FERHERFE 2010 5 125 1 1-17.
[55 126 I E LSS RIFEE]

BHEEYEEOREL - RENSBCAEBREZRERT

el

gl =

FORR R BRI F R IR 38

MAXIMIZATION OF THERAPEUTIC EFFECT OF
ANTIPSYCHOTICS: CONSIDERATION IN THE PATHOPHYSIOLOGY
AND PROCESS OF SELF-CURE

Kazuhiko NakayaAMA

Department of Psychiatry, The Jikei University School of Medicine

For the medical treatment of depression, the main drugs used in Japan are antidepressants, such as
selective serotonin (5-HT) reuptake inhibitors (SSRIs) and 5-HT and noriepinephrine reuptake inhibitors
(SNRIs). However, remission rates with SSRIs and SNRIs are 60% or less. These remission rates suggest
that many patients still have treatment-resistant depression (TRD). Meanwhile, the dopaminergic nervous
system is believed to play an important role in the recovery from troublesome feelings and the sense of loss
of a purpose in life in patients with TRD. Recently, a new generation of antidepressants being developed in
Japan (escitalopram, duloxetine, mirtazapine, bupropion) are expected to become options for the medical
treatment of TRD. We introduce the pharmacological (focusing on the dopaminergic nervous system) and
clinical data of these new antidepressants and the putative positioning of each antidepressant. Escitalopram
is a stronger and safer SSRI with an earlier onset of action. The antidepressant effect of duloxetine is
considered stronger than those of the other SNRIs. Mirtazapine is an antagonist of, 5—HT2a, 5~HTsc and,
5-HTs3 receptors and promotes the release of norepinephrine, 5-HT, and dopamine. Mirtazapine shows an
earlier onset of action and a sedative effect. Bupropion is an SNRI that is considered useful for activating

dopamine neurons.

(Tokyo Jikeikai Medical Journal 2010;125:1-17)
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Fig. 1. Putative sites of pharmacological action for novel antidepressants
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Fig. 2. Effect of paroxetine on extracellular serotonin (5-HT, A) and dopamine (DA, B) levels in the rat medial
prefrontal cortex, as determined by microdialysis. Means+SEM; n=6; *P<0.05, **P<0.01 vs. vehicle (Dunnett's

test)
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1. Mirtazapine (MIR)

MIR X Noradrenergic and Specific Serotonergic
Antidepressant (NaSSA) & IEITI 5 #7 U W EHHE
FFOH S5 DETH U, 0O b= 25-HTu,
5-HTus, 5-HTax, 5-HT:BXKUTY FLF U a,
SZHEEITH L TEWEIEZRL, YO
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HZERIH L ThEmWEIEEZRL, 724
JZAMELUTERT S, A0 72TV
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BRI T DB FPEIE<, Ea b =2 (5-HT),
JIVT7 BLFU > (NA) BRUE/NI > (DA)
KT 2 AR—F =Tk U TS B 2R & 7
W,

Table 1. Affinities (pKis) of mirtazapine at monoamine
reuptake sites, and at multiple adrenergic,
dopaminergic and serotonergic receptors.

Receptor Species pK; Receptor Species  pK;
5-HTia  Human 59 ol Human 6.6
5-HTis  Human <6.0 o2 Human 7.1
5-HTip  Human 6.1 B Human <6.0
5-HT2a  Human 7.9 B2 Human <6.0
5-HT28  Human 7.7 Hi Human 9.9
5-HT2c Human 7.9 Transporter
5-HT3 Human 7.7 5-HT Rat <6.0
D2 Human <6.0 NA Human <6.0
D3 Human  <6.0 DA Rat <5.0

Data are means of at least three determinations performed in triplicate.
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Fig. 3. Enhancing effect of mirtazapine on extracellular serotonin and noradrenaline levels in the rat hippocampus.
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Fig. 5. A. Effect of mirtazapine (Mir) on extracellular DA level in the rat prefrontal cortex. Data are means+S.E.M.
of six rats per group and expressed as a percentage of basal values. *P < 0.05, **P < 0.01 vs. vehicle group by

Dunnett’s test.

B. Effect of WAY 100,356 (WAY) on extracellular DA level increased by mirtazapine (Mir) in the rat prefrontal
cortex. Data are means£S.E.M. of six rats per group and expressed as a percentage of basal values. *P < 0.05,

**P <0.01 vs. vehicle group by Tukey’s test.
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TBRE, )7 —2 Db DRHRBTA T 13
EMHERIN TNV S,

EHILATR D S DIRDEYLEIREITIT R
N2 DHRRBEREDRIENEE TH D EFRL T
E/z. ODFHOFEREL TidLET2H DI
NRNCDOZHBEARBTH D, TDOIDROE
J 7 X URFTTIENA, HIC5-HTHEE DR T
MEER>TND, B —DDE/TID
FEETH5DASHMERZE D, [EHRUIE, B
ATV, TR R E B2 7= LT b,
S DIFDEREIR T DH D H1D Dikeh L CHELk D 52
FITIE Z D DABERED KT &2 HEHI 92 DIXE S
Thbd. ZIZTIIDAKKEEDEIED D DIFIRE
DEGERIER DLFITHR) LR, EFITHE
FEGI N S BEELIRITEZ 72D DIRIEIRDEGE L
TV ERITIIDAMARED[AITE - BIGETLE L
EZL2TW5,

F SR O Z & < MIR A PRI A 58 A B
BT S5DAZ 0%, E EREIES T &2

Table 2. Inhibition of monoamine uptake by bupropion

FELTWDY, MIRIZ5-HTs, 5-HTxB XK
HZEKRY > A MEAICXZ DY, WK
HHREALL B EEREEEE L 2 1T, N
RISHATEF O DAfEREZ —H L TkE T % nlaeE
M5, MIRIGHIEIERZV Tle < ki - Fiog
HFEELTEATEDLEZEZATND,
ZOZERREFEHINTVWS [HE2M %5
EB My b T — 27 O—D T H D NHIEGEHEETE
DOHHREINE EF 2 5 ETRKRIENZ ETH 5.

2. Bupropion

Bupropion {Z NDRI & T4 % 81 L WE I D
FiODETHD, NABXUDA T P AR—4—
IR L TEWisESEIREZ R L, KifiZzheh
170 B L0024 t m TTHUD A AL EIEH ZRT.
UL S-HTHOA A EERIZIE & A RSN
(Table 2). [FlHk72 B 1R H 2 /R 9 FAKRHEE O
methylphenidate & cocaine & [L#29 % &, bupropion
D DA BV A & [ 2 1F A 13 methylphenidate 73 7R 9

Table 2. Inhibition of monoamine uptake by duloxetine

Monoamine uptake inhibition (Ki, pm)

Monoamin uptake inhibition (ICs0, nm)

Drug DA NA 5-HT 5-HT NE DA
Bupropion 0.24 1.70 >10 (ICs0) Duloxetine 4.6 (Ki) 15.6 (Ki) 369 (Ki)
Methylphenidate 0.06 0.10 132.43 Milnacipran 203 100 >1000000
Cocaine 0.23 0.48 0.74 Venlafaxine 210 640 2800
Prefrontal cortex Nucleus accumbens
200
—(O~ Vehicle, po
300 —O— Bupropion 3 mg/kg, po
—@— Bupropion 10 mg/kg, po

— <
2 2

<
5‘ 200 | Q
£ £ 100

()
g o
c c
© ©
5 S
O 100 —(O— Vehicle, po

—O— Bupropion 3 mg/kg, po
—@— Bupropion 10 mg/kg, po
0 0
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

(min)

(min)

Fig. 6. Effect of bupropion on extracellular dopamine (DA) levels in the rat medial prefrontal cortex and nucleus
accumbens, as determined by microdialysis. Data are means+S.E.M. of 4-5 animals and expressed as a percentage

of basal values.
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B 7 BRI & FE T/ E < 9, methylphenidate
DEIITHEFEICDARZ LRI B THEE R SE
Btz nwEEz 61 5.

Zw MZBWT, bupropion \LRTEERTEF DAH75F
A OIS DA B & R X205, fifgsts-HT
BIIHEEZRIBN (Figh). —F, ZRERPIOD
#E "C 3 % clomipramine, imipramine, desipramine (3
AITSEATEF OMIfES DA &% LA X825 O
fi 7k DA BT B ZRI 2D, 25 Tricyclics
IINA HBNIEE5-HT DDA EEMAZRTHD
@, NDRI&1ZH720 DA DRDAAAENEHEZ RS
N, ZOZENS, HIRIZBT Sl DA &
FEEANIETEERTEC BV B B S E R
DRIL D AIRENEDE 2 5N 5.

Z DHISERTE &AL TOIEH DEWN 2] 5 /)
129 %720, NAFIDIAAFLESR (nisoxetine)
E DA VAR EFERE (GBR12909) Z MW/
EKENfrbNiz. Ty MEEEATHOM S ST
V= AN D [PHIDABLD A BIINA LD A B 2
HTBH S nisoxetine IC X D < il =N, T DIE
HIZDA R AABAESLTH 5 GBR129091C L 5
E LD BN, v 2 ORIERE O/ 7
N —AIZB % PHIDARIDIAAIE, NA KT >
AR—=%— (NAT) 2/ v 77T hT5ZLITK
DEBHIZEKFTSM, DA D AR—% —
(DAT) 2/ w7 L THIFEAERLLRR
W, E7z, BERT D ZOFERTENSHHEL =
T 7 hJ—AIZBIT S [PHIDA LD A &13,
nisoxetine IZ X D HEZINSBM, NAT/ w770
YU Z ORTEREN SFHEL M T T N —
AZTPBWTIEHEEINARW., —F, DAT/ v 7
7 YT X ORI N S LT T
Vo — AIZBWT, nisoxetine lZ B AR~ 7 X &L [H]
FRE D PHIDAR D AAHEEMZRTY., Zh
50D ELXD, DATIZRTEATIFICIE & A EHFLE
B9, AIERATEICBIT D DA R AT FEITNAT
Lo T Twnws EEALZEGNS., 51T, <
TZDOMBEEOH ST N —LAITBIT S
PHIDAFUA AL, DATZ ) w7 7 T H T &
X DEFEHIZHHI SN, NATZ /v 77 I hL
THZTOREEIFIHN Ens, HIEKIIBITS
DAV IAAIZEICDATIZ L > TIThbNTWb &
BEAH5N5.

MAARZIT BT 2 DA RE D & L TS,
OEH) - FBHA - O GRENR) TEEL, @
[EENTEN Z 7458 - (T SRR TH O, FIK
EEHOHEEZEMT D I ENHERIS NS, [
ETOMISADARED ERICED, 3 - FEE®
MHEEEINDTENHEIEINS. DAMKEE D
DM EDEBRMRBINTWVWS Z &Ehb,
bupropion I& SSRI, SNRIB X N =B R i D D#/x
ELFHEIRD, FEYEPUED DR THEER> T
WHEENE, EENNOREEK, TOARZTE
WET D AREENE Z 5N 5.

Jefferson 51, KO DWEH LR L L L
wx HEE M T TR BRI 35 1) T bupropion
M8 ] & 5 1T &K D Inventory of Depressive
Symptomatology—Self Report (IDS-TVR-30) ¥ X
UInventory of Depressive Symptomatology—
Clinician-Rated (IDS-C-30) #f EIZ{L K S+,
EODITFZRINF—, XAIW, HEIRICED2IHE
HBEXZUOARICEDZ2EHHICBWTHREIZK NS
EHZLEMELTNS Y,

Papakostas 5 1%, KO DHEHF LR EL &
bupropion & SSRI & @ — 5 & ¥ Lh it i 58 D 6 7 B2
T OEE AT U 725 58, bupropion AL iE 12 & O &R
L7ZBE BT 2 REEIR T H 2K (HAMD
Ditems #22 : HE, 23 : KK, 24: BEDOEED
BELUBEE (HAMD Ditem #13) 1% SSRIL &
CROEMLIZBFITHRTHERICDRN I & &
WELTNWDY,

PLEX VD, bupropionid DA B L UINA O #iE{x
EEREEREIED NS, EXNNORELK
PR ENRET 2 ATEREMD D DIFEIC
BB ETOREHEE L THHATH 2tk
B, TOZ LR, REEHSINTND, MiE]
FTHCEO@W BIRE S D (LR S D,
RIS D, 71 AFIT S O, BEES
PS5 D, EER S D) ITAEMMEERTMADB L
Nz, Eiz, BRI T 2 ERITEETH
D E DD DRI T DR BRI NS,

3. Duloxetine

Duloxetine | 5-HT 3 & A NA HL D A ABHE/EH
L, TOKiHEIZZENZTN4.6BXL15.6nm T
HU, DARDAAHENEHDKiETH 5 369nm
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EH L T/NE L, 5-HT BXUNA R ASHE
TERNT R 2 2R DS W SNRI TdH 5 (Table 3).
¥ 7z, duloxetine D 5-HT 35 & U'NA HL D JA [ 3
% % 13 SNRI T & % milnacipran 35 & Uf venlafaxine
EHRL Tl ~2F—F—mno,

MicrodialysisiZ 12 & % 5 v b @ LB T3,
duloxetine V3. /i 86 2 B 12 BV 2 A 7L 5-HT, NA
BLUDAEBZHERKGFNICEFREE, TOEH
BHEE30 % EIDFEBL, 2400 RICHBNTDH
Fii 9% %Y (Fig.7). Duloxetine DH1D DIEM L%
1 THV, 5-HT, NARD EFAE %757 dual
action &, DA ® EH1EH H 0 A 7= triple action
NHFTE 5.

Thase 5 1%, KIOIDOHEHFZE2H R EL &
duloxetine & SSRI & O — F & # L # i B O 6 il &
ZHFEIENT L 2 2 & L T s, DSM-IV
TRIDDMIZ/HE I, Hamilton Rating Scale for
Depression (HAMD) A 27 23155 2Lk, CGI-S
WA LN E @ B3 12 duloxetined 2 U [ SSRI
(paroxetine, fluoxetine) 7% 8j[E#¢5 L 7=, HAMD
AAT7MTRU TR T LG EEREBIRL

1]

ERRZNET S &, duloxetine %51 T3 R
13403% TH D, TIREGH (EHEK28.4%)
CIbE L THBEZENED SN TS, SSRIEZE
B (EMEH 38.3%) LITABEENRD SN TR,
LU, HAMD 27 819 siA LD HBEZICR S &,
duloxetine % 5-#f O E fi# 313 35.9% TdH O, SSRI
P GRE (EfRER28.8%) LB L THEAMNED
5NTNW5S, IN5DZENG, duloxetineld & D
FIED D DIFITH U TSSRIL D 5RO DIEH
ORI AREE B A 5D,

LA k& D, Duloxetineld, @Ddual action T A& \»
PO DIERAZRL, QUIMEIMNZS DRITHEH TS
D, @HEIMEMNH D, EWnoZBRAPID DEKIC
IMEWEEZRT Z &M 5 D DIFIREOH IR
ELTOREDN SR IN5S.

4. Escitalopram

Escitalopram {344 TREIZHL S D & U THEIR
I TN T W B citalopram D S-LF > F 4 —D
BN EIL S O TH S, Escitalopram D
5-HTHL D A A EEH OKifEIX2.5nmTH D,

Table 3. Inhibition of monoamine uptake by escitalopram

Monoamine uptake inhibition (Ki, nm)

5-HT NA DA
Escitalopram 2.5 6514 >100000
R-citalopram 67 6243 >100000
Paroxetine 0.34 156 963
Sertraline 2.8 925 315
Fluvoxamine 11 1119 32240
350 - -
5-HT NA DA
300 | J J
T 250 J J
>
]
— 200 J
a
3150 | ]
G
o 100 S o0 OO - o
= oo 000000 v 250050083
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

O Vehicle, @ 3.125mg/kg, po, [ 6.25mg/kg, po, M 12.5mg/kg, po (hr)

Fig. 7. Effect of duloxetine on extracellular 5-HT, NA and DA levels in the rat prefrontal cortex. Each point
represents the mean+S.E.M. for four to eight rats.
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Z DIEIZNA B X TDA LD A ABHEEH D Kifl
TdH % 6514nm B K T 100000nm & bz L T/ &
<, 5-HTH D AAMAEFEERITH T S ZERMENIE

AT W (Table 4). — 5, citalopram ® R- T
+ > FF < —T & % R-citalopram D 5-HT HL V) ;A
HHEEHDKIEIZ67Tam T dH D, escitalopram
DFI1/30 DIEMH L RS 72, F 7z, escitalopram
D 5-HTBUA AL EMEMIL, paroxetine & D HFFL
HDD, sertraline E[FFEETH D, fluvoxamine K
VIRV, 5-HT b T > AR —F —1Thd %2R
WrEE /7 I DHAHEEEEBLORNT X
A= —~\OFEGEFME KifE) Thhigd s,
escitalopram |3 BE 77 D SSRID H T, 5-HT k T >~

AR—=F =R L THRbEVWREREZGLTWS
(Fig.8).

Z vy MZBWT, escitalopram 13 {ij 58 72 & 12 B
TF 5 S-HTEZ HEK I LR S8 5
73, Recitalopram |3 1F & A EFBEZIREI RV, £
7z, escitalopram IZ & S st 5-HT & - FAEAIZ,
R-citalopram EfH T 2 Z &I2k D, HEKFW
WK S 1722, Citalopram 2 5 R-citalopram %
FR< 2 &1, BITEHOTFTIEZRNTWS
IFTld7n <, RecitalopramiZ X257 > I= A k
TEF HFRMNTH D, escitalopram 13 citalopram &
U HENZTOT77AINEREL TWSEZEZ LN

. —7, escitalopram i3I 7L NA B XL U DA &
lbw RS TR,

Leopard 513, KEEI—DO v )N HFF THE
S NFHEE - EEOKRD DREBEEHREL

T T T T 1
o ® R-FLUOXETINE

o ® R-CITALOPRAM

@ PAROXETINE

k (NA) / k; (5-HT)

o @ FLUOXETINE
o ® FLUVOXAMINE
a @ SERTRALINE

CITALOPRAM
O ACTIVE TRANSPORT/UPTAKE B *

@ BINDING
o @ ESCITALOPRAM

r T T T ™

T T T
1 10 100 1000 10000 100000

Z2DDE sk —HEM T T iR R E O S
AT U 72 it 2 s LT s %, DSM-IV criteria
D KD DIFIZ 5 FE I N, Montgomery-Asberg
Depression Rating Scale (MADRS) X O 7 7322 5L
LIk @ B35 12 escitalopram,  citalopram & % W\ 13 7
7t R % 8MIEE L, MADRSZ 17 041t %
HIET B &, escitalopram # 57 Tl MADRS X O
TG TEMBEOETL, IRt s
ki L THEEEZENRED LN TW S, — 4,
citalopram % 5 # T#%, MADRS A I 713K F 9
0%, 5 6HEBBRICHED TT IRt b
WL THEANRDLNTWS, £, K56DH
K U8H % IZ B W T, escitalopram % 5 # D
MADRS A O 7 |3 citalopram % 5-# & [L#s U TH
BIELS<mo>TWwa, RK5DWEFITBITS
escitalopram D #i 5 D %) R 13 citalopram & D 58 <,
EHABBRH b RN EAVRENTWS (Fig9).

LA E &K D, Bscitalopramld, SSRIH, i ® EER
A 5-HT DD AB ZHEL, ZIRFEBNE
nwWEEZ5N5%.

5. MO DEICEITHHmEILDEMN

DLk, #ifbiS DEZHPLICEOERAATZX
LB I ORI BN D2 RET D2 &D
B AR, P15 DI BT SRk
KHITIEZFDIENT2DD I ERBHITFENS. T+
NP3V AERNIIWZ ETH S, TEFIL O
U EMNE Y 2 O EZa—0> L THE
TTHBHN, WHNE, E<IZTIVIYNAII—HE

r T T T T 1
@0 SERTRALINE

[ ] O R-CITALOPRAM
o @® R-FLUOXETINE
ki (DA) / k; (5-HT)
@ PAROXETINE
o @ FLUOXETINE
o ® FLUVOXAMINE

O ACTIVE TRANSPORT/UPTAKE
® BINDING

@ CITALOPRAM

e O
ESCITALOPRAM
T T T RERL T T
1 10 100 1000 10000 100000

Fig. 8. Relative selectivities for the antidepressants for the serotonin transporter (SERT) vs. the norepinephrine
transporter (NET) (left) or dopamine transporter (DAT) (right). The Ki for the NET or DAT was divided by the
Ki for the SERT and resulted in a unitless value in which 1 equals equipotency for both transporters. Values > 1

represent relatively greater SERT selectivity.
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30

25 4

20

Estimated Mean MADRS Total Score

Pooled results from both studies
[ITT, OC and LOCF (endpoint)].
*P<0.05; **P £0.01; ***P<0.001

versus placebo; #Pr0.05 versus citalopram.

—o— PBO n=273
—a— CIT n=284
—a— ESC n=278

Week

Fig. 9. Estimated mean MADRS total scores during 8 weeks of treatment withplacebo, citalopram, or escitalopram.
Pooled results from both studies [ITT, OC and LOCF (endpoint)]. *P < 0.05; **P < 0.01; ***P < 0.001versus

placebo; #P < 0.05 versus citalopram.

DB S FRARERE D X VR EKEDERZ ED
OO EOBEMENH D, ZRARPD
DETEMWICHIOY SHERAERL TWE. BA
Ak, O, R, 1L UX, HiRREDH S
DLENWEHEDE,NTH >z, E<ITEImEITIT
HANKEETH > 7=, L L SSRIS SNRI DXL
TIIZZOMEIRILTE=., LarLitay 1k
ANES <D TIIRL, RFEXTIEIHS
N, FxDHFOIDEDT FIVaY 2 ZERAD
BAME 2 LR TR L TWa, 2L 2 &
i FHBEE D& vy, SSRIT & 5 paoxetine D §i
U AERDEEN S 2. EERBEIRSREZ YIS
T 5 mirtazapine IZ D W TH FALL Eichiay) >
TERMN#N > T2 2 EMER SN S, SERDEKRIC
BWTHRHZET LR TH 5.

=HFERB T 7 —ARIA OO DEE L THE
AT 2IC3EBEREAITLILETHS. DD
I &Rz - BRI RIS NS, BHEIC
WU REEROPLD DEEMHT S, EFH IS
IO ETMNOREEKSI12IE, (KETRDSE
BEHERDMEEEZ TS, B, [NT0%kEDK
OITIIE R DD DEDHREZMHFLI2nE DA
TH2M, £TTHICMERDDZLENH D,
MEXvdbd->TrHakikBRLicthaERs L
D, RANEWHEZD > TESTEW ENSS

L2 EROEDDOTRIVF—IHED, S DIREE
IZHIERL, BHEEDRERRIZRS EEbns, %
DEDITHMIRDO & D RRIGEROEEZH B
M5, 2L THEMEN 2/ 9 258800 i &
WA B, TOIZEDERB D LA - DFFIBENS
RINENDEEALDRBELEEZ TS, ZI TR
R LTy o T2 DMEHK D 5 B B trazodone & WY 5
PO DT, Fx OEBFICBVTHEOY >
TERHZE2<RIKENh-o/ £httohZr
5-HToWn ZHEDY > A A MERZHALTH
D, HEEERZRT. Sni3ktobr=> 5>
AR—F—IEALT, tO R E (et X
"5, ROV THREEEATT TN &%
T EDNHEREINT NS, MIRAWIOY SEMZ%
PIBOEBFETHIEEEZADE, BITEDOH SO
HTHROHENR IO 7y IVEFLTWSZ &
1272 %.

0. HEMRREORELCHT

PURRIE SIS BN S e R 8 72 2 86
MIERH EEASNTE DT, #IRIRERRE
DEIEMIZET SNV bDTH>7Z. Lnl
Table 512789 K D 72 I BUHURS #1938 D PR 3,
HR R A K O SRSV R O BN DA 5
NBHEDTHBo7. FELTOWDN, AT



KRR YT O o b 13

REMA Z121E RN 2 HENMER T 2 0B H
5. I2¥, BN MREEEFELRNS, BE -
FRGARTIT BN R 2 HEF LW O d
HDM, ROTHEHINL TN, LML A
I RIS i 2 3 UIAD TEZERIPURE fipR 3K
DOIRMSIIRESRIEL =2 &ITh 5.
ETAMIDBEMENFENT Ens, FEETGT
PR EITE L ALH - REEEEZARLTL
FoEND D, FORNTIZ—isTOTy
A ZRT, FEOIETE BIPTRE #hw 5 & IR
L, ViR EDOMIE(bEeE 25 LITT 5.

1. Perospirone
Perospironeld Ht %! [ 72 serotonin-dopamine
antagonist (SDA) T & %% (Table 5). Z D5-HTas
ZRARICRT DY > A A MERPBREKRTOR
INIUHEZIHL TWDEEZLNTNS, Fik
MHEEIZZDSDAY A T LIS H<IVTF T I
BEHFEERAZFF DY A TITKRBENS. EBE5D
51 T HHEARIERITHIA LI <T2o> T 5,

23 TS, Fig 1012789 K 51T, perspirone
Exo@YE Ty MG LT, WEIRTEERTE
TRNNIUHHEET D EEMBLE. TOEM
[E5-HTin 7 ># d=A P THEINS Z &5,
perspirone 23 & S I 2 H 9 5 5-HT i 2 &K %
TUTHBTD I EZFALE. 202 L&D
B3R T RN @ 2 fHE L, AiEHAETC
ISR L, FBESRITIIER Lsn I e
N,

2. Clozapine

Clozapine |%, FAVE TIIAFKE A S N,
PESR DEY) TITEIEVE DI G R FRE 1T/ ) & 5
MOEHINTWS, Table 5ITRT KD ICELH
HOZAREEER2RS, REEREHESICE
BHISDINAHITH 2703, NNHERE 2 R A9 1T fHE
LIsWZ EQFERENS b Tns ™, KAlS
U0 FEEATE TO RN et g R E H N
BOENTNDED, ZOZ LI AHMIE DA
CHBRMER ERHEM) OBEICIERIR0 R
INS ARAREDEIENBE TH D T EREL T
w5,

3. Aripiprazole

Aripiprazole (3 FiA5 I EBTE L, HdDKRKDS
NTELRKEEHZAL TN, HELFED
RN AR TIE, Dl &b s eikeEx s
DOIFMIERIZ RN D OBMENER & SN TN S,
U URTR D K DIT— AT RN gz B
95 EMAERNSHERIEDIRE ST E A7
WD TdHB. Aripiprazoleld R/N2 > D/)N—2 ¥
N7 IdZZARELTHBLEY., Tabb RN
CHROBENRETIE, Y IZXMELUTE
AL, RZRETE7I=ZAMELTERATSD
TH 2. BHERFDEFNRIISEITETH DN,
Z D Z EFHERFRENER T Tlda < HEWR
R TR D> TWAZEERLTWS, RKLT
WB7IVE X RO —DTdH 5NMDAZE
ROBHEEK N EnEEbN T\ 5,

Table 5 . Receptor affinities of selected atypical antipsychotics

Receptor affinities (Ki : nm)

Drugs

D, 5-HT|, 5-HT,, 5-HT,c a;, o, H;, M,
Blonanserin ~ 0.142  >100 0812 264 267 =100 =100 =100
Aripiprazole  0.45 4.4 34 15 57 - 61  >10000
Perospirone 1.77 2.9 0.06 - 17 410 1.8 >1000
Olanzapine 11 7100 4 23 19 230 7 1.9
Quetiapine 160 830 295 500 7 87 11 120
Risperidone 4 210 0.5 25 0.7 3 20 >10000
Ziprasidone 5 3 0.4 1 10 - 47 >1000
Clozapine 126 875 16 167 8 1.9
Haloperidol 0.7 2600 45 1500 6 360 440 1500
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Fig. 10. Effects of perospirone (Per) and its metabolite (ID15036) on extracellular dopamine (DA) levels in the rat
medial prefrontal cortex, as determined by microdialysis. Data are means=S.E.M. of 5 animals and expressed as a
percentage of basal values. WAY: WAY 100,356, ID: ID15036

4. Blonanserin

Blonanserin D BIFIIEEEZ RN 2HDTH >
oo WERED BN DR EEA L DO M
R EER 2B L <)L T TV 72 SDA DY
Raz ERFEEN TV, ZDR/NTSDATIIR
<, BORNI CHEHEEMEHZ E#ICL 2
DSADHHZEFRI > TWHDTH 5., Lnbf
RABIERIZIEE IR NDOTH D, £ YiET
DAY 22 BRI T A5G BIAE 2 it U7z
EZA, BEAEBRMEERZ RSNV Ebho
2o AFNIEEREASINTH BN &M, 5
BOFMERFDOLEND 5.

5. MBHRERREICSIT2REILDEN

RN ARRRICH 9 2EMIC DWW TSR, #i
IDHEEFKTH D, TROBHREMHIKEL T
1%, biphasic’R fEH 2 H T 5 % BN H 5.
Aripiprazole {3 BRI 1T AR R S IEH 2 5
LTWb, £ DHEEFERRIC, EEEHOR
WNAEEICS, a, HHBEXULZAAY V2%
ROABEEAL, WHIXAEMRIMOHIH TS D
ARDEFHEIIEERNES DTHD., HEDAN
ZALBARHRE ZAMELN, EDRDITELHA -
RERIEZR T D ENTERVONBRTDH
5. GOEIAHEMMERZE T SR TRER

PO ERIIEE LR, L LEFIRERIET
IZBEDOEFITBNTH BN O EE N H,
AENLBWERI DD 5N T Ens, EERN
R E B ET, FHEMTTHRET 5L
WO, HEDBEREREARICTHZENEETH 5.
FSIIRABT DL VT CAZFEHTEETDH
5.

B. #t=8y - LEFMAE (EE)

2 O DG HGERE T, ERIZEESRICD LT
DYETHEEZSNTVD Y, WEIRREE, i,
R, 41514 TERENSEEL, TOHEMD
D&RSy, BRI EDIETH D, HEFEIRD
65-T5% 1T EWFET D LUARERTESD Z 0%
W, Z OEFHNICIE AT O 4 W IE I Ko THL
DRSS NG, EEDNVDER ENH D,
UNEUHETEEF< WL TH, WIERERH
U725 BHOEIRDSER L TR Z D IRT o
TEFNIEEML TW5, ZD =D& tidER
SRR DM T, EAPIREDI £ Tl
B ZITV, —RKTBiD S KT8 £ TR
Nnbo> TETWS, UL L EREEOHEY
Hat T, B, MR nb 5T A Sy )R
FEENW NV DL THEOMNEIRTH S, Tix
DHHRBREREICLD, EWFENRETOBRE
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RIZVPLIZEFERENH D EEBONED, £214
EREABVONEIRTH 5.

MAEFETIZ, BEMOIEMEREIIHK T
HDLMEFTL TWDB, TA 77, SST, KIEHE
BENHLIEEOEBEEZD T TS, LALEY
HHGEEEMA L TETND I ENARDRES %2
TR RS ETWSZEDH D, TDI &
HYEE QR T OB I LS WDICEE R DN %
KT HLIATHD., AROEHEHREZED S
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