA 57205 L, GAD FHEHKD
13 7 GABA, % 7213 GABA,; 32 & {K @ antagonist D
ARG DGR G- 13T RO DA & % 1
MEerz, Th6DZ b, LRI ET 5 I
1) 2 DA B FRIEBAL O DA AR Ei2 44 %
M X5 GABA, ¥ X U GABA, R &BK AT L
THRMED GABAIZ X D il Tk D, Z
N6 GABA Z KRS 7 4 4 7~ GABA AJJDIK
MEIBEHIHENC KD DA 2 EdET 5 Z e nEAZ D
s BE1 (1),
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(1) GABA,s-R!—DAt

(2) 5,-Rt DAt =5,-Rt >GABAs-R| —DA*
(3) 5,-Rt—-DAt =05,-Rt >GABA,s-R| —DAt
(4) u-Rt—=DAt = u,-Rt =GABA,s-R|{ —DAt
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RO & & D LA & ORAN Y% 2 BER Ol & wiEAL,
T E ORI Y EZERNOHIEDOIKT, DADH LD
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3. B&ZD S, 5, Y ZEREOREH
FELU-DAKEICHT S
GABA SRFY T 24 7D ligand DRIRD4EFH

T, allylglycine OG5 23555 L 72 DA Jx i
D e % M) U 7= baclofen AL & 1%, 8, % & &
agonist ® DPDPE, §, 52 1A agonist @ deltorphin-
M2k 55, F7213 8, ZEROBIRIFIHEFHEIE L
72 DA OBEMECTh e sm< PHIL 7=, F 72,
Z @ baclofen O I zh H X FERE W) 72 DA B 125
Bk RIT & 5 WK E D saclofen OHFFH 5T 5
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agonist ¢ i ¥ 'H @ endomorphin-1 (EM-1) @ i
ARG\ DREFRFE G- 255 F6 L 22 [6R 07 0 DA i O
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RIEBALD DARH AR T 25 Z LR S T
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M, baclofen D5 TIEH . - =W EE2 2T &
25 7= DIZKE U saclofen OOF G- TIEEL 72, Z
® saclofen ORNFUTILRER) 72 DA B IZ 528 % I
& WK & D baclofen DOFFHE G- T B S h
727 DFD, &, & THEWARKIC K 24D DA
JEHYE GABA, ZBEEROTEHEL TSI, p E
B & B HI26A% D DA i id GABA, Z B KD
S CIEHE U 72, —7F, muscimol O ff FH$#¢ 5-13,
8 Tl < &, ZAERMBEA TS L 72 DA i OB
Mz PIHIL 72, Z @ muscimol D) R FERER
7 DA B IC 28 % KT & e WK & O bicuculline
OUFRAES TI Bz, ZHzxt L p LER
T A FEFE L 7= DA B O ¥, muscimol O ff
A5 TIEdE L 72z, Z @ muscimol DRhFIZFERER
7 DA B C 8 A BT & 2 WK E O bicuculline
OIS T nzY, DF D GABA, 2%
ROTEMEALIE, 5 ZEWRFIFI K 5 H24LF%0 DA K
HUIXH L 2 8 A RIT S 0, 8, LRI

2K 2 M50 DA Bt &I L, o, A
& 2 A% D DA B EE L 72,

Eado kB, AR DA #ifE & GABA, % 7=
1% GABA; Z B %9t U CE R BEREM M AR %
NY GABA fifRICIE, 8§ 23 n RBERY T4 4T
DRBBHE XN TVD Y, [RED §, ZHE
HBUR AR D DA B 24 % A3, 2D DA K
H1 13 GABA, Tl %% < GABA, Z &R L bl
flEhiz, 2O Lhs 5 ZEEROHIFIZL D DA
FRAEA D GABA, Z A E~ND GABA D A JJDAK
A EBAIHNIZ LD DABRHAPMEEL 722 &1 E
Ab6ns (B1 (2). %D DA KHNIE S, 2
RBIEIC K D IEHET % 23 5, ZBEERINR DL E & 1%
H 0D, GABA, DA% 53 GABA, AWM TS
Milchs, ZOZEn5 8, ZEEOHBIZXD
DA 84K 1D GABA, # & U GABA; ZHRAND
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WL z2enEr16h3 (R (3). Th
LT, w AR X% DA B, GABA,
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5L T O p ZAEMIIMIC & % DA JKH & GABA, %
KU GABA; ZBEERAND AT OIK T Ofi» & FHT
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Db, GABA i LIC/r i % w REKROHIH O
FER, DA AR AK D GABA, ZEBRANDASI N Z
D ZEARAND muscimol DFIFLTIZAT HIE L L
AL E TR X NS REE) 1$5, GABA i
FRIZHBL L 72 GABA, & 1K H muscimol TGk
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ZEERNDOATNK T 2 X2 78R H 5,
7z, GABA i LD w, ZBRDORIRH O S Rkl = 72
baclofen TIXHT B W+ 25 W\ 1 £ @ DA #fE#HE A D
GABA, Z RO GABA A DK T %, saclofen
IZ& B ZOZBEROMERBIEEL -2 ENEZ LN
%,

fAAED 5, 6, w ZAEFITIC K 2 DA KIS
*9 % GABA, ¥ & U GABA, Z &2 3 D 1M
DOHIZIZH S 2 B HAEDEVNAZED 5 b & DN
b7z, BAIE, GABA, ZZEAK agonist @ muscimol
1%, 8, EREIT L 72 DA BHEEEIZIZ H 3 - 725
BIIRIT X NDITHRL §, REMKREIT L 72 DA
HERE 2 I U, o 2SR % 5T L 72 DA B i3
L 7z, % 72, GABA; % & 1K antagonist @ saclofen
138, 8 RBEWREST L7z DA BT H L - 7252
WBRIEE 0 DICRL, W ZEREIT L7 DA K
AUEL 72, FEESIX, Zho DR &AL
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TTX DIZF 2 %52 BF R D EIRW) 7 antagonist TH 5
WHE N5, in vivo BBUINENT I % F O 72 BEREIEE
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Il ABSTRACT

Involvement of GABAergic neural mechanisms in the nucleus accumbens in delta- and

mu-opioid receptor-mediated increases in accumbal dopamine efflux

Tadashi Saigusa

Department of Pharmacology, Nihon University School of Dentistry at Matsudo

The nucleus accumbens (NAc) is a terminal area of mesolimbic dopaminergic neurons that originate in the ventral
tegmental area. Additionally, the NAc contains GABAergic neurons that interact with dopaminergic neurons. This review
describes the GABAergic neural mechanisms in NAc that regulate increases in accumbal dopamine (DA) efflux induced
by selective stimulation of delta- and mu-opioid receptor (-R) subtypes in freely moving rats, focusing on findings from
experiments using iz vivo microdialysis techniques. First, we consider how endogenous GABA exerts inhibition of
accumbal DA efflux through GABA-R subtypes, namely GABA,- and GABA;-Rs. The NAc contains GABAergic neurons
that express delta- or mu-opioid-Rs, hence decreases in GABA input to GABA,- and/or GABA;-Rs on dopaminergic nerve
endings could mediate delta- or mu-opioid-R-mediated increases in accumbal DA efflux. Therefore, we summarize the
effects of selective GABA,~ and GABA;-R ligands on delta- and mu-opioid-R subtype-mediated accumbal DA efflux. This
is to increase understanding of the mechanisms of interaction between GABAergic neurons that contain delta- or mu-
opioid-Rs and dopaminergic neurons in NAc. Finally, we provide a synaptic network to explain the interactions among delta
- or mu-opioid-R subtypes, GABAergic neurons, GABA-R subtypes and dopaminergic neurons in NAc.
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