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BEEETHILN, Sy hEAVWETHENTANSTRINTWVS, EITHFEES,
R B KTRFAED B/ 2R TUERBICDWT, ERBEIEHIR S v b2V in vivo B4
INBHTIEIZ X DRF L 7=,

TAFERR R OBE (FEIX) : Oral dyskinesia is a neurological syndrome associated with aging or use of
drugs for Parkinson’s disease and antipsychotics. It is characterized by repetitive stereotyped oral
movement. The detailed biological basis of the disorder remains unclear, but the pharmaco-behavioural
studies suggest that enhance of dopamine function in the nucleus accumbens and striatum plays a pivotal
role for the induction of repetitive jaw movements of rats. Therefore, in the present study, we
investigated the mechanisms of increase in accumbal and striatal dopaminergic activity in freely moving
rats, using the in vivo brain microdialysis technique.
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1. WIZERRASUROE R
BT, PRERRETICERZEZ DD
PRLERR RN 2 (DA) RO ER 585
B TH D, £, AILENT DA #EDHTR
STERBRBENSD/INVT RLF U
(NA) HREDHERHEDVDEDTHH S,
BEE TREOREEZESERAORE

BAREEESHOOESZAF R THLIEL
BRSNS, DEPAFX DT IEHN—F
Y REORERE 72 EDOFHE DA FHEENE
LZE- e EYBEORIEAE L THRET
HTENS, OEPAFXITREICHET S
WIgEid, T OEMOET DRI & HERIE
NDRMEERANEH T 2RERKMAERDA




HRICERESTTEDONTER, LML,
FEIK b, BE RS DA R OBERZEICX
BIS—F ) VFEDOEREDT= DA D DA
BREEZED2EYERETHE, N—F>
VY URERPRET AL OB AF 3
CTRRIETHIEDHASNTNS, ZTDZ
EMMS KR ER LA D DA #HREOBIEEND
BR, OBEDAFRUTINRIET S REEN
EZO5ND, ERICHEESOI NV —TTIZ
{424% D DA #RHEEETUEAY S v M OBEY
AFRPTHROBHEEZEERITIE%E
#H{E L TWS (Cools et al., Eur J. Pharmacol.,
1995).

—7F, FRELSEBEIFHRERCBREE
FOBRMOEKTRANSNTVEAR, REM
RFEMHEREOEIN EXORTRVER
KF DRI RS Rl B & 0 |8k
AT S P05k DA FREERE D TTED
592D EMEINTNS (Naritaet al.,
Pharmacol. Ther., 2001), ZNET, DN
%% DA #IR OBERETTHE I3 P NS Rl =
FIIAHT 5 uZEAROEHCOEEENE
FanTWiER, fIAKII/mLTNwS p
BEDIEEERREALO DA #HREMCRIZ
FTEIRIZAS N TN o7, M DA HsE
& DA IR B OEENZEREOVDEDTH
B8, HEEFESI WZEETY IR S0k
B O RFTER LS B OFAS DA
REETHRIIDONT, Sy hE2AWVT in
vivo IUNBITBEIC L DIRET 2T o2& 2 5,
W ESEKTIZA DT ¥ )V, T
ISR EET DB S TRALEANDBEEER
5 THRALZICBT M5 DA E%= BN
TAHIEERASNMIL TE (Yoshida et al,
Neuroscience, 1999), & SIZHEE S, p %
BHRORNEE7 T NMERPEDOL Y R
ENT 4> (EM) -1 BAILKICERES
5 ERENLOMIIESN DA EOBNEEZEZ
TZEDBHMEL TEH (Okutsu et al,
Neuropsychopharmacol., 2006) . T35 DG
W, BIBEO p ZAEKRIBIIREALO DA #
RIFGZREBETAHIEEZRBITEZIDDTDH
Do

2. IEOEHN
EREWMER W EBRWRHAROERI
HEDOZE, 20 DAMROTHEIZOBESR
FROTHROBEOEERSEORERAEEE
BOFERELT, iz, FHEAEBEOKE
HHBICEDOS I ENFNTNEEINT
W3, LMHLARMNS, invive DEETIZBYT
BRI D DA FHRIBEIOTTEA T =X LD
FEMIZBH SN TR, ZZTEMFEIZT Y b
DRI OHIIES DA 8% DA #HEIEEID
FEEE L, inviveo BT SO DA #E
TEEEEMEEZ I SN B2 in vive I
INBITRIC L BRET R T o 7.

7, 4O DA HRANDANNREES
NTWN3 GABA #RRIT & 2 HIFNHE R OMm
fil (BMED 12X 3 DA MR OIEE) TR
IZDWT GABA ZBEKY T TOEN S
BEEMAT. | SEERENEETS DA
HIEDTLEICIE GABA #HEROHHINED S
ZEBHENTNWBDT, DFIW, HEM u
ZEERY I MEHHED EM BEOR T4
A% DA BRI D A 1 = X A% FERALIC S
T3 GABA ZBERY T4 TOREIDHE
NS ERSTE. E-, A48 DA #EF
b A ZENEHEINTWLARS, TN
B R O H B OFEMAEA S 0 T4
B NA ##BI2 DWW, Mias NA BEEeRE
WBFBAT7RLFY UZBERYTHILTOD
REIOEMSREFTLE,

—7, DA ZBEKRT T Y1 TOMEBEORE
RIEAWSBNTWARIYFEE % D, 2
AT IZZ O SKF38393 i, v bO#
SEEUME~ABRHATEES T B &,
dexamphetamine &7 AW ZX LT D, 5
K EN S TICRBAOMAZSN DA EZBHNT
% (Tomiyama et al., 1995), Dexamphetamine
W, HREROTFTRNROHE S THE
N5 ®D DA HEEDEETHN, 20
SKF38393 MLEIZ X VR I N/ DA OHIE
NEKEHESMNTRW, FIT, ZT0
SKF38393 DBREFEERHADEENFREL
7= FIERAL D DA B8NS, >3 7 A/Nia EHfa
BOWTNEARAEELTHRAINIZDWTR
fFEFo7.

3. WIEEOGE

(1) A1 RAZ2—VOHEIFEMR : ERIC
I& Sprague-Dawley RHEME S v N (FEF] 200
g) ZRWE, RMNIIVES —)b (50 mg/kg
ip) KXBEFMEZH LT v b EZRNEN
BEEEBICEEL, MNER T 0—-TEEH
AARAZa—1LE2IZEaL—5—THl
PRI LT,

(2) WUNEFEER : s O/NFEHR KD 7
~10 H#, v "PIERS—CHEZBHICEH
EEDLNLEEFT THBUINETERZTT>
zo T, Ty MEEFTEREL THM
INBWT T O—T %A R Za—LICES
BEL, 770 VFa—T&2ERELE, DF
12, v M 35x35x35 (ecm) 7 27 V)LHE
BRI —JHICEMNINAEL, N/NETS
O—JAKB) 5 NKES > T7a—Ta
SHRATED 1~2 wHTERLT, B
BEA L CHIBEBNEEZY > TV EL THE
MICER L2, 2OY > A —h12
T —ERANT, BEREIOYNT ST
125 F203 20 o EICEAL, BRILFERE
BT I HODAERIINAZFEELT -,



(3) EHORAKS M/ EHTO—T
B 4 BFLAENREL, Y TINAFD DA
FEIENA BN —FEIZ-> 2T & RS,
Y EERIRICERUMEIC X S A48
NOEFERZRSETV, DA I NA B
DELZE 4BEIChH-DER L, ST
BR<HBEEREAREZRRELE—HOE
BTIE, EMRSRAOM/MN— RILZBITE
REIHEAZRBUNBT T O —7 %AW, Z
DEMNZ— RN EN LU= EYDESREAND
RB&E5%#1T> T DA BOELZE 3 EfIch
VBRI, KMUNE 70— T ORI
B, BN ETERRTRIGERLEES
50 um OREDEF I THERR L 7.

AHFETO L FCBTBTRTOE
B, HERKZEHEHEYEREZESDER
DF, BEMIERIEEICRE > TV, ERSMW
DEFBZEFRBIVERABMOEBICED,

4. BEmE
(1) Endomorphin ¥H&5 F /448 DA #EBEICS
WT GABA ZBEEKYTH A TINRI-THE
IZEAY 4%

NEYE | BRI A MNMREHED
endomorphin (EM) -1 & EM2 X, v +®
RISRITEFRHRETD E, WIND RGO
DA B RET S, p BEARTITZA MK
£ 54K DA HREELIE, n ZEEREE
L7z GABA #RGEOBRNHEICED &
MERBEINTNBA, EM ENERE L -4
B DA B I 51T 5 FIERAL D GABA ZHRY
T4 TOESOFEMIHAS N TRV, B0
K TIX EM-1 & EM2 TN ENDERKZ ST
BRI N DR DA TEBEIC BT B FEAD
GABA ZBKY 751 TORE|ZHS NI
ITSHET, EEREIEAERS Y FERY, in
vivo IT/NBITIEI TRET ETTH5 2.

Tahb, AIAKOERE DA # 8L, EM-1
BELUEM2 % DA BEBEIC 3 LT, GABA,
ZAREKZREH (7 I =A MD muscimol &7 >
& = Z b ® bicuculline) 3L X GABA Z&
RZEY (FI=Z M®D baclofen &7 ¥ I
Z A b ® 2-hydroxysaclofen) O JFFTEREE
DR EZNFNKRETL /7.

DA EBEDBEIFICIE, BRI EA LMK
WNBEF T O— 724 L TERINL 7= M5
YD DA %2, ERILEBRHBEZBAELE
FEEEEI O NI 7 THBEEREL
oo EMINTNDERBAICHEMBL, Wi
INBHT T O —T 2N LB TR &I
BFER®ZS Uiz,

T DFER, GABA, ZBREZREMEH N
EREXD,
® GABA, ZA&D7 I=-Z + (muscimol;
2,500 pmol) &7 > T=Z b (bicuculline; 5

BET 10 nmol) iF, FHITERR DA Bl %1%
KRS8,

@ Muscimol (2,500 pmol) #FEF DA BEEEDHE
K bicuculline (50 pmol) I XD EINB
ZEMBENETES T,

@ EM-1 % DA #2B#3 muscimol (250 pmol)
IZE D EE SN, bicuculline (50 Tzl
500 pmol) WX BEEIIZ a7,

@ Muscimol (250 pmol) 12 X % EM-1 % DA
HEBEDEHELS, bicuculline (50 pmol) DH A
iZE&oTHRENE (TRA),

® Muscimol B L bicuculline 1&, Wb
EM-2 (25 nmol) W#FE L/ DA ithftic 8
5 xlxhoTz,

Muscimol & bicuculline &A%, Wb B
DA BEBEEBRKIELIENS, TNSOEK
MIENENEBDZHAICER L =05
MEZONZ, T4H5, muscimol id, DA
HRENH TS GABA N EFHRE LD
GABA, BEMKIERA L T DA #HRRESZH
P9 B DIZxt L, bicuculline i, DA & L
D GABA, ZEMKICEBEER L T DA #fRIC
XN AU MR TDIENRB SN, F
72, GABA, B2BEDY = A ML EM-1 O%)
REMESVED, 7oHIZZANTIEED
IO BHRIEFBO NN ST EMNS, DA
FRHEERICETET D GABA, ZHMFIIHT S
EM-1 OFRIIBERSIZELTHD, Wb
WARMREZJZRL TR EENREN
7= (RERB). &5IZ, EM=2 (25nmol) 2%
FHR L7 DA EBICH L T muscimol &
bicuculline 1&, WINHERLEEEE5 XL
Mo/l EMNS, EM2 Id EM-1 3Rz 3 A
A= XL THAIEED DA BB Z BT B I &
WRENT=.

A LNt 25 nemot
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Effects of the infision of bicuculline (50 pmol) on the increase i
accumbal dopamine (DA) efflux induced by the co-administration of 250 pmol
muscimol and 25 nmol.endomorphin-1 (BNM-1; n=6, open diamonds). The data
are expressed as he.mean of change in 5:min observation periods affer onset of
endomorphin-1 infusion. Vertical bars indicate-S.E:M. The filled béiz sbave the
abscissa indicates the:period-of bicuculline perfusion (50 min) that commenced
25 min before: onset of endomorphin-1 infusion. ‘The open bar indicates the
period of infusion of muscimol (25 min) that commenced 25 min befare onset of
endomarphin-1' infusion: The hatched barabove the abscissa indicates the period
of endoimiorphin-1 perfusion (25-min).
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GABAergic intérneuron GABAAreceptor
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A ‘model indicating’ how GABA-ergic interneuron and dopaminetgic
‘newron (dopaminesgic nerve ending) interaci by medisting GABA, as well as
mu-opioid Teceptors' in the nuelens: accumbens, The glial cells which may
contribide 1o the régulatioii of -extrageihilar newrotansmitter: lévels..are not
included. The arows are:indicating the (FAFA and dopamine release from the
nerve endings. ‘

—74, GABAg SAREFREYE AW
MELUTORREEB-,
® GABA; R BRKT7 0 H¥IT=X O
2-hydroxysaclofen (100 35 4 TX 500 nmol) 73
BE DA EBE# AL 1=,
@ GABAp 25T T=Z I ® baclofen (2.5
B 5mmol) 13, EfE DA EREICEEEE
ATsrolz.
HEW DA BHCEEE5XARVWED
2-hydroxysaclofen (1 3 X T8 10 nmol) 1d, EM-1

(25 nmol) FEFE DA =R X ¥/,
@ Baclofen (2.5 BX N 5 nmol) 1, EM-1 (25
nmol) FHF DA HEEEICIIEEE 5 ok
H DD, 2-hydroxysaclofen (1 XX 10 nmol)
12k 3 EM-1 (25 nmol) #HF DA EHEDRHE
PEREMHEHLUE (FRD,
@ 2-Hydroxysaclofen (10 nmol) B X T’
baclofen (5 nmol) 13, W H EM-2 (25 nmol)
MFEFR Lz DA EBICEEBE 52 20Tz,
Xgrl;f:x:sm::lolen 10 nmol + EM-1 25 nmol

-0 2,5 nmol — 2-Hy 40 nmotl + EM-1 25 nmol
500 9 —o- § nmol — 2-Hy 10 nmol + EM-1 25 nmot

% of basal DA leve!

Time after EM-1 onset (min)

Effects of the infusion of baclofen (2.5 nmol; #=8; open circles, 5 nmol;
n=6; closed circles) on the increasc in accumbal dopamine (DA) efflux
induced by the co-administration of 10 nmol 2-bydroxysaclofen and 25 nmol
endomorphin-1 (EM-1; n=5, open diamonds).

The data are expressed as the mean of change in 5 min observation periods after
onset of endomorphin-1 infusion. Vertical bars indicate S.E.M. The filled bar
above the abscissa indicates the period of 2-hydroxysaclofen perfusion (50 min)
that commenced 25 min before onsct of endomorphin-| infusion. The open bar
indicates the period of infusion of baclofen (25 min) that commeneced 25 min
before onset of endomorphin-1 infusion. The hatched bar above the abscissa
indicates the period of endomorphin-1 perfusion (25 min).

ZNEDRRENS, KD GABA; 25
{RIZERE DA HEREB XU EM-1 5% DA it
DOHEIC BN THHIN 2 REZRZT &
WRBE N7z, F7z, 2-hydroxysaclofen &
baclofen DWNTNHA EM2 (25 nmol) FHH
DA EEECEBEZEZ RN oI END,
GABAp ZHEKOBEIZIDOVWTOERERMNS
H, EM2 id EM-1 &3 272 588 TRIAE O
DA B % (BT 5 Z DRI,

LA LD GABA, ZEEREYB XU GABA;
SREREYERBNWEIROERI D, EM-1
AT EFIR 5T 5 &, DA FRHRIC
T T D GABA, AT T2 GABA AT
DERLZREDZEN LT, FEEAD DA Bz
FRTHAEENREINE, T2, TDEM-1
BHEAALE DA EBEORIEICB N T, Hds
D GABAp ZEMIIMHIN 2 REZRZTZ
EACREE N, T HIT, AEEAD EM2
DEFRHBSIT, EM-1 OB EITERD,
GABA Z&EKE N T T ICEZALO DA Rk
BREEZIENREREINE,

(2) Reboxetine 75 FE{A 4 48% DA EBEIC B NT
B AR RI-TRENCBET 5%

FHZILEN S D NA #HRIE, PhlsR
DA #HREDFFTHHEHEAATT S, A4
D NA i & DA # & ORICII B EEa 8%
BEANHERGRHDD, ZOEBICHHTS B
SREDEDEIC L BERLIIREMD DA
R E IS 5. —F, NA ROAAEER
IS EBRICB N T NADHZST DA D
W35, TORIAEEELUTNARDA
AHEEREE N L7 DA OMIIRNBTOREDE
SR aINTWS, Lrl, NA BDAH
FRZEHEDSRT DA FEEEEEE A MRS NA
BOBINTX 3 pZAEEROHENELLINE
MDDV TIZAS N TRW, F I TEPZET
13, EIRE B SEARENTEE D propranolol %
WT, ZOEWHMERN NATRDALBEEE
@ reboxetine DR T AIEZD DA EBEEES)
BEMETHINENICDOVTHRI L=,

RERITIZEMBMERR Sy b2V, 2
B o /NE T o—T7 2N L TRERIL
7= MRS D NA B X T DA 13 HPLC-ECD
ETHEE - EELZ. EM3VTHHERK
PICHERL, MBI To—T2 N7z
B TR BFNERRS L.

Propranolol 13, M2ZD B ZEEDIEEIE
WX BEHEENFERT 2 EEAMD DA HERED
TLEEIETRAEEZH W,

FDRER,

@ HIBZOERNA BLUDABEEITNHTN
%, reboxetine (1.2, 12 pmol) DERBEIC
LDHEKL%,

@ Propranolol (300, 1200 pmol) DEFIXS



1, EH¥ NA HEBE, Z5E DA EBE, reboxetine
FFNA EEIIIWTNOERAREEREEX
725 7= 78, reboxetine 2355 L 7= DA HEEED
wxEmR<HMHEILEZ (FHA, B,

A ~¢—-Reboxetine 12 pmol
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(A} Effects of a 60 min-infusion of 1-p [ i 300 pmol (n<9;
closed triangles) and 1200 pmol tn=7; opencd mangles)l nn 2120 min-infusion of
rehoxetine (12 pmol}-induced mcn:ase in noradrenaline (NI\) fevel in the nucleus
accumbens (n=6; opened di 2 The data are exp! d as'the mean change in
20 min-observation periods alter onset of a 120 min-infusion of reboxetine (12 pmol}
Veitical bars indicate S.EM. The filled bar above Lhe abscissa: indicates the-period. of
reboxetine:perfusion. The opened bar mdn:ares the period of 1rfusnon of I-propranolai.
(B)Effects of a 60 min-inh of 1 lo] {prop 300 pmof (n=9; dosed
triangles) and 1200 pmoi(n=7; ope.nedr Jes}] on a 120 min-infusion.of reb
(12 pmol rmduned ;increase in.dopamine (DA) level in. the nucleus accumbens {n=6:
opened di ds). The data are exp d as the mean change in 20 min observation
periods after onser-of a 12C min-infusion of rebaxetine (12 pmol). Verrical bars indicate

S:EM. The filled bar above the abscissa indicates the peiod of reboxetine perfusion. The:

opened bar indicates the:peried of infusien of I-prapranolol.

LA EDH RS reboxetine MWFEFE L /-4

KD DA BEBETUHEITIE, FIRRALICB WL THEM
L7#ifast NA 12 KD B RAEDOTEILAEE
DIMEENREN,

B) ROV ELEUZRD,BRAEKTIZA D
SKF38393 DBEEBERHDBEESFHE
29 BMAASN DA BEEED BHRICEE T BT

HZxBFTXNEN DA HBED
reserpine & DA ERBEEBREEED
o-methyl-p-tyrosine (a-MPT) % fW=HgEh
5, BEEY 2 > @ dexamphetamine 13, #REAE
D DA #IEHEEKR D> T X/NEDHIZ S TH
A& 5 H DA ZHIEANBET S Z & 2H
% L TW2% (Watanabe et al., 2005), X H¥
EORDZBRTY I M@ SKF38393135

v OBREBERARABHTEET S &,

dexamphetamine & 3R L 7z ﬁ?ﬁ@]#ﬁﬁ?—
HEDOERIT L 0 FIREALD DA O 2 RS
BM, TODARIFTTA/MNEEMBED N
TNEHRKETINEIASH TRV, I T,
ERBIEHRT Y POBREETRUTAD
SKF38393 O/ GN#EFE L7z DA BHiI
B2V FTRAMEEMBED DA 7=V D
&E)IZ DWW, reserpine & a-MPT & BT in
vivo BRI/ NMBETIRIC KX DR L. ZDHR,
D Reserpine (5 mg/kg, 24 BEREIRT) EA&X
o-MPT (250 mg/kg, 2 FEfERN) OE£HFEED
R BRI RILEAD SKF38393 O BT
5 (1.5 pg/0.5 p) 2FER L ZFELD DA K
HiVd, reserpine IZ X D #) 82%4%, o-MPT IZX

D# 62 T ENWHEIEH, <hb
reserpine & o-MPT OHIFIZNR D& 5T 100%

ZBADH 144%ZE L (TR,

@ HMFEA DA 2B S 572 % reserpine &
o-MPT ZfHfH#% 5 L TH, SKF38393 5 DA
BEEH 86%ETLMMIGITE o7 (F
).

Summary of the dopamine efflux of baseline in the striatum (contral) and SKF38393
(1.5 pg/0.5 ) injecred rats without or with pretreatment by reserpine (5 mg/kg i.p..
24 h before intrastriatal injection of the drug). alpha-methyl-para-tyrosine (250 mg/kg
i.p., 2 h before intrastriatal injection of the drug} or both.

The data were m(pressed asmeans=S.EM. of dopamme level (pg)/ZO min sample and
corrected for the SKF38393-induced contamination, where appropriate.

DEDERNS, Tv FOBREABRIFA
@ SKF38393 DREM%kS5E, RO+
ZNREHIAE DS NS DA 2HRET 5 2
ENRENS, EFi-, T SKF38393 dLEIT
M2 D DA D7 AN & MaE ORI D
BHZERTHIE, SHIZHIIEA DA O
BANDORALEEZEET S Z&NEN
TR iz,
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