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AERCBET 5, FRMPBHRED F— 3 v 13,
2B IO rm b+ = v 2 HZAEKESTET 505

SRAFESHERIHELHE (EE | 1LORRKED)
£ F X #®

EHFEHHREL L T2 ~2Y F—/ (haloperidol, HPD), JEEHMHAKEMKRE L L T2 a ¥ v (clozapine, CLZ),
RMI-81582 (RMI), Y AV F v (risperidone, RPD), ## A ¥’ = v (tiospirone, TSR) D 5 » FHIZ BT S F—23 v D,
D, 8I0em = 5SHTL, BB HTHREERNYL, £6H (1 VX)) ZRERAERCTRELE. Vv FELTR
*H-SCH23390 (D, & EEH), "H-YM-09151-2 (D, FFBER), *H-r 2 v+ V v G-HT, ZAEKEMR) ¥ F\ 7. HPD Img/
kg, CLZ 20mg/kg, RMI 20mg/kg, ¥ 7otk RPD Img/kg #BHEARE100E, FRFADO YV ¥ v FEERIRL b5 L1,
VAV FEEE15—240% (EYE5525—25057) 1T, HPD 2 CLZ, RMI RPD & h b &\ 8%k D, SAKEERLY T
L. Zhcstl, RAED CLZ, RML RPD i3 HPD X 0 b &\ ATEERE 5-HT, SAGSEREYR L. D SEFC O
Tix CLZ, RMI OB ARE LIcSAEEEERLRL, RMIWE CLZ I h3F W EERAFRLE. Vv FEEOSHIZIITS
D, 5-HT, &% S5HE & HPD, CLZ, RMI, RPD, TSR D #5-& & OBRIT Hill iz X » TEW & h, CLZ, RMI, RPD,
TSR oW Tk D, ZFEM L S SHTL. ZEFS~OBFCBHAMLZD 54, HPD ¥ TH-7. 5K, CLZ 20meg/ke,
RMI 20mg/kg, RPD Img/kg % HPD Img/kg & H#+% &, D,REELERCICHIEHER B> BRE L\ 5 BALRIRYE
pRDbhic. FEIFEHIFHREORI e S-HT, TEGENHRIZ, RRENCEV THRA S TEDREDHE L —K
L, $EEBARGRTRD DhiOBRE ALY, FERABHREORELMEEO—BLHBAL > 210 LEL A
7.

Key words in vivo receptor binding, dopamine-D,, D, receptors, serotonin-5-HT, receptors,

atypical antipsychotic drugs

BEERRKICE T, BHOER CUTHER) wx-3 5 ik
FEBRIARTARTHS. FOEREBFEZ DT, Seeman
HUATEMEEOBEKFEEN F—-% 3 v (dopamine, DA) 2 &
ZAEE (LT D 325Gk EWEm e AET s Z L 2RLTH
¥k, DRAGLEOBEEMEE XN TEL. BEEAZIATHS
A~ a1 F— s (haloperidol, HPD), Z m L 7 v <= o v
(chlorpromazine, CPZ) 72 & ®, o % & B 51 K& 74 /& 3K
(typical antipsychotic drug, TAPD) 12 BB —i§&t%H 5\ L
BE-R4IRO DEZEGENMERICL D, #EABER
(extrapyramidal symptoms, EPS) & 7' = 5 # # v (prolactin,
PRL) mfE7s EOFWER Y BEEICERZ L, BEHMERC L - T
ZERBEOAF RO T IR DR OWEIERYETE 2 &
LHLATWAY, ChL0EHIIHL, REZ rF Ly
(clozapine, CLZ) ¥ %1 & T3, Wb A FEEHIIEHFEE
(atypical antipsychotic drug, AAPD) &\ ioh B —FED IR M
EEHIRhTWA". AAPD {2, EPS ®% PRL mMEXFIE L
<K, TAPD i L THIBRENUODBRBEEC BT S, B
AR B I BHERIC RS T " T ERESh TV .

AAPD DEFBEMEM L LT, Wiesel 52 3£ty v =

TR 54 3 A26A%AT, PR 54 4 230 2R

Iy¥av - bEISF 74 (positron emission tomography,
PET) ¥ AV icEBRiz & b, CLZ 2 DAl BZ%44k (LT D%
B TR T ECEEEMEEE L, TAPD iwikLTEV
D ZBE/D EBEEFRERTLRELTVWA. ZhiRl
Meltzer 593 &% TAPD & AAPD &2\ T, D, Dy X Of
€= b = v (serotonin, 5-HT) 2 #EZA&&E (LT 5-HT, S& %)
T 5REARAMEORF LT > R, SHBEHHRED D,
ZEE, S-HT, RBEC R T 2 BFd O LR (5-HT/D. ft) 28
AAPD T& <, TAPD & AAPD DHFIcEHTH 5 LiE#H-
FTwa.

IOLINEBEEREEEBROL IRREN (1 vE b R)
DEET CTHRITINTELN, FUBHRELH 50D DA,
5-HT RBGINTH2FHBEENRREN, £ENTER®D
BLOWRELDH DY, L EMTESARIGR TORBEMR
EORZRBHIIHTHIHROBHVETATEL., ZORCHL
T Saller 52, FEE/ 7 I VEEEKIZIETHEHCKEST A
Nz bFvILR=NL2z b Fw-], 220~ FrF/ )V
(N-ethoxycarbonyl-2-ethoxy-1, 2-dihydroquinoline, EEDQ) %
Buwichgiz kb, TAPD, AAPD 04 EARIGRIZEITS

Abbreviations : AAPD, atypical antipsychotic drug; CLZ, clozapine ; CPZ, chlorpromazine ; DA, dopamine ;
DMSO, dimethyl-sulfoxide; EEDQ, N-ethoxycarbonyl-2-ethoxy-1, 2-dihydroquinoline; EPS, extrapyramidal
symptoms ; 5-HT, serotonin; HPD, haloperidol; MDMA, 3, 4-methylenedioxymethamphetamine ; PET, positron
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D, DAL ERLME L. LhL, ZOHETIE, HBRE
BT hBIHERFEREGFC L DEBEROEL I L OME
HLIERHIN TS,

7z TARBL T, BRMI D, Dy S-HT, ZEGEERT S
LR BHEE Y ¥ v F T B H-SCH23390™, *H-YM-09151-
gus Sy & e ) VO R ERFRBEEEGERCEE TS EE
ARIGRT, #EABOREOZAHIRTHRARME LR
=1, AAPD OEBYHBRORF LR, L LT,
BEREEICE T AAPD & LTOEREAERSA TS
CLZ™~® RMI-815682 (RMI)¥, Y & Y ¥ v (risperidone,
RPD)#~2, #+ A &' = v (tiospirone, TSR %M\, TAPD
%% HPD L OHERTo7C.

MBIV HE

I.& %

HPD 12K HABIZE (KBR) X », RPD X Janssen Research
Foundation (Beerse, Belgium) & b , CLZ X Sandoz Phar-
maceuticals (Basle, Switzerland) X » , RMI (& Marion
Merrell Dow Pharmaceuticals (Cincinnati, US.A) X 0,
TSR I Bristol-Myers Squibb Pharmaceutical Research
Institute (Wallingford, US.A)) I b #R#E%x 51T,

3H-SCH23390 (LHstte 2.78 TBq/mmol), *H-YM-09151-2 (kt
BAHEE 3.22TBq/mmol), *H-# £ v & U v (bstse 2.22TBq/
mmol) t3 New England Nuclear # (Boston, US.A) & WA
Li. MoREIEHR V- LEEREZ r< /774 —H%
Burc. ]

1. £FEARGEZEHEERR

WXL AL —REHS b (EHFTF, BW), BE
210—240g THA. FH KL DFH 8 B30 ST DBIRE Y 1
IATHE L. SR (HBEAR) BIUHRIEEERE L
fo. EBRIZFRTI0ON X H T 4RO T -7,

1. #EHEEHEEC LS, D, D, S-HT. ZEGSERORE
R RIE

5, Mz HPD 1mg/kg, RPD Img/kg, CLZ 20mg/kg, RMI
Wmg/kg, BIURBHE L THETRA5RAEE (0.21-0.24
ml) DY 2 FLANLT w5~ F (dimethyl-sulfoxide, DMSO) (f
¥w¥E, KR) ¥ T h EhEERES Lic. EEICOVTL,
KEMORBREHRRICRIT BT 2 Do TABITHT 2 BRI 72
SUCHRREEYER L CRE L. EpR510081, Y
Hv K& LT *H-SCH23390 (D) 5% 75 (5 8 #), *H-YM-09151-2
(D, SHBER), T3 °H-r 2 v e ) v G-HT, TBEHER)
% 1.54—1.68MBa/kg 30 (EBAEKITE 4 0.4ml L F
R) BEIRE D 5 » PEBRARE L. VF Y PRIRAES
#%, 15, 30, 45, 60, 120, 24045 DA TS v PEWEL, &
R LA L, MEERE, #fE, MEEDOEHL
fo. MIEERSE, BE&BCOWTIIHETX L H bYRIO £
EREE L. BERYHAG, ThEXh oM EREEH
LTy r=v 350 (Packard, Conneticut, US.A.)) Iml %0
%, S0COHEREK T2 — 3RMA v - 2 vEITL,
BR LI, BELCER, BEXETASD D 0.5N BRT
PHI.OWEE LIev v FL—Y g VI Z TN, 77T N2

(New England Nuclear) 10ml 0%, 12—24BFHE &>~ v
FL—v g vy & LSC-1000 (Aloka, HR) W THEEY
WEL, ZhALDOREELSEEEXI0% L LEBRLE
T BIER 1g M D OERER (%dose/g) HFEH L. KWT,
KRTRINHEYR, £EYC L HAHELE E 2R EHD
Dy, D, 5-HT, ZRABDOEER (0%) &Lk o=C1—X—
Xoo)/(Xs — Xos)] X 100(%) (Xo, 4tk 5B OMHEERE ¥ 73R
&tk Xp, EWREBRO/NN Xs, NBBOMHEEREE
1SRG X, HBEONK, OTAENOEREXK).
fratE & LT, HPD 458 & RPD, CLZ, RMI & 5-F/H D
SEBOEDRE (D, S-HT. Z&H), febvic CLZ & RMI
BEHMO SEROEORE D ZAH) KR TRES &Y
Faay, AEEYRSEEE Tukey-Kramer D% & HEH:
TRBR I YUTYEEE Lz, £, £4035 » F OFHE
EE D, SEBEERYESRE D, ZEGSER TR LIE (BT
FEEFEE D/HAK D ) OXEHEERCET 2 THEOL
Bz, Student's t-test ) B, EHRE 1 BUTE2ER
E L.

2. BREHBEHRECIS D, S-HT. ZEEEERORE—
RIGHRE

5 5 M 107—50mg/kg OHEIETCHAEY B L= HPD,
RPD, CLZ, RMI, TSR % MR # S L, SBFEE LTUHAE TS
LEAE (0.21-0.24ml) © DMSO #Fh FhEBERAKS L
Fr. FERMLEBI04HICSH-YM-08151-2, ¥/ H-r 2 v+ v
% 154—1.68MBq/kg ¥ (EEKHEKICTE 4 0.4ml K F
) BBIRE DS » MIEELR, U Y VEBER, 605 0K
HT5y FERMEL, EenceMyEH L, EERE, &
&bk, PMREETOH LA, LT, fIROFERICELT, £40D
O WTE A DREICE T 58%E D, BICHBRERE
5-HT, SEELEEER (0%) »EH L. BHhECOWT,
BTk T Hill R~OE U TV, EBIRBMIRECLS
Dy, S-HT, ZRGEEROAE— RICHAEY FHR L.

B &=
| . HPD, RPD, CLZ, RMI (T &% Dy, Dy, 5-HT, BEHK S
HEOERRT

1. DI ZEE

SEBAGHBEERED S b, BEL DIZEHLHERN
Bohtoix CLZ 20mg/kg, RMI 20mg/kg # 5 HDLTH -
oo ®1ims ., PETEERBIZEITA CLZ RMLIc k5 D%
Ak EEROBEEEY R L. RMIWCL s DA LGER
12 CLZ XhdEBILKEM -7z (F=9151; df=1, 38; P<
0.01).

2. D, %AlE

X 21z HPD Img/kg. RPD lmg/kg, CLZ 20mg/kg, RMI
20mg/kg W LB, T v Mgkt D ZEFELFROBRMZLEL
% 5% L 7=. RPD (F=27.16; df=1, 42; P<0.01), CLZ
(F=193.73; df=1, 38; P<0.01), RMI (F=201.38; df=1, 41;
P<0.0) im k5 D,ZFEGEFRIICTFRLHPDIZ L 5 EHR
LD HEEREN T

3. 5-HT. &G

emission . tomography ; PRL, prolactin; RMI, RMI-81582; RPD, risperidone.; TAPD, . typical antipsychotic

drug; TSR, tiospirone
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3w HPD lmg/kg, RPD Img/kg, CLZ 20mg/kg, RMI
0mg/kg o kB, 5o M TEERE SHT, ZHE SHEORE
WE(LET L. D ZEGEERL I, RPD (F=173.95;
di=1, 42; P<0.01), CLZ (F=131.18; df=1, 36; P<0.01),
RMI (F=201.83; df=1, 41; P<0.01) it HPD k h 3 H =S
VW 5-HT, FFGEEREY R L.
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Fig.1. Time course of D, receptor occupancy (®%) in rat

frontal cortex after single intraperitoneal doses of clozapine
(20 mg/kg) and RMI-81582 (20 mg/kg). °H-SCH23390
(1540—1680 kBq/kg body weight) was injected into a tail
vein at 10 min after drug administration. Each point
represents the mean®S.D. (n=4-5). &=[1—(Xp—Xuw)/
(Xs—X:s)]X 100 (%), where each abbreviation represents
radioactivity (% dose/ tissue) of, Xp, frontal cortex of
drug-administered rat ; X, cerebellum of drug-administer-
ed rat; X, frontal cortex of vehicle-administered rat; X.s,
cerebellum of vehicle-administered rat. @—@, clozapine ;
[, RMI-81582. *P<0.01, Comparison by two-way
ANOVAs.

100 7
l KA = Bommrwo=oo- it 3
a -
e | **
*
>
u H
§. 50 1 J
8
8
0 T T T
10 70 130 250
t . L. .
Ligand Time after Drug Injection (min)
Injection
Fig.2. Time course of D, receptor occupancy (®%) in rat

striatum after single intraperitoneal doses of clozapine (20
meg/kg), RMI-81582 (20 mg/kg), risperidone (I mg/kg) and
haloperidol (1 mg/kg). *H-YM-09151-2 (1540—1680 kBq/kg
body weight) was injected into a tail vein at 10 min after
drug administration. Each point represents the mean=S.
D. (n=3-5). ®=[1—(Xp—X.un)/(Xs—Xus)] X 100 (%), where
each abbreviation represents radioactivity (% dose/g
tissue) of, Xp, striatum of drug-administered rat; X,
cerebellum of drug-administered rat; Xs striatum of
vehicle-administered rat; X.s, cerebellum of vehicle-admin-
istered rat. A--/A\, haloperidol ; @—@, clozapine; [},
RMI-81582 ; O—CQ, risperidone. *P<0.01, Comparison by
two-way ANOVAs.
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Fig.3. Time course of 5-HT, receptor occupancy (®%) in

“Frontal D,/Striatal D,”

Fig. 4.

rat frontal cortex after single intraperitoneal doses of
clozapine (20 mg/kg), RMI-81582 (20 mg/kg), risperidone (1
mg/kg) and haloperidol (1 mg/kg). ‘H-ketanserin (1540—
1680 kBq/kg body weight) was injected into 2 tail vein at
10 min after drug administration. Each point represents
the mean+8.D. (n=3-5). P=[1—(Xp—Xu)/ (Xs—Xus)] X
100 (%), where each abbreviation represents radioactivity
(% dose/g tissue) of, Xp, frontal cortex of drug-administer-
ed rat; X, cerebellum of drug-administered rat; Xs,
frontal cortex of vehicle-administered rat; X cerebellum
of vehicle-administered rat. A--A, haloperidol; @—@,

clozapine; [J—{1, RMI-81582; (O—, risperidone.
*P<0.01, Comparison by two-way ANOVAs.
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The ratios of D receptor occupancy in the frontal
cortex to that in the striatum in individual rats treated
with clozapine (20 mg/kg), RMI-81582 (20 mg/ kg).
risperidone (1 mg/kg) and haloperidol (1 mg/kg). D, recep-
tor occupancy in the respective regions was calculated
with rats administered with *H-YM-09151-2 (1540—1680
kBq/kg body weight) in the time course study. (W
haloperidol-treated group (n=26); (&), risperidone-treated
group (n=24); , clozapine-treated group (n=15); (&),
RMI-81582-treated group (n=21). *P<0.01, Comparisons
with Student’s t-test. (Data expressed as mean+S.EM.)
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4. HEC LD D, ZEBLEROHMEDOR

WHEERHR, BEEOMARBCTEELL D.EFHLE
BRELNLTNTOT » P ERECLT, H4OEYREH
O WCHIRERE D.XBG SFRYRES D.EBELEXR
Tl LifE (FTEERE D/R&E D i) #EHLE. R4
F+ 2 &< RPD Img/kg (n=24), CLZ 20mg/kg (n=15),
RMI 20mg/kg (n=21) #5812, wFh d HPD lmg/ke
(n=26) {EFHL D bAEVITHERE D/ii%kE DA RL
1.

100 1
o
R
e
~
g 50
=
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8
WL S : .
0.1 1.0 10
Dose of Haloperidol (mg/kg)
Fig.5. Occupancy (&%) of D, receptors in rat striatum and

Occupancy (®%)

Fig. 6.

5-HT, receptors in frontal cortex with various doses of
haloperidol. *H-YM-09151-2 or °*H-ketanserin (1540—1680
kBq/kg body weight) was injected into a tail vein at 10
min after intraperitoneal administration with haloperidol.
Each point represents the mean+S.EM. (n=3—5). &=[1—
(Xo—Xuw)/ (Xs—Xas)] X100 (%), where each abbreviation
represents radioactivity (% dose/g tissue) of, Xp, striatum
or frontal cortex of drug-administered rat; X, cerebellum
of drug-administered rat; Xs, striatum or frontal cortex of
vehicle-administered rat ; X.s, cerebellum of vehicle-admin-
istered rat. The dose-response curves were analyzed with

a minimal-square method. @—@, Di: OO, 5HT,
receptors.
m B
50 1
L I
0
: - 0 100

Dose of Clozapine (mg/kg)

Occupancy ($%) of D, receptors in rat striatum and
5-HT, receptors in frontal cortex with various doses of
clozapine. ‘H-YM-09151-2 or *H-ketanserin (1540-1680 kBq/
kg body weight) was injected into a tail vein at 10 min
after intraperitoneal administration with clozapine. Each
point represents ‘the mean+S.E.M. (n=4-5). " @—@, D;;
OO0, 5-HT, receptors.
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Fig. 7. Occupancy (®%) of D, receptors in rat striatum and

5-HT. receptors in frontal cortex with various doses of
RMI-81582. °H-YM-09151-2 or °*H-ketanserin (1540—1680
kBq/kg body weight) was injected into a tail vein at 10
min after intraperitoneal administration with RMI-81582.
Each point represents the mean+S.EM. (n=4-5). @—@®,
D,: OO, 5-HT, receptors.
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Fig.8. Occupancy (®%) of D, receptors in rat striatum and

5-HT, receptors in frontal cortex with various doses of
risperidone.  *H-YM-09151-2 or *H-ketanserin (1540—1680
kBq/kg body weight) was injected into a tail vein at 10
min after intraperitoneal administration with risperidone.
Each point represents the mean+SEM. (n=4-5)
©—@. D.; O, 5HT, receptors.
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Fig. 9. Occupancy ($%) of D, receptors in rat striatum and

5-HT; receptors in frontal cortex with various doses of
tiospirone. °*H-YM-09151-2 or °*H-ketanserin (1540—1680
kBq/kg body weight) was injected into a tail vein at 10
min after intraperitoneal administration with tiospirone.
Each 'point represents ~tHe “meanS.EM. (n=3-5).
@—®. D;; OO, 5-HT, receptors.
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I . EEHBEHEERICLZ D, 5-HT, 2RESHROBHREK
O B

5 —K9wmR+z &<, HPD, CLZ, RM], RPD, TSR & &
5 Dy, 5-HT ZRESERO HERTHZ Hill Rz & - CGEL
Eh, ZEGEER (0%) LEHHSE D mg/ke) ik, kX
DEEMES R 0=, XxDY/(D5+1/Q) (Q, S BEHK). =z
T, D, ZHMHITOVTIE, HPD 5 8 0.n=100, Q=0.74%
0.35, S=0.99+0.37; RPD # &8, 9.,=100, Q=2.13+
0.61, S=0.7240.16; CLZ # 5%, 0n.=100, Q=0.35%
0.35, $S=0.3940.09; RMI #&£&, ®..=100, Q=0.10%
0.10, S=0.58+0.44; TSR H#458, P.,=100, Q=1.37%
0.58, 5=5.431+0.66, 5-HT, Z&MEw >\ Tk, HPD 58,
Bpy=77.21+4.6, Q=0.90+0.14, S=1.29+0.06; RPD # &
B, On=98.34+1.1, Q=58.8£51.8, $S=0.95+0.36 ; CLZ
BEE, On.=100, §=2.15+0.44, S=0.67£0.11; RMI & &
B, Onw=100, Q=2.94+0.67, S=0.58+0.10; TSR #&5&,
@,.=100, Q=1.83+1.44, S=0.56+0.16 (mean+S.D.), #'/&
bhtc.

-1 =

AAPD OEZHE LT, Meltzer’™iZ, S rEBITA 2 LS
v —FEREANEL, v MZBWT EPS O B MmiF PRL ©
EARBE DABRALGI LR ET, DA IS OMEEEYE
(B5-HT, 7F 12 ) V) RS F FADOFHRR, H5EROBH
FERDO AT b FEEERNDDREYETEZLLEFTRLTY
5. SEHAVCERO LT, KBTI OTHRICUTULIED D
DX CLZ ExDOFHEETHA RMI ThHs. ZhiewLT
Deutch 5™, AAPD % EPS #ERLIZ{ Wb D L LIELE
#EL, TOERMELY I 2EDY, ThOVBENCIFRETS
LT, OBRH D ZBEET v &= 2  QFHWH
D:SHG7 =A@ D EAE7IT=2 1@ SHT.XEMHET
VELT=A @ SHT.ZFBGT7 v 2 T=2A v I ~< - 7
4L FPEBRETVEI=2A YD/ AT FVFY VEEGET7 V&S
=AML ORT IT=A BT eFA Y VEEEKT v 2T =
AN D, EAGE LU SHT. Z8E7 v 2 =2 t O D2A
BRIVSHT, SBHRT v T2 PSR EL TS,
RPD, TSR #@D» 7 3V — DREFMNEH THH ELTWB
Moore 5P XL DMK OF T, BER I URKERE L2178
EEEWHEYELEEDRA 7 Y — = v VEDLRTIE, Hifclk
AAPD OB+ TH B ERXTWHH, AR LTE
7ok 57 AAPD DEERE® Y, BYOEARLELDh L
EOZEEDEMEAT(LLBIGI® A Z L2, AAPD o
LEFBRF OIS A MBI E - C, H-kREYAETAL
DEREINRTVBY,

UED X 57%Bahb, Ty VAW EEEARIGRIZE
i+ 54% AAPD 7500 HPD @, D, D, 5S-HT, A& TR+
HREGRMEONEL SER AL,

PR, H5 oBE0C X aREDZAGDEERARIGH
A EERICELTIZ, DA ZaMGRHACE 5L, %Y,
WCTRIRB Y 7 v VB 5 Lic—E 0%, R
BREAMA L LT INEE AV, BSEOREE/ MR RD,
FTORYEMBEFHENBRETHERETI LW FELAVWDS
NTEEY, DN LARRCTIIEER (%) L\ 5 #ia%
BALT, FEEYOBHERM LR L.

o

¥, fER, EEARGRCEIT 2ZEERESERIT BT
2, VAV FEERO—BAICEITE, B DY # v FOER
Ry LICREMIbhTEL. LhL, £ERRIER TR
Fl&SBICHMADERR Y 7 FRENE(LT 2109, S84
EVH Y VORENTEICETAZ LiXic. TOHRRERL
e BT, AEBRZSWTUL, BROV IV FE5 o M2 EL
HEO, ThZThOZEROEEDIT L 5 5 BRORRFHHE
ETIT o7, SEROEKFHWUETEL T, EYKsEL
LT HPD Img/kg wwxf L, CLZ 20mg/kg, RMI 20mg/kg,
RPD Img/kg EBE L. ZhbDOHEK TIX, HPD idke
RPEMHRETED CLZ, RML RPD X h BV D.ZEELER
BRTI LD, BHBELER L EBRNTAERERREE
WTHLMIEE . 86K, MUBSECRWT 5-HT, 8%
HBEEROBEEEY KB LIt 25, D.EAEOBE LN
i, BME LT XTOFEERFESREIL HPD X hdEVE
BESERERLTTZ LB L.

WNT, BEYC LD D, 5-HT, RBRGEEROHERAE
FRETNL, BBHRECOREEY R LILED D,
5-HT, R T 5 G ERY 2. £OSEROERINE
D, VAV FESESK, TebbEEDHEET0S RO
ACBOTEELR D, SHLRBEEEERNED i,
FRRERIZBITAEEHT IS Dy SSHT. ZABEERORE -
RICHBEER L. RECTR LD &L, REDT I BER
fEEERIZ Hill Ric & - GEUE R, HPD O 445 D ZR/GIC
IhEVEESENE YR Lo L, CLZ RMI, RPD,
TSR iX, ¥ S-HT, FAFBICH LTI hBUWEMEL R L.
Zz7, CLZ RMI @ D, 2%, RPD © 5-HT, S&E BT
DRE-RICHBROBROEEREN KE S o - fehs, CLZ
RMIZDWTix, 1P hA i EOBIEAD =% 50mg/kg & »
BOBEERERTEHETH 722 L, RPD IZDO\Ti2 0. 1mg/
kg LW HEVEEDORETOHERDOMELY R\ o & A EH
TEFLNA.

INBHORBRICL D, AAPD & LTED LA TWA CLZ
RMI, RPD, TSR Wt Y & v Py EEEGRCEET 54
BARGRIZE VTS, TAPD T3 % HPD & 0 48\
5-HT, FAKICH T EETMME LR T2 L RERIAL
Meltzer 53, 7o PRAES = F— P EAVERBREAR
[ERIZEVTEE TAPD 8 L0 AAPD © D, 5-HT, Z&EIC
T AEMEE R LR, D) S-HT.ZEBICNT 5 5EY
D Ki HEOYMF O (5-HT/Dokk) &AL, 13EA ETNT
@D AAPD 121.120L kD 5-HT/D bR RTZ & 25 L,
AAPD 2 5-HT, ZAEGIR L, DEEEOI0EL EORBEHEN
UrETHZERR LI, ¥, MEL®IX EEDQ ¥ B\ 72 f
HIZL WA D AAPD @ D, Dy, 5-HT, ZHEBICH T 5 HHFX
#PIFEL, CLZ, RPD 72 &2 HPD, CPZ /s &' ® TAPD & ft#
THE, DLEFGE LY SHLZFGLNTIEEEINB 2L
iRLic., SEOKERIL, X W &EBEWNLESRRIGRT, &F
T 5-HT,/D, ket TAPD & AAPD 0¥l HERTH 5 &
WA FROFEYERRETALOTH /. BEHY ¥V FE
EHEREEETIEERRIERTOLEBHEMRIED DA,
5-HT ZAECRT 5 EEO BRIV, BEITI
YH Y FE LT HAYRe vz 0FBEY AV BELH
RADHOHETHHY ™, SEOFRIZLThHOREHL
L, OF R FROZREICERY ¥ v ¥, i S-HT. 5
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EOEBCHy 2 v ) vERGEIE, QBAHEY F V¥
LREEEY F OBSRIGIE LTV AR 4 DR A RT BEE
GEEEYER L@ MR LZ L, PEBHTHS

AAPD D#>, Z D X 5 e\ H S-HT. 2GR & S8R
DIERIENEA L OBIEIZ O\ T, BT Schmidt 5™3EIREY
5-HT, S84 7 v & F= A+ TH%5 MDL 100, 907 REEARR
ERCEVT, DA EROERECIFEELELT, O7 v
T2 R IVOHREE 3, 4 AFLYIAF VAR YT 2RIV
(3, 4-methylenedioxymethamphetamine, MDMA) ORIBIZ & %
DA DAFEM{LEIET 52 L, @ MDMA © & HIfSK
o DA BEFRFEAYEHEILIZLeRL, HTL.ZEH7
vad=2A M2 DA RESHT RD7 VA5 v AREETHIR
BT, DA RO B THENDHZ L RIERHL
tr. THIC, Meltzer® ZRBEOH BFRFEEBMOPFRIZBL
T, HBFBEOMKPIC R TH DA K& 5-HT ROFEEDE
BERIEE, TR REVCEELE- T HAREYRR LT
Wwh. LiraEET D L, AAPD O# S-HT. R RGER, &
L LT TAPD OHBMIERDRICED = L "~ DOHEHRIRIL L
fehaBEELLNS, T, AAPD 2 5S-HT.ZEH(F
BaETAESEL, BEREEWT SHTL.ZAET7T v =21
DY &veyvik HPD LA TH L EPS AESBTH L
SEEY 2, 5-HT, BRGET v & 2= 2 F BOEROBHEER
CERTHAEVIREBLHETHHOTHS.

RERRGEAROBENRECH T, CLZ 20mg/ks
RMI 20mg/kg DHABEE Lz DIZRFHELSERLR L. B
Li-EDEERFECOETENCZ L D RAKKCHT S
BRI BEWCHE Licid, CLZ, RMIiZ HPD,RPD £ 9 %
Rz D BEKCHEGEEY £ERRIER TR LA E W
Briwcich. PERREE DSEGLOBEEIZ2WTIR,
D, D ZAEAMA THEC/EA L& > T DA BEEXEA T
BELSIERYR, DIEAEET T=A 2%, HPD &5 & 0+
AMEEB LR OPOCAFF T RELIRLD EVWIHRE
BHD. Fto, Altar 5 24EIA 2 CLZ RMI g & —#0
AAPD D&Y, =7 ADHEFICHITH DA Ok, fAHEE
ERLT D EEGET V2 I=A +Thsd SCH23390 LFE U
B RiE+oleRL, AAPD OEElFO—HE LT DR
BEENYRL LB ST TS, £ERARIERT CLZ RMI 4
D, SAEIEGEFME AR LIS EIOKERIT, Meltzer DEHR
TEMFED AAPD ThH 2 CLZ RERECAFF ST EREIL
WY LT AR L BE T AR AR T L OLEE LD
hs,

D, ZAGEEEOAMBIRYE RIHERE>RES) 1,
CLZ, RMI, RPD =B\ C&®» Az . Janowsky 513,
CLZ, HPD @M #H 505 » 'IHERB L REBITEIT S
By s 4 PeEKRERD D.EFGBREYHZEL,
HPD MRIEERE & BEBOTPM T D, ZAGLHEMI T
DL, CLZ RETHEERBIC R\ TOHR D EFELEMS
¥, Betko D, TEGBRECIEEY S h ol REL
THH, CLZ OMA D, REE~OIFBORERE L/ LT
WA, X LIz ERAEERNC S, HPD O 8ME S REEICH
BRI LTV AREO AIDA HEMMRE L THERE
PR A B LT 5 S © A10DA #EMRIRE D
BERSY W ThLEMI 20K L, CLZ ik AIDA ##E
MRBEOMRES O LR {RET S LV IBREY $H b, TAPD

L AAPD T3 DA OBESAC L b, TOFANRIL DR
WRREINTEL. SEDEFARGRTOEERY D D,
SHREEFEROGARINET, ZD X 57 AAPD DR InE
BRRo—fEHAEL Y 2 LBbhD. MADKREELUAOR
Ko D, SEEOATEOWTIE, AEBTHVZ *H-YM-
091512 #FAL-RBREARGRCE TS5 » MITRERE
wRT A DIEHEGNER IR TVE9, 5o FITRERK
B D, SEBRERGEED DEZAFEEDO BB Ll
WA ERGRAERC IARET A, SEDOTLCHIEL
RHEERE D, SRS EEROBRICIEEY T LESRD
A5,

%% AAPD OB L LT, $EIEKC D, D
5-HT, SR ErwRicimvgbicst, CLZ, RMIZDuwTik
5-HT3HSHEGET7 v & I=R L LTOERY 2 -7 3 /B
B (GABA) B~ORJEMIERM, TSR oW Tk ¥ A
Ko v S BB EAQRRMETY o L BRI L OBE
THUSLATETWS. i, EEORET I v —= v 7Bl
DEFS LD, FHMREOEHENETHILEERIDLETR
%% CLZ kEWERMAH 5 DZFEHY /2 £ DA ZEHDO%
BHOEE, X5 LERCEARREY AT 2 EYORET,
AAPD, TAPD DA A & 3 vEBBREICKN T AFRDZERT
Z FEMFEECOWTIREFENDOBFN SR TED,
S, FROIIHTEEYEHERRERCTRE LTV Z
Lw kb, AAPD OEEZMEHO XL BRI
5.

® b

BIRET Dy, D, S-HT. ZAGBHEHRTLABHK I ¥V FTH
% 'H-SCH23390, *H-YM-09151-2,°H-r 2 v+ V) v & T FhE
BABNICHESTHEBARIGR (f Y EXROR) T, ERHHE
wIREE (HPD), FEERyisswA% (CLZ, RML RPD, TSR) ©
Sy P RRZEBCRTAIREENEONELTT, LITOK
R,

1. SABEEROLBMIUECEVT, REE DEFRIC
~\ 712, HPD Img/kg » CLZ 20mg/kg, RMI 20mg/ke,
RPD Img/kg £ D bE W EERE/RL, MHAERESHT.RE
iz onTit, WICEAE® CLZ, RML RPD 13 HPD X hH b
%VﬁﬁgkﬁLh.mﬁ@%ﬂovfmillwmy@,
RMI 20mg/kg DANKE LicEHERLR LI,

9. HPD, RPD, CLZ, RMI, TSR iz X % D, 5-HT, £& %4
EROBEHREME Hll 12X - TELE R, HPD D&A
5HT, S8 L 0 b DEEBCEVCEESREMNEL TR Lok
L, CLZ RMI, RPD, TSR it 5S-HT. SEAIZ L b &EVEA
HRRLTZ.

3. DEBGEEROEFVAEOK RS VT, CLZ
RMI, RPD 12 HPD & olEic kT, MTRERE>HEHEL
Wi D RBESBLSEROHMERENTD bR,

L EDRERL, EPS Z0RWEBO BRI, HEROE
MR bR & T h B IEER RO REPNEEDO—
HBEHAL>BEELDN.
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Abstract

An in vivo receptor binding technique was introduced to evaluate the binding profiles of a typical antipsychotic drug
haloperidol (HPD), and atypical antipsychotic drugs clozapine (CLZ), RMI-81582 (RMI), risperidone (RPD) and tiospirone
(TSR), to dopamine-D,, D, and serotonin-5-HT, receptors in a rat brain. *H-SCH23390, *H-YM-09151-2 and *H-ketanserin
were applied to label D,, D, and 5-HT, receptors. The respective ligand was injected into a rat tail vein 10 min after
intraperitoneal administration with HPD 1 mg/kg, CLZ 20 mg/kg, RMI 20 mg/kg or RPD 1 mg/kg. HPD revealed higher D,
receptor occupancy in the striatum than CLZ, RMI and RPD at 15-240 min after the injection of the ligand (25-250 min after
drug administration). By contrast, CLZ, RMI and RPD maintained higher 5-HT, receptor occupancy in the frontal cortex
than HPD with the same dosages. Only CLZ and RMI demonstrated stable D, receptor occupancy, the latter maintaining the
higher occupancy. The relations between D, and 5-HT, receptor occupancy at 60 min after the injection of the ligand, and
various doses of HPD, CLZ, RMI, RPD and TSR were analyzed. Hill's equations revealed higher affinities for 5-HT, recep-
tors than for D, receptors of CLZ, RMI, RPD and TSR, but not HPD. Regional selectivity in D, receptor occupancy was
observed favouring the frontal cortex more than the striatum with CLZ 20 mg/kg, RMI 20 mg/kg and RPD 1 mg/kg in com-
parison with HPD 1 mg/kg. Strong S5-HT, receptor antagonism of atypical antipsychotic drugs is in agreement with the previ-
ous studies performed under in vitro conditions. This finding, together with the rest of the results obtained in the current tri-
als in vivo, may describe some pharmacological properties of atypical antipsychotic drugs.




