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abstract

We examined the modulatory effect of serotonergic activities on haloperidol-
induced up-regulation of dopamine D2 receptors in rat striatum. Chronic
treatment with haloperidol (0.1,0.5mg/kg, i.p., 3weeks) increased the number of
dopamine D2 receptors, while no increase was observed with atypical
antipsy chotic drugs clozapine (10mg/kg) and ORG5222 (0.25mg/kg). Chronic
treatment with MK212, anonselective serotonin (5-HT) receptor agonist
(2.5mg/kg), or with citalopram, a 5-HT reuptake inhibitor (10mg/kg), potentiated
the haloperidol (0.1mg/kg)-induced up-regulation of dopamine D2 receptor, while
that with (% )-8-hydroxy-2-(di-n-propylamino) tetralin (8-OH-DPAT), a 5-HT 1A
receptor agonist (0.1 mg/kg) had no influence onlthe dopamine D2 receptor up-
regulation. Coadministration of ritanserin (1 mg/kg), a 5S-HT 2A/2¢C receptor
antagonist, with a low dose of haloperidol (0.1 mg/kg), but not with a high dose of
the agent (0.5mg/kg) attenuated the dopamine 152 receptor up-regulation. Drug
occupation of 5-HT 2A and dopamine D2 receptors in vivo examined using N-
ethoxy carbony l-2-ethoxy-1,2-dihydro-qunoline (EEDQ) was 69 8% and 45.1%,
respectively, after the acute administration of haloperidol (0.1mg/kg) plus
ritanserin (1mg/kg). This profile, that 5-HT 24 receptors are highly occupied
compared with dopamine D2 receptors, was similar to that of clozapine or ORG
5222. These results suggest that potent S-HT 2A receptor antagonism versus weak
dopamine D2 receptor blockade may be involved in the absence of up-regulation
of dopamine D2 receptors after chronic treatment with clozapine or ORG 5222.

Key Words: Up-regulation, dopamine D2 receptor, atypical antipsychotic drug,

serotonin (5-HT)2A receptor, striatum,
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N F C, haloperidol$ochlorpromazine’/s ¥ OER (i HAY) PG i
ik, HHAEFBEBEEOKRBRIIBLWCHLONEEERLL C&. TOHBMHE
BRI FEICHBRMERD FANI (DR RRENERICLLEEILNTS
20, FECREE SRR ROD2ZREPFRIGER INLS LI LT,
LIZLIE/S—F UV UV ERDPERE D ARA DT 2 LRI EEREEH A5
XX B, LLL, clozapinell (REI N HIFERIEMBEEL, kM
BU A#EENBREREL LY, 99 PIZBWTHHENBEROTTILE W
bhAh LT —OBERBIEHAIPFVWEVEFHET S, SHIEHTAE
12, clozapineli b MZ BV 2 FAEMHREOHEGHRIEN THLEFRED
AFAVTEIFEAERIIEW HTHS. BREREVAFATVTORARRF
YL, BE-—BEEROD2ZEEBOEM, WHO L D255 (fup-
regulation WEHT A L EAONTWA D, MEEMEMNMRIIEVTDY,
ERGEMREEOBERS TR A EEDOD 5 %H (Rup-regulation)?,
clozapine TlIR I 6 W EHE IR TWE" " .

JEEFEMFEEOFEMERICE L T INE CTELOBMRMPZINTE
W, T TREFEE] QAN A LGVERTHELMIZEE > Ty,
Miller 5713, TH U TREBRD A T O KN ERBMEA PR UV
TSNS I ENS, clozapineDF T AW Y IEHPREH O D
X EETLIOCIwhEEEELR. LAL, T LT NTOIFERN
BrHmEEARVET Y VERAEREODLY TR, TaEOia ) VY REEE
R MRE L B L CTH 9 v MEERIIBU 5 D23 F B O BN S
nizn'" EoT, b7 & belozapine THE MR BEIEIR A4 Z D IT < W H
20 aY U ERICET kDA LIETER Y. DiEFEEEEEMNPIHFE
MHEMREEOBREBICEETALOMEDWVDhALNL . LAL,
Marin &'t haloperidol B Y% 5 % O D2 % F B IMID 1 S H RO FHF T
R Lo TSN LHMELTEBY, HETARKBLZ> TV, &
7=, in vivoCIIEERPIEMBEFEICLL LTy MBREAEDIZERD HENITL
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ALALNTEPSRETHHRE ' "DH 5.

fl 5, t b= (S-HT)RIWCHEHL, TOH KN B RESREEICTT 5%
HeMRALLIMEDSHAOLONT WA, [TEEM MR CLL, DU ME 3
Lo THBRINANFIL T~/ 5-HT=2—1Y OREETH 5 HBHEO
WEEP5 -HT & BuPH'E #p-chlorophenylalanine, 5-HT & (K EH#H D %5 71
WL AHS-HTREOMH CHIGI N, 5-HTHIUAAH FEH D5 HTE R
RFEIREORE R EDOS-HTHREORETCHEHBINLAZ LMo TEY,
FNIVRENSTAHS-HTROWNBI M S PHERN I NS, £/, 5 HT1a%H
AR FHFE A haloperidolFERHEDO NS L T — 2 Ml T2 L VIHEDALN
AV BIRMMRTD, 5S-HT2ancH FRH EE CTH 5 ritanserinP5-HT 1 4
HXHEFRHETDHSHouspirone PR BERBIVEH ZIHI T 5L v HE"
MEINTVLS. LPLGASL, BIHERTIE, JIEMEEBERSICES
D23 H hup-regulationiZ X §A55-HTREYOZE WKL LT LO KL
FBEMBE LR T,

INFE TIZ, clozapineZ FL—HOIFFEHPHEMIHEIEILS - HT2aZ FRIZ 3
THHMELE S, D2RARINTHAHMAELLVEVE W) BEEFOZ
ERRINTCERLY. BT, KARTUHE, COFEPIEERITEMEED
[BEERME ] WESEELTCWAIEREZEX C, EHNBEMBEEOREKXTD
Hhaloperidol & S-HTREYOBHEHHIRGIZL ST v PR AEDZFRED
ZILZBE L, D2 B lkup-regulationll F T A5-HTROFE R M L1z, &
512, D2, S-HT: Wi ZFHRIZHFTNFMNIHEET A L AHMOENTWAN-
ethoxycarbonyl-2-ethoxy-1,2-dihydro-qunoline(EEDQ)% JH W T, in vivell
BU HIEERIGAEMIFE I & (Ml haloperidol,5-HTH E AR A & H D D2,
S-HT2aW ZFRICN TAEFRZHEL, £DO ST 4 — )% ERITUEM IR
FEOTN LB LRFH ZMX 7.
mﬂ%wamu,ﬁwﬂﬁ%ﬁﬁmw&&m#%@ﬁ%%ﬁ%@%@ﬁﬁ%,
D25 & ffup-regulationliZ X 55 HTREYDOHE L W) B E,LLRFT TS
TH5H. INLDOWED, BHEHD LW ERIGEFEFE DO O KT
5

&
BERELTHEHTHAHALEEZADNIPLTHS.
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X & Lk
(HEBRBHYS LT FEY

EBIZIE. Fin22°C, 120FMBHEFEIR (BHRH S 6 1 30~18:30) , A,
BRAKOBHHBICTEARBCHEL - Wistar REET » b (120~160g) % H W7z,

E#EYL, FERDEMBEHEL LC, haloperidol, chlorpromazine, FE5E
RIS Mym 3 & | Cclozapine, ORG5222, 5-HTHR{EHI#E L L C5-HT2 5%
RFIRFEMK 212, EIRAIS-HTHEL Y A AP EF #FEcitalopram, 5-HT2ancX %
(A PH EFritanserin, 5-HT1a5% & {KH] #HFHE8-Hydroxy-2-di-n-propylamino
tetralin (8-OH-DPAT)Z H\»/z. BH#IZIE, 0.15 % tartaric acid & JH W/z.
(HFEDESHEBIUCREmDOHAER

FEYEERGEROD2ZEF R EFERIZIL, haloperidol (0.1,0.5mg/kg) ,
chlorpromazine (10mg/kg) , clozapine (10mg/kg) , ORG5222
(0.25mg/kg) ZThETNIHIE3AMEEAES L. £72, 5S-HTHRIEH
FOD2SEH (Kup-regulationll M T AHAHE 2 T 572012, MK212
(2.5mg/kg) , citalopram (10mg/kg) , ritanserin (Img/kg) , 8-OH-
DPAT. (00, 2mglkg ) . "Tlhuaihy, haléperidol (0.1,0.5mg/kg) & iFH
L, tHIE3EAMEEARS Lz, STBEICEEEEOHEKE (0.15% tartaric
acid) Zix5 L 7.

HYmARIRESO 1 AMBRICETEEL, K B TR e i 2 0t L,
FOCIWTCHRBFELEZ. oD% 5mM EDTA% & & 50mM Tris/HCI
buffer(pH7.7,25°C)H Cpolytron(set 6.5,20F )% FH\»C homogenize L,
49,000xg CT104 [ EIELTR, [oufferlI TP, HEKXL/Z. BoHNINL v
F %, 50mM Tris/HCI buffer(pH7.4,25°CHICCHERE, ELL, ZOFEK
NL vy b%Z Eicoufferh CRE L, HERL L D ZEFREEGERICML 2.

AREDERFROZFREERZ MG LIZEBRTIL, chlorpromazine
(10mg/kg) , haloperidol (0.1,0.5mg/kg) , clozapine (10mg/kg) |,
ORG5222 (0.25mg/kg) , ritanserin (1mg/kg) %, TN HMF /213 6F
Mo ChlERERNESL, ZO1EM#BICEEDQ (8mg/kg, 4mg/ml ethanol/water
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1:1 solution) ZfEMEAEE L. FREIZE, Thth, HEOEHEEKZRS
L7:. EEDQiX 5 D24IFMRICHIFAL , MAEKR L mBELZEZYVHEL, -70C
WCHRGFELZ. COMBEERIBADFE L FEFEIChomogenize L, HFRIZHED
N7=XLw b%&50mM Tris/HCIl buffer(D2FH A S ER | pH7.4,25C , 5-
HT: ZF K SER (pH7.7,25°CHICCHERS, ELlL, oKL v |
Z Licbufferr TR L IRIEme L 72,
GHEHEEDERSROD2XH KT O M E

D23 BFRDOIEEIZ I[P H]spiperoneX >, Matsubara ' "D FFEZ L 7245
> TC0.01~0.32nMOFHHToBRPFEIZIRIEREM LT, 0.1%7 AV E V&,
120mM NaCl, 5mM KCl, 2mM CaCl2, 1mM MgCl2, 50nM ketanserin% &
{rincubation buffer 1€, JRBEm L G I ¥/, 37°CT155[Hincubation L
/2%, Whatman GF/B7 4 by — ECH5[JERB L CRcZHEILE 3, ik
FlL—alhyry—CREKED B#EZHEL /2. | g M(+)butaclamol{F 1E
TTOREEZIFENEEEL L. BEAEBEWL, Lowry "OFFEIZ LT
HlE L7z,

[*H]spiperonefd fI#5 & EBMD KR ZIBMIRLIGAND %& J{ \» CScatchard fi#
thdA5Z LT, MAKEGE (Bmax) L REFER (Kd) 2EHL /2.
(NEHEFEDIRGROD 2,5 HToAS BB EEEO WNE

MEROD2SHIKL FIIHEEDS-HT2 ZH KO HHBDOHE L Matsubara b
‘DD FIEWCHEVY, [2H]spiperone, [3H]ketanserinZ FNZFNEELEHE L
THW, 1 uMOD(+)butaclamol,2 uM@Dmethysergide{F{E F CTOREEZ T
FNIEFEVEAEL L. PIEMHEEZmLE L /28 (Y EEDOHF H £
Tld, MBMHBEEIEEG L CVLREBFMIZEEDQIZ L AAEIL RN 5 Z &I
AHADT, ZOHNHEEDOHMBRSH 25| WIIHENKGEN B MREED
HBELTWVATARREERDT. COXFRBOZTHFRBIINTTLHEGZT
DEPOZBFRLEERLT AL, EVPESICLLHZEFRBOZILZHRT L
O, SEFRBIIFEDHEBMBEEH LEEDOHLOETCERKDLLE. Lo T, ZF
AEFRIXONCEIVBER L ZFEKREHER(%)= (Y EEDQ B H#H
—EEDQ#) + (FEipHME — EEDO#F) X 100.
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(5) 4% 3t 10 R b7
5 & D BT 1k — TOEL 1B 4 BRI 25 Duncan D S BB Z W, falk
FSBUTEHEL AL 1.

o R
(LDVFEMFEEBERSROD2ZFRB DXL
ERHHE W% D haloperidol(0.1,0.5mg/kg) $ & Uchlorpromazine

(10mg/kg)ld, MFEAROD2ZFRE 2 MBI L CHEWXHEM S E2H, IF
%@ﬁ*éﬁilﬁ;%f@%Clozapine(lomg/kg)i’sJZ(fORG5222(0.25mg/kg)’(°bi
FRELRZEILWEAON o (Fig.1) . —F, D2ZRHEMEKIIH T HHGHHAME
(KdHid, WINOBREFDLIDNBELFEETALN o7z (T—FHEE) .
m, RHHBREIVWTINOFHIZEWTCHL—MHETH Y, 0.3nML) ETREML TW
Al
(2)HaloperidolB RS IC L AD 2 HFHRHMMIIHN T H55-HTHREYHD
=

&

S5-HT2 5% F AR FEMK212(2.5mg/kg) P E RIS -HT H H 0 A AP #F
citalopram(10mg/kg)DEBHEEH Tk, BM T2 ZFRBIIHELZF Ao
7=H%, haloperidol(0.1mg/kg) L BFH L 72854, haloperidoliZ L > TH| & # 2
SNLADEFAHROEMZILICEBICHE®EL /2 (Fig.2,3) . T—FdnR3I7x
VA, DI lthaloperidol(0.5mg/kg) DEMHHER S THLRD LN,

5-HT2anci F KM E #FEritanserin(1mg/kg)D B AR 53 TN H K TldD25
BRI E® 5 AT, haloperidol 0.5mg/kgé DG T,
haloperidollZ X D2 S H B OEIMIEEZ 5 A >/ (Fig.4) . LA~ L,
haloperidol 0.1mg/kgé OHHIR G ClED25 HiFup-regulationZ F FIZ Ml
72 LEigTE)

—F, S-HT 1A% & (hF| # FHE8-OH-DPAT 0. Img/kg D@ PEfF H ix 5L,
haloperidol 0. 1mg/kglil L > T I 2D FiKDup-regulationll L E %2 5 R
th ol (Fig.6) . PF—HIIm 37z A, 8-OH-DPAT%0.2mg/kglZIHE L
THLRFEORETH o /2.




P EDEBIZEBWT, [PH]spiperonedii & DK IHIL TN TORER T X I HF
LEBREGAONGZ PSR (F—FAEK) . M, AHETWTNORIIE
WTH—MHETHY, 0.3nMLL ECTRML T/,

M HEMHEEODIn vivolZl Bl 5D2, 5 HT2aXxHIEHEFFE OB
5-HT2anc A Al E #Hritanserin 1mg/kg % haloperidol 0.5mg/kg & i H
R LSS, 5 HT2ASHIR75.6%, D2 AHIKT3.6% & WTNOFREMKI

dLChbmnhiEFERzrLLE. —F, FHEDritanserin’z haloperidol
0.1mg/kg & IR G L72BEL, 5-HT2aS BRI T2 5E5HRIL69.8% & &
ETHoDIZHL, DaZAHEWPRIIN T HEFRIT45. 1% & HERE, -7

(Table) . CHNWED2ZAEMRIZH TAEFRMSS-HT2aI T HHD L DL
PV E W) 8T, FEERTNEMIFEE CTH HclozapinePORGS522212 B 5
BEEEREEROGR L HUL TV

haloperidol (0.1,0.5mg/kg) WM G LAD2ZHFAROHEFERIL, TN L
44.3%, 68.0% THY, ritanserinZHHEE LEGLEIHOLN TN

- 7> (Table) .

5

ERTEMBEEOEB SRS P KAED 2 E KD up-regulationZ 5| & 27
CEWRECHOENTEY Y, ThDABEECAF AT THEOH K EEER1F
HOWRICEETLZEEZONTWAD, KR TH, NFRMLEIEMRE
#HCHbhaloperidol & chlorpromazine® (B PR 5 CTD25% & thup-regulation )
HRIHIENBERERINL. —F, FEHTHEMFEECDH SHclozapineD 18 1%
5, AN BROEHEECVERECAF AT RIIIEEIT I AP
{7, Ty PRREBIZB I ZBRBOEMEZREI STV EINTWVELY
TR RKMRTDH, clozapineD CORFMEMLHAIN L L L HIZ, FERIE
WHEFEBEMHECHALORG 2L F L IOFHEF O I LWL NIIZ T,

WHDS-HT R E F/8 VRPBENICEEMEMZLTCWAZ LI, Ih
¥ CICH S OEILEWNY, BRE®EZ7”, THEEZN” 7 OMAILEL -
TIRBEINTE L. RN BROEHBEICEL T, HEMHEECL S TE

6




KINLNI LT —d5-HTHREOHHI CHIGIN'", 5-HTHEEDEE 1§
MINLVEHEINTWS., $/2, SHT1aRFHRHBETHAH8-OH-
DP AT haloperidollZ Ko THEEINL NI L T —Z Ml T 5 & v IMED
AONETV. EMARFEEENRE L ZEBERMEL TH, haloperidollZ K
HH RN RRIVERAD, S-HT2ancE FRHFE CH Sritanserin® fif HEZ 5
TEWDLIZE T AHMEPS-HT 1 a5 B (BRHIHFE CTH % buspironed, HUtE MR
FEOHAENBRBVERAZMATZLVWIMEDALNSY. Zhbid, —R,
RETAERICEBZILZN, 5S-HTo 22— ORBETH AR BU 55-HT
HEeZEERMBEIWLS-HT1aABTHY, 22— ORRKREZHRAMSL TCWLEZ LY
XEALHL, S-HT aZFRFIBIIHEMICS-HTRELZEK TSI ®LHAZI LWL,
S5-HTHR O M A HERNBEROBRIZOL N LHE V) AT—FHL TWs.
TARME R GICL HAD2 2 F hDup-regulationll X § 4 5-HTHDREEIIH
LCWEIFSERBRIPLINT WS, Saller 5V, 5-HT2a% F R E %
LhaloperidolD ff HiX 5 D2 H RDup-regulationZ I L 7z & L T
AHM, Young 6°7E, 5-HT 1A% & (F# FEouspirone, 5-HT2an2c5F (K F
#Hmesulergine, 5-HT3 5 R EFHEICS 205-930D 341 3, haloperidolll
LA RAERODEMIIIEEEZEZA PR EWVWIHRT AIEZL TW5.
ARWMF T, S-HT2 S FHRFRIFESPS-HTHNVIAAHFRZORGIZ L > T
5-HTHEpE 2 {RiET A &, haloperidoliER D D25 F{fKup-regulation)’ I 58
SN, R, 5-HToancZ B AR FREIC L > C5-HTHEZINHI T 5 &, up-
regulationlZMIFT A EBHL M I N, L LEHASE, ZOHIFIL,
haloperidol% 0. 1mg/kg® fl & Critanserin 1mg/kg & fFH L /2B 2T A 6,
0.5mg/kgDHHATIETAONGE STz, ZOBEDIin vivell B A HBIKDEH
AR L THh AL, ritanserin 1mg/kg & haloperidol 0. 1mg/kg D #f Hi% 5
TS -HT2aZBRD EHEFIF69.8% &, D2 EHED45. 1 %I B L THL»
WEPS =D F L, haloperidol 0.5mg/kg®D G ClE TN FENT5.6%,
736%EWMBEN L CRAIFIKEVWHEHEREZRL TV, IOXFERLEFERD
ING = 2w G NMIIEERNMEMBELIERL TALH L, HIFEIES-HT24
ZTEBEEEIDZRFEROETNIIH L CTEMNTHAS L W) HT, clozapine®
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ORGS52227x EDIFEHMMHBMHBBICHLL TBY, BHIIHEZFICITIZEEZ
BWHEERERTLEW) BT, FAIBMBIECDH Schlorpromazinell D)
LTWEEWVWR A ZOKBIL S-HT2aS B ROEN HBD 2 BIKOER L U
THBVIGEGIZDOAD2 X F D up-regulationBIHI S % L ) T L 2 RIE
LTWwsS. ZOHEEZEEBICVWNRS L, Saller’ L Young’ "D EDHEM L <
SIS, DFY, HiFEIL0.25mg/kgD haloperidol &Z5-HT 2 aPH E % & i
L727:0D2 R E R Dup-regulation{ZIMHl S N7z, EEH I 2meg/kgt EHED
haloperidol@5-HT2an2c FIRAFH L B L 7272 up regulationld 1 il X
NEholzeFZBAOLNS. LI, INFEFTHMEIN-MBEEILEROAELS
b, S-HT2aZFRED2ZFBRIIH T AHFRED LA DK M #E B &R 512 L
HD25F fkup-regulationD JERRIZBIR L TW A EEMEARIE S N 4. Saller’™
S5k, S-HT2aXFRHEZE CHSHI1CI169,369 10mg/kgD #f % 513
haloperidol 0.25mg/kg D @K 51T K B &k R8s o 118 Mo 1 hn
EILWHMLALIEL TWBEA, THICKL T, Lappalainen 5V},
0.5mg/kgDritanserin® i % 5-150.5mg/kgDhaloperidolfBHEHR 512 L - T
BIAFNIVRBMOKRTICREEEZS I RPobMELTWE. ZOMEL
LT, FIiE TUES-HT 245 F AGERTGE A D2 FHGEREL D+ 25V I
LT BETUEDZFRENENRT IR LEELLNS. Wadenberg i,
D252 % R F 3 T d SHraclopride(16mg/kg)FEFHMED N & L T2 —
ritanserin(0.13-2. 0mg/kg)IZ K o> TITIMHI SN h o/ LHE L TWai A,
CNDBEFROBIFVPEENFETH 5. |
SEORENPLBEHINLE—DDIRHE LT, 5-HT2a%5 F KD BT A3 4
MIZWCEHC CLE TR UMERICEEEZRIZL, #KYBERD R L NH
LTWAHILAEBALNS. BHIRBEORIBIZEL>TRED F)v3 U H{ED
MMBALNDLEWVIHEL DB A, THIE RN UMHERPE A
POHEDS-HTRIZ K> TMHIZFAHEZ T TCVELEILERETLZHLDTH 5.
T7z, ritanserinD ZAMHE S HPHRMF /S U HMBERORKEELZENIE S L
W) ERE R, PRI UFBRRFIBREORSE HhaloperidollZ & > TH# Z AD2
XEFEOEMEMH L7z WIHME DDA ZhoEBELTEXLLLE, 5-
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HTo a5t F RGBT I Lo TR I 52 F/SI U RO BB EN D2 H KD up-
regulationZ T 5 &L W HOBFENAE XL 5N 5. Kapur & Remington® ), 5-
HT2 Af5 SR A $ER SL G SE R D B IBIC WA B > TV AR O VT DD
et ZiRB L CWwWab. F—ld, S-HT2aZ BIKEMENS-HTO K83 > RICH
THIME ERETHI L CHEMCHERIBEREBNIEL L VI LD T,
FINIVRZEBENLLBFECHSD. 5 I35-HT2 4% B UER VE A A F /8 3
VRICGTEEEEES5 AT, TEFILaU s HHWIEGABARE N L CH AN
HIE RO EIREEE ER I VL2 0WIBDOTHA. ANROERIL, $— DK
e DEEDEMNZREL TWAD, BORE L OBMIZ DWW CILEE & H
T2, —7%, Lucas &', Blt, WNBHELH VLB ER T
haloperidolgE N ¥ L S 2 — Mritanserinll L > CHEMIN-REECY, @
ZIFICBI D ENRI VB ELARD OGN VI LR, BoOEHES
T A5MEEZIT>oTCVAE. 4%, ZOBFCOVWTIHI SR AMEANLELE
PNRAL. Flo, S-HT20ZBHICH L Tk, COZEERPIREER L O LB
BB LA fien L AREEIZBW TSR KL~ Tl A ] g 7 g
BELPERAINTWRWED, +3GREAMITA o 20, AEO
ritanserinDIRIZ DOV T LT O E D BEETE R V. 5-HT24L5-HT20 5%
FROBHBEIZEZENDL2E D EHCCORADSBLETCHALEIOLNS.
— 75, S-HT 1A F (RFI P E L, haloperidolZs & D D255 % (I KT 3 3% 3
NFVT—2RIGIR®ALIENVHMESNTVED, KR TS - HT2a5 %
AERTEBFEHOLEG LR D, 5-HT 1 A% B AR 33 8-OH-DP AT fif I L
> ChaloperidoliZ L AD2% F{hkup-regulationlI BEHICNEI SN h . =
NE TOMFTDH, trifluoperazine 1mg/kgDBIH 512 L A D25 B {kup-
regulation?®, 5-HT1a% % (A% B FEouspirone 3mg/kgd #f A L o> CHIHI S
NZEWVIIWMEHDH AH—F, haloperidol 2mg/kgll L D25 5 fhup-
regulation/)’5mg/kg buspironefff IR G CHEE2Z U > VI MK T
LME "NITON TS, COBBIEANECIEIHL M TER Lo 12,
autoreceptorZ St T HBIF CHAH /2, FINI U RIIZHT A EMEIH85L D25
HHGERTERIC A7 INPTWAgENES, MoOMBEERE LN T H0,
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S-HT2 AR B RENE L ISR E AN L LNE TR L MEI NS, A%,
8-OH-DPAT% L ) EiBIE S CREIL 72 0, M0D5-HT 1 A5 % fhofil] Bk 3 % Lo
ERENLEL Bbh s,

RIFTEA HIL, 5-HT2 A% B BT RS ASD2 5 A (RIS 3 5 288 L 0 3 1451
WIS &L, BERSICBY AD2E R EDup-regulation BB S LD & 1
MADPBON. COFRIE, — B OIEER G M7 13 D 5 % R W b7
L CHIM B RWITS HToaE 2O 2 L CRIESI 6 Na L v —h ¥
TOHE "V ES LR XBFTIIOTHL. ZOBIICE Y, 20 5
HLHESNBRBERA D7, B SIS KD S RO up.
regulationZ CI LWL W) HHEFOLEILOLNS. LA L, 5-HT24%5
FIRDEMREN D2 FBRD TN &Y L OB ERIT D25 % fhup regulation
EIHEENBD P, EVIRANIE, D2SFEED EHEEREOREL L1272
L5-HT2 4% B KD JERTIC LB IMBI A A2 < 2 BDH L v HI2 DT U,
ARISOLLMEDVPLE L BbN 5. I ER G MO R A~ & R
RINTVLLHE EABORELECMbAINOOMEL, PETIZL AL
b ®Din vivoeTHD2, S-HT:aRBKEHRIELHE > C, 4% T TEK
BICEELRBRER > T ALEX LN 5.

fa W
HFERNBEMBEOEMEMICBY A5-HTRO B E2H LM T A L %

HEIZ, 5-HTRVEH#E L haloperidolZ i JHL T, DB MU 5O DS R (%

BOZILL BRBEHOD: 5 HT2SH KA T2 58RE2MEL, UTOK

R,

. HFEHRBEMREOBEBWE THHORG 52220 B 512, clozapine
EERIZ, T PRREBICB 2D B RBOTILERE Shhol. &
L, ORG 5222 %8 (R BRIE IR D3 72\ & W ) FEE A LK Ml o 3 ) 5 1t %
HELTWAURESEEZ RIET 5.
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3. 5-HT2ancRF KM EH CdH Hritanserin®D WG % 512, haloperidol
(0.5mg/kg)IZ L HD2 5% F fRkup-regulationlZ 3 BB E 52 eh o8, LU
K HEDhaloperidol(0.1mg/kg)liZ & A D23 % fhup-regulationl & &7 371 &l
o
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5. 5-HT2anci Z (M E HEritanserin(1mg/kg) ¥ haloperidol(0.5mg/kg) fif
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S-HT2 AR H I T A EEREADFRZFRIIHTAHOL VLM EHE T
b0, FEERIGHE M FclozapinePORG5222D T HH R L MU L CTw/z.
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LOTHLHUREENRIE I N 7.

=
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Percent occupation of 5-HT 24 and D 2 receptors by vcarious drugs in vivo

DRUG 5-1HT2 (%) D2 (%)
C-P (10 mg/kg) 63.4 61.4
HPD (0.1 mg/kg) 0 44.3
HPD (0.5 mg/kg) 0 68.0
Clozapine (10mg/kg) 50.5 10.9
ORG 5222 (0.25 mg/kg) 83.7 43.8
HPD(0.1mg/kg)&RIT 69.8 45.1
HPD(0.5mg/kg) &RIT 75.6 73.6

Table
A& HAA




Figure legends

Fig.1 Effects of chronic treatment with haloperidol (HPD),
chlorpromazine (C-P), clozapine (CLZ) and ORG5222 (ORG) on the
densities of dopamine D2 receptors in rat striatum. Animals were
treated once a day for 3weeks with vehicle (CONT), HPD
(OB AKG, ey CFP Y Omgikg, 'Tiply, CREZ Uimygfkg. 1.p.) of
ORG5222 (0.25mg/kg, i.p.), and were decapitated one week after
the last injection. The total number of binding sites (Bmax) and the
dissociation constant (Kd) for [3H]spiperone were estimated from
saturation experiments using Scatchard analysis. Each value is

the mean+S . E.M (h =6). "*p<0.01vs.CONT.

Fig.2 Effects of chronic treatment with haloperidol (HPD), MK212
~ (MK) and haloperidol/MK212 (H/M) on‘the densities of dopamine
D2 receptors in rat striatum. Animals were treated once a day for
3weeks with vehicle (CONT), HPD (0.1mg/kg, i.p.), MK (2.5mg/kg,
i.p.) or HPD and MK (0.1mg/kg and 2.5mg/kg, respectively, i.p.),

and were decapitated one week after the last injection. Each value

is the mean £ S.EM (h =6). "*p<0.01vs.CONT. “p<0.05vs.HPD.




Fig.3 Effects of chronic treatment with haloperidol (HPD),
citalopram (CIT) and haloperidol/citalopram (H/C) on the densities
of dopamine D2 receptors in rat striatum. Animals were treated
once a day for 3weeks with vehicle (CONT), HPD (0.1mg/kg, i.p.),
CIT (10mg/kg, i.p.) or HPD and CIT (0.1mg/kg and 10mg/kg,
respectively, i.p.), and were decapitated one week after the last
injection. Each value is the mean + S.EM (n = B6).

**p<0.01vs.CONT. “p<0.05vs.HPD.

Fig.4 Effects of chronic treatment with haloperidol (HPD),
ritanserin (RIT) and haloperidol/ritanserin (H/R) on the densities of
dopamine D2 receptors in rat striatum. Animals were treated once
a day for 3weeks with vehicle (CONT), HPD (0.5mg/kg, i.p.), RIT
(1.0mg/kg, i.p.) or HPD and RIT (0.5mg/kg and 1.0mg/kg,
respectively, i.p.), and were decapitated one week after the last
injection. Each value is the mean g LS B0 R G S Y

**p<0.01vs.CONT.

Fig. 5 Effects of chronic treatment with haloperidol (HPD), |
ritanserin (RIT) and haloperidol/ritanserin (H/R) on the densities of
dopamine D2 receptors in rat striatum. Animals were treated once
a day for 3weeks with vehicle (CONT), HPD (0.1mg/kg, i.p.) or HPD
and RIT (0.1mg/kg and 1.0mg/kg, respectively, i.p.), and were

decapitated one week after the last injection. Each value is the

mean + S.E.M (n = 8). **p<0.01vs.CONT. “p<0.05vs.HPD.




Fig. 6 Effects of chronic treatment with haloperidol (HPD), 8-OH-
DPAT (DPAT) and haloperidol/B-OH—DPAT (H/D) on the densities of
dopamine D2 receptors in rat striatum. Animals were treated once
a day for 3weeks with vehicle (CONT), HPD (0.1mg/kg, i.p.), DPAT
(0.1mg/kg, i.p.) or HPD and DPAT (0.1mg/kg and 0.1mg/kg,
respectively, i.p.), and were decapitated one week after the last
injection. Each value is the mean + S.E.M thr .= &)

"*pP<0.01vs.CONT.

Table Percent occupation of 5-HT2A and dopamine D2 receptors by
various drugs in vivo. Animals received test compound or vehicle
i.p. 1h before EEDQ (8mg/kg) i.p. and were decapitated 24h after
the EEDQ injection. Percent receptor occupation was calculated by
the following equation.

% occupation = {(drug/EEDQ) - (EEDQ)}/A(drug) - (EEDQ)}X 100

C-P:chlorpromazine HPD:haloperidol,CLZ:clozapine,RIT: ritanserin










