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AIM: To compare the inhibitery effects of 3 opioid
receptor agonists, (D-Ala’, NMe-Phe', Gly-ol )-
enkephalin (DAGO), (D-Pen®®)-enkephalin (o-
PEN), and trans-{ * )-3, 4-dichlcro-N-methyl-N-
[ 2-( 1-pyrrolidinyi ) cyclohexyl ]-benzensacetamide
methanesulfonate ( U-50488H ) in different con-
centrations on synaptic transmission. METHODS:
The excitatory postsynaptic potentials (EPSP) in
slice preparation of nucleus accumbens of rats
were recorded using electric stimulation of the
olfactory tubercle area and infracellular micro-
pipettes filled with potassium acetate (3 mol+L™').
RESULTS: Superfusion of DAGO, D-PEN, and
U-50488H {1 umol-L ™) reduced the amplitude of
EPSP and the inhibitory effect on EPSP were
reversed by superfusing naloxcne {Nal, 1 pmol
L"), in which the DAGO-induced reduction of
synaptic transmission was the most effective. The
depolarizing responses to microiontophoretic
injection of glutamate were reduced by superfusing
DAGO in 18 neurons of slice preparation of nucleus
accumbens. CONCLUSION: The inhibitory
effects ot DAGO, D-PEN, and U-50488H on EPSF
were in a concentration-dependent manner, and
the mechanism of opioid agonists (at least DAGO)
reducing EPSP was related to a decrease of
postsynaptic transmission mediated by glutamate.
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. #HR. (p-Al2°, NMe-Phet, Gly-ol}-enkephalin
(DAGO), (D-Pen®”)-enkephalin (D-PEN}, and
trans- { + )-3, 4-dichioro-N-methyl-N-[ 2-{ 1-pyrro-
lidiny!} cyclohexyl ] -benzeneacetamide methanesul-
fonate {U-50488H) (1 umol-L™") ¥7B& {38 %
B, ALl paGO MEIMEARE. &t =fRA
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A 3C A 8 32 # M 50 /] (D-Pen®™*® )-enkephalin
(D-PEN). p M35 (D-Al’, NMe-Phe!, Gly-
ol)-enkephalin (DAGO), kappa 2 HEMNF trans-
{ + )-3,4-dichloro- W-methyl-N-[ 2-(1-pyrrolidinyl)
cyclohexyl ]-benzeneacetamide  methanesulfonate

{U-50488H ) 4 2% f 1 188 A9 410 Fl 4 AT HE AT EL R
MATERIALS AND METHODS

FEH A T Sprague-Dawley X HE 128 R, & 110+
4g, 3% halothane B A B THEN LI, BETE
il Al ¥ ACSF # 8 9 # 4F 350 — 400 pm WRHWHE 6
H. RIFHFH ACSF @A 3-mL /hEABH 40 min
{(30-231 ), AEHETHEH % O+ 5 % CO, f A TS
W ( artificial | cerebrospinal fluid, ACSF) {2 % M # {3 mL
‘min" ). ACSF B {%: NaCl 130; KCl 3.5; NaH,PQ,
1.25; MgSO,*7TH,0 1.5; CaCl, .0 NaHCO, 241 W3 8
10 mmet- L~ 1), ﬁﬂﬂﬂﬂ!ﬂiﬁ%ﬂﬁiﬁ&ﬂ 3 mal-L™!?
=W), ERER 120-150 Mo, BTHBESABEZ#8
RUERE STEST0.7-2.2 mm). BEIRETH
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HER 0.1 mm, HTES 0.2 mm) I 8 &R E SO %
ANEF#E, VORI MMM EE, NETHEE TR KA
EEHLREEREN, BRREWETHMEETIUS
B, {if { exeitatory postsynapue potential, EPSP)E ZEfh & #H
fi. W EPSP WEE 3 5 21 Iy 9808 Ve A /5 H El
£, W% D-PEN, DAGO f U-50 448H % EPSP ¥ & &
# R (naloxone, Nal) ¥ BIFER. =W EFZ&E¥D
FRHENEERE: 6.1, 0.3, 0.5, ¥ 1 pmol*L.™", Nal
WHER1umol- L7, M HZHEMIAFHEANES- 25
min, Nal fEF R 30 - 40 mun. AR 1k R E 9T B 5 ik
AW ZEIER, SEURSHERRBE, FEWECE
. %19 R T bR B2 (k8 Eh 7l 31 EPSP g9 D
e 8 Nal BB AT FERFICRME — LSt A
TR EKER(PLE & NaCl 2 mmol- LY, SHIES
EHEMM 0.5 pmol - L), MABERFEAHBHERE
145 nA, WEHEM YBEWR AT 19 nA. KA G E R
20, M4 min URIFEVHETERBADHETEA. ARL
WEEENY, MU SERAMTEREIENERRER
(retrodotoxin 1 pmol' L™V JEETHIT. ELARAEHMM
Hr G o 7 F0 Nal 2% Sigma ™% . W 2T R {7,
W APHFL, EPSP S TR EESERMN EHEHHILRE
FEB(BFEN Polamp). HEBEH I F£s. #H
ANOVA T ¢ WIS

RESULTS

=RE A S4B THRH EPSP BIPE]
#gi128 HkBEWE T, BMENM -79.9+ 0.7 mV
(-68F-94mV), EHENI} 99.621.0mV (80
-120 mV) F 53 H# &0 L8 # K DAGO
(18 H# M), DPEN (16 H &4} )#M U-50488H
(19 HA M) FE % EPSP R 8, HME/EREH
Nal Bi¥%(Tab 1) .

5 = RHET 2 FI(1 pmol LD T (E
EPSP #| 1 A #Ff7T L8 9] 0L DAGO M6 EPSP

H{EFHH ¥. DAGO, D-PEN, U-50488H Ff &
EPSPIEREE4r5] % 90.0+0.3 %, 72.0+0.5 %,
70.040.7 %, SHEELREVR(P<0.01),

56 H&w b, 45 E DAGO(21 H#
#75). DPEN(19 H## 5w ). U-50488H (16 H
MET)EE 0.1, 0.3, 0.5, 1 pmol- L7 'H3 R
{6 EPSP 104 {Ef : D-PEN 1 U-50488H % EPSP
FHME 45 A2 B e R B R, T DAGO X
EPSP i {F i BB B s T 38 ot (HE, &
BF% 0.1 #1 0.5 pmol- L~ '3t EPSP il 4% H
R ifi 4 BBE @ T 0.3 f1 1 pmol* L™ (Fig 1).
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Fig 1. Inhibitory effect of DAGQO, D-PEN, and U-50488H
on threshold EPSP amplitode in 56 accumbens nenrons.

DAGO B RERM TS AR M LBt
£ 19 HihB e b, DAGO ¥ EPSP i £ H
B Nal I REZEREARKEE, FRI—A#HE
JC L HILE DAGO Rk EA B H R FH LM
MR £k (kB e B DAGO 18 min B 4AMIRE
ZRCEEHERE, RERAEE Y RAES

Tah 1. Oploid receptor agonists {1 pmol-L™ ') redoced the amplitude of evoked EPSF in 53 accombens nevrons, with reversal
of the effect by naloxone (1 pmol*L"'). ¥ %5, “P<0.01 vs control.

Stimulus Amplitude of excitatory postsynaptic potentials/ my

intensity Conrrol DAGD MNal N-PEMN MNal 1J-50488H MNal
Threshold 2.0+£0.4 0.2x0.1° 1.9+4.2 0.6x0.1° 1.7=0.2° 0.6x0.2° 1.9+0.2°
1/2 Max 16.2+1.8 2.0=0.9° G.8+0.7 3.6£0.3° 5.1-0.7 3.8+0.3 11.0=0.8°
Max 20.5%1.6 4.0=0.3° 19.1+1.3 5.0x0.3° 18.5=1.5° 5.6x0.3 20.1+£1.6°
Neurons 53 18 16 15
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51.5+4.5 % (P<0,01); EHAWEAMA Nal 1
pmol-L "1, 18 - 40 tmin BT, HiE & W% 5 ) 5 B
{HE81.3+t3.0%. BF3IRMETHETEERWN
o8 A B 4 MR 2 A 1K 1S BB B B i DAGO B B (K
(Fig 2).
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Fig 2. DAGO reduced depolarizing responses evoked by
injecting glutamate in a pencleus accumbens nenron, with
reversal of effect by naloxone {rest membrane potential,
RMP= — 83 mV, the npward and downward deflections on
base line indicate membrane depolarization and input
resistance, respectively).
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DISCUSSION

AR LARER A EIHRTHE RE BT
FRALEREILD: RESRBHY (RNERE
B . RS HHLH (reward mechanisms)FT A
RKER#HYHXELY . RESHEROM A KRN
ARIRBEE fF S . = Ffl A 2k shF S
REE EPSP, H o u B i 2 &30 F| DAGO X # &
TTHMRAEHER, EEERA - RERH(ERTH
BA)FE DAGO B (K% 30 nmol- L™ 118
MER E X EPSP KM EA, #M p b2
B O aET & T« AERAYIE A JCHA B3 5.

FZEARFEHE F, D-PEN 1 U-50488H % EPSP
BPHI A 2R EHRSEN FIB- ML R, T
DAGO * EPSP 89 iMM{ER BH —EeyH &/ - %
WXF, HIHFAHRE HER, R . FHx

DAGO By {ERI Se R, o W R iR FAETE R
ARG EEEY RAHRFARNYARERT R
R? HfFE -8R LR, H3 HBSTH
B HE S50 90 LR b R a8 R DAGO FR
Bk, BEAMFEPEMSZENMTHEELRE
GERBINCHTTAEAR, REMAF-ZEBIHE
TH BRI HREMERD T KPFRP,
EMET DAGO M ERBRNF S RMAEBHE
W, B H R ¥ M %K DPEN 1
U-50488H W 1EM, th FIEHEEMER TR
HeTEEENEEENSERFAEAY, B
I, e HEE I EPSP Z Hl#1-5 DAGO AR .
B, AW R Ra = N2k M s
FHI PR 45 E B8R A+ S 09 2 Rl 5 8, FLXT EPSP 8§
MEEAZH -EHHE - BV XR.
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