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Recent Advances in the New Generation of Antipsychotics

Hong Shick Lee, MD,, Ph.D.* Ji Yong Jeon, MD.*

Begining with the introduction of chlorpromazine, the majority of antipsychotics brought forth in clinical
development were products of Dy receptor screening programs. While strcturally diverse, this family
demonstrated comparable efficacy and extrapyramidal side effects profiles. Clazapine, a compound
introduced over 30 years ago, has catalyzed a new phase of antipsychotic drug research. The search
for a profile of atypicality, e.g. efficacy in refractory patients and negative symptomatology. reduced
extrapyramidal side effects and minimal elevation of prolactin. Despite clozapine's favourable efficacy
and extrapyramidal tolerability pattem, its administration is subject to some limitations due to serious
adverse effects, especially agranulocytosis.

Therefore, new potential neurcleptics have been developed with clozapine as a “pharmacological
yardstick”, These drugs may be classified according to their phammacodynamic site of action, eg.
selective dopamine antagonists like amisulpride, emonapride. raclopride and remoxipride. mixed seroto-
nin-dopamine antagonists like risperidone, olanzapine, ICI 204636, amperozide, sertindole and zotepire,
dopamine autoreceptor agonists like talipexole, roxindol, and SDZ 912, and other potential drugs such
as ondansetron, sigma site antagonists, and indirect glutamate agonists.

The authors attempt to review the results of clinical trials in these new antipsychotic drugs with
a rationale for the phamacodynamic points of view,
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Selective DA Antagonists

1. Mei= Dy ZEw
Hz 495 p, £47 LPA7 FUEDS

AzA2M AEHn . FF3ATF NN benzaze-
pine SCH 23390, benzonaphthazepine SCH 39166
2 NHC 01-0756 %ol Dy 43 Z2gAlA vjet
U 3492 Fdely =2y v 2L vF
& Hody BT Ay FANYEHE et
e Aoz B33 lch(Barnen 1994). ¥ & %
F4 80|75 31} haloperidol ¥HE F 71 %2 <13
of7| ¥ wh4 RE Ao (Tardive dyskinesia) 9k o]
FAS B A $ER 7 TAHATE ETEL
£ o] Ady %Fe] way FEFHNE FE9A
& Fohg AEARZAY 7HedS AAE F
1 TH(Barnett 1994). 8 A SCH 39166, NHC 01-0756
2 NHC 01-0687-% Phase I £& Phase II 444
FEAZA o} {43 JAAEE e dHolth
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2. M4 D, Y Ds HEH

A2 AE A9 H Dylike A E FE N €
benzamides®) 3T FZ2 A, amisulpride, emona-
pride, raclopride, remoxipride -0] o]0 £3t}, ol &
}EL ubEQ 2 D) -like, adrenergic, serotonergic,
histamine Z-& acetylcholine +&A & J TS F4
ge Aoz g

Benzamide A€ ¢ MHH Dylike ZA = 7|2
FRANFAEI YFA ade vsds FA2
2age A Jehde A 2k 53 ol AG FEL
SAFS A AaH 552 VE PN GE
Eobe vha 4ol slol By 28t benzamide
FEASLS FAYE 3Ll A¥ gle AL ohd
A At Nse A g 2572 neurolep-
tic malignant syndromeo] oh¥ 44217t AUk
a2 G @Al g drdde of ok

1) Amisulpride )

Amisulpridet benzamide] FEX2A A-§4 o]
ZdRe H-3F% FHE T 5HIG. BY 4F
crgjotH o2 HA YA gAY 8 £4E 2L
9l.2™, sulpirided} B8 D9 Dy &3 FH A7}
s~7HlAE o B9 Aew BuHwy Utk 84 3
AREFE BANE ez NP ojFd Jad o
9} 319 (Delker’s 1990), ¥ & 500~ 1200mgoll A
PN ERE Yy, 2492 RAEL 7B
FPAPrEUT Fo5 HE oz JEHT.
TG F A7 BF A8 FEE Type I er
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2) Emonapride

Emonapride® D9 D, F&Ald] 3 Ho] nj ¢
72 5-HT, B4 A3 % 3o} Kude(1990)= A
EE3 840 A o]5® A7o)A emonapride(9-
36mg/day) 9] FAANH &N 8 2 Y2 2L
e Aol 438 Zlez dud vk g

3) Raclopride

Raclopride €A D9} Dy 8-l dis] ZA %
EHEH} gle 9 D, FEA O U gL
A473e ofstth AR GFEHAE dYoZ A%d
iAol N dYEF 4~16mg WM HFAHQA
FRAE AT A FAAY BAE Byt o
Ve FFXTL SEQAT 34 ToldFolv A
FEF 2] X1 m 9 CooksonF 1989).

4) Remoxipride

Lewander$(1990)0] A3 % 7] @ (multicenter
mial) o]FW FTEFAT Aol 3™ remoxipride
(150~600mg/day) =  haloperidol(5~45mg/day) I
HE FA4 FALET Brte G4 d A FH =
TN $5% iR de Aoz ey
gy o™ dFfMe FAE5 A d#AE halo-
peridol®] ¥ ABFHolgtx BRE JYtH(DeoF 19
90} Lindstrom% 1990). F-4-8¢] 28| H & remo-
xipride Y¥rH 02 haloperidol2Tt $53tT.
53] AR BA 4] 31 FEFEA 459 T
A5z A0t (Lewanderd 1990). Remoxiprides}
thioridazine W] L& Fol A& 423 el 3lof 4d
Fg Aoly 2ARA EHFPoY FALEHAN,
53 AAZEoY ¢EEY £, AL AL
thioridazine®] 4 2 H(McCreadie®s 1988). 2
Hu A2 B3I x G 24802 A48 A
B (aplastic anemia)©] 83 YABT BL2H 1993
dRE Aol AR EHI

MBEY —-=Zoigl 28
(Serotonin-Dopamine Antagonists)

WEHQ ‘9ARF FHF ISR dozapine
g9 Z37 vlaA ol D, &M g

AL I ¢dE D, FEAE AYsne
A2y gow(van TolF 1991), ¥Hd R A4,
s &el H) S8R %, 5-HT, F4A e o 243
2% a7 o ol AAE MNx 28 doza
pined] Hold ANH ANE MPded AREY
=R T {¢ e AVIHAT. A2 EYHY
S0 e FE3 gl @ s AW PAE
GF B4 MY T2 EFAN HZEY o] 4fe]
B2 AAREEY AR £R9-HE
B 7hdo] 7AHS =R, olst #88% ampe
rozide, ICI 204636, risperidone, sertindole, zote-
pine?} -2 A2 & 5-HT/DA antagonists2] 4 2k&-o)
&7 AlEE g

o] Aldel %% % Dylike antagonismo] Z& R
-l (dl, risperidone, sertindole), ¢k& A (), ampe-
rozide, ICI 204636)7}%] T}t A A= 9t

1. Risperidone

Risperidoned 5-HTy8} Dy-like $430) 7Z4g
A8 ot} Risperidoned] A Hjo]&-EL 2 66% 9}
T, €3 wAv)E 2~10A Aotk 8 dAE
A< 9-hydroxy-risperidoned GEHA oz FA3}
5o} gL, Ao B Ao} AP e o) 4
risperidone} A8 W7 & of 204 T B ol
ol A4 %8 F JT /M FEE v wA YA
A FEDA 1994d FDA FAE 2 dA
AAHeR o c0dslZel A Wuf7t 2 glck.

Risperidone ol o|F® YAAFAAN tRE
haloperidol#t ¥ H7t8 (o, Y 94F 2~20mg
BRAA F R 458N A $AAB AR
A&l AEHANT, 4Y4F 4~smgol A ST &
dHolgtn At glth(ChouinardE 1993). F
Az g W W74 haloperidolol H} 3] ris-
peridoneo] R $AYAT o EFHE risper-
doneZ} haloperidol®] &-# 2 WG $Ao] & A
2. o €9 risperidone Y YL F 16mg M€ ha-
loperidol YU &% 10mge] ¥ FAH2 F4 4
=9 #9% Ael7t glAct

Y ANEES BAE HFLE risperidone(H
T8%F 12mg/day)® haloperidol(HF £ % 10.83mg/
day) & 1257 B F o) v AT A risperidoneT
o] haloperidone@ol |3} thh *A R 4F4e
Ade 2433 g2 debde] HuH ik 4]
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2 FAge T A 09 £33 Aol gUAT
nisperidone¢] haloperidolei? Kt} 8 5 7l&0kE o}
1042 A AL QAoH(ClausF 1992).

AAA FETRADE 2%E 71F AU
ko HE PFAEGZY FASL dAMNE &
AP BoE ol §4F M E d% A QA
RG. 2AYE PAE 42 ARde Ao ok
3o 9EAQ ARG

2. Olanzapine

Apomorphine-induced catalepsy® ¢34 ¥
stereotype movementE f-23tA 9= thienobenzo-
diazepinesA B9 FE2ZM FAHoz wHHF
FEEALE RAA. Clozapine?} fAME 44 24
A%g Eo|H, 53 D, FEARYE 5-HT, T&
A A2 Bsteo] Zaict. H2 v T L Aviciel A
AlE 3357 o AAEEE A dAe g oo}
%7 Phase I 4237 Rus At (Tollefson 19
90). A7 YAUL 6577 FAE olanzapined 1173
£%02 AYEY 25~75mg 75~125mg D 12.
5~17.5mg®] 3F3% Haloperidol 10~20mg ¥ $|<F
Hxees Hia E78Ac 6*’1‘*7\_} GEFA 23
Haloperidot® A3 AW ENES JUelgon
53] FA45dAMg B T-’?‘-fi Te BE F4
A2 FAget Zzed Fule fosl A
A Phase W7} AYFF sich.
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o
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3. ICI 204636

ICI 2046362 Dy-like 84 ¥ o}y#} alpha2
ct=Eddd B 5-HT, 84 2eEe 2gass
Ho]& dibenzothiazepine A9 2] ¢kZojct FEA
dZATe] oEHE ICI 2046369 H A ]| L-BL 5~15
%2 son, 9dsE oF 1~3ALHEoIT A
o B AT A UY 600~750mg LFNA FH Y2
FA8-glo] @ate] el o AAH I AP L

B350 lt}(Wetzel in preparation).

4. Amperozide

Amperozides= diphenylbutylpiperazine Al G2 A 5-
HT, #8&A € 288 28 8& Hole v D,
ARt ddHger <stch(Svarengren® Simo-
nsson 1990) TEHHAA &T44 a7 935
glon o g2 FAEA P& u mesocortical do-

paminergic system o)) 4] 9] firing2 7} A 7|1}, nigros-

wiatal pathwayoll A o] 2§ W8 TAEHA 23
R Grenhoff5 1990). & P AFNA ampero-
zideZ 473 T4 23 1089 §/AF 6FolA
443 sHo IR A FH L %29 §Fd)
o) &3to] et (AxelssonS 1991).

5. Sertindole

Sertindole &3 5-HT,8} Dylike Ao g
28 28448 JehlE fluorophenylindole £
Aot & FEAYAM sertindoled 7Mooz
Fo1 % 2 3 venwral tegmental areaof A& dopaminer-
gic neuron®} M X G2F& F 3 YA substan-
ta nigracdl e Yo7)x ¢gtch(Skarsfelde 1992).
AA7EA] Phase T P~ Fol A o2 o}y pr}
MGgA Q] 0]}\}@]}_}‘_ nzg 2] o] o}

6. Zotepine

Zotepine2 dibenzothiepine2 2 YR A F37t
zé’d—.‘i—%%*@ﬂ-ﬂ- ZE8AA AEH Y oot

o] &2 5-HT, ¥ Dy-like =& 3] 9} alphal 58 3] o)
W& 28 2¢8Az BoEa glth(MelzerE 19
89). WA BES 1052 F& Holy ugre
14~16A17tol T}, Zotepine(H# UYL 309mg/
day) 3 haloperidol(H ¥ YYE% 14.5mg/day) 9] ¥
BTN FAAG LT delM Ko Aol
2, zotepined HEAA BAENAE FA =2
232 FAHLE FosA H& zlez Bauy
A} (Fleischhackers 1989), &A% Ako] 4% FA 3
JAEEF Aol A zotepine®] haloperidol 2T} T
FFaths B1E AtH(BarnasEs 1991).

il X7 A S8H
(DA autoreceptor agonist)

A7 o) 2prt4g-A (autoreceptors) ¥ =29l 9]
HE3 Ee 2E%Ed B9 P somaro-
dendritic autoreceptor® A48 217 ] firing rate7}
AAEH Roth T 1987). 2H0 2 71548 A
BAHoz AFAeZN mupyl e Ee] ZhHo
A Fdel P A Bhe 7H o] A ettt ey
WeF AvbeEAH AFAC vlddHolHE IR
=39 FEAE 23S PAEEEA oGsg
TE Yok 2@ A3 2743 A A (awtorece-
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ptor-selective agonist) 7} 2474782 & AF8A HY
@2 ZatHly oneg ZAAIF7] R HEAHQ
FHYe FALL oV|HA G& AR FAY £
Aot

‘A9 oty A7b4A A2 A% E Tali-
pexol, Roxindole, Pramipexole, OPC-4392 59 <
Boll e 27] 94977 AI=HRS. Roxindolet
OPC-4392¢ =97 A7¢gA o i APAY &
otz A A2l normosensitive AFF E=x7l 58
Ao} th¥ AR EFE 2T glh(Arnesh Hyreel 1984),
T8 224 £5ql ¥ A (partial dopamine agonist)
24 SDZ 9127} AL EH Ao, o] GEL A7H4EH
5-0] 4 (autoreceptor specificity) & %F&}A| 2 dopa-
mine D, g o] o} 3] mixed agonist/antagonist pro-
fileg Bt}

4719 o] AGY ZE %E9) 93T 2HEL
BAAA A} §Ad82H dIE B3 sDz-
9128 A3ae FRY FPIYAIP}T $AEA
sttt ¥ TR0 o= A= FaHIUde
AHEo] 1A o} A & I e}
ZFEE BV o]F FATFEA HFH o}
& ot MR FFEA AFo)YlE gE &
HE F4Aclz 8T Polrz} WA o] 8B wf$
2o 4 59 o8 AgPE An o #F 2o
B& 477 82§ “2eholdth. Talipexol, roxindole
R SDZ 9120} BF A FERE s 35t g 2o

1. Talipexole

Talipexol® alpha? °}=# 2@ F4A A i
13 42 M ArtEgAe) F2 F434E do-
pamine Dy-like Z¥ A} oIt} Talipexoled 123 %
48 BAREE A dYEF 0.3mgl A 1.2
mgZ} A 4Fol A T At AT o) A (Wiede-
mann¥ 1990), A E 21U FEIRE F2 10
o] FAM A2 2L Qo] G Ax A
FTEE e A48 $4E JEbdd

2. Roxindole

Roxindole® & nanomolar range®|Al Do-like
typeell thal HHEH g 7MA T e A9 3 A7teE4
Ed¥A o]t} 2181} Dy-likev} alphal R alpha2, mus-
carinic, 5-HT, 59 G& &3 dig Iy
Bl A @}t B $-7] roxindole2 5-HT AMEF A9}

5HT), EEENET AUt Benkertd} Wetzel 1994).
Gl 24580l e 20W AUEEZT ¢
Aol A roxindole Y Y4 F& 0.3mgol A 30mg7tA
FTEHIAA 4FL FA8 A QA7 EY F4S
dol AAE UL =NdME PRI 2347} ¢
e, 450l EAYE EA(=13)d4A, 53
TEE FAELF AN 43T B4 (Scale
for the Assessment of Negative Symptoms)7} -9
84 20% Z23R 2 FAEEY A9
599 BAdA #@Eo] 2t 2ok FaayT
Roxindol® §o dl3Eatel A ol Falelz
2Ex YAHA st

3. SDZ 912

&3 £l WA (partdal dopamine agonist)
2 SDZ 9127} R ESH 2.1, o] 2 AT 84
5o] 4 (autoreceptor specificity) & &= %t dopa-
mine Dy 4§ o ™3l mixed agonist/antagonist pro-
fileg Hch F4Re] FULEF BAE digez
A 43308 gr]@ AE YD T oA (Nabers
1992) 4.2+ 32mgel T4 %L FASALH F5
T £E9 AAYEY 4 HMnEHct Nabers
(1992)& 453be] ej3w Q72 SDZ 912 A EF
(N=44)3} haloperidol X B Z(N=48)& H|3¥ Z
3} BPRSS} SANS FHFoM F 1§t #9F
ol & HASA Za) B F FEo] A=
F-21-go th¥ wlerability 9 A] o] f-2} % Hjol &
HolXE asiwt & $4540 o= A% g2
HUTE FFHE] YAT o} F AL REY Y
ol FF FET AR o] F 8 JFATFEA
AFHool @ Holt}.

J1Et MY o2
{Other Potential Antipsychotics)

1. Ondansetron

HT 5-HTy &40 U@ Agago] FAN
37} g€ RAolgte Aol AAHI T, Ondan-
seront: JEEFA7T e A9A 5-HT; @A oo}
BA7HA ondanserons] AW YFETEH o}y
FAYREZA ] 7HXE AAE F Qe AHH
(DeVeaugh-Geiss5- 1992) Z0 A8 Axst B
2.F Adeolrt.
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2. Rimcazole, Tiospirone, BMY 14802

A FolA g vluy ¥ o “SE&A AU
rimcazoled] & WAL EL thi FF U T}
Q28 x| A}t A gk (Davidsons: 1982), rimcazoled]
olz% YAEFZAN gAY AFHE THFHA R
& th(Borisons 1991). EF o/Dylike EF 23
AlQl dospironed] ©)Fw BlIIT A4 FHHY
275 A QcH(Borison® 1992). A7t 5-HT)4 F
EAo g BE ARER} Q1B o “BIFAQ
BMY 14802 1A 71 g5l A 84 Eg
A BA ZEL Qo BorisonF 1992).

3. Indirect Glutamatergic Agonists : glycine, mila-
cemide

Phencyclidine(PCP)o] A3ANA ¥4 2 &4
Fogol FEE ANEH F4E FEsial o] G
NMDA F&# )M glutamate 2§ A= 27
g Ho]3r, £ NMDA F£ 47} limbic aread] F2
Hxse glrke ZAFE 7I&E indirect glutamate
agonist/} FAHo] EHs} Q& Hojehe 7H4d o] A
Alg3it. 21 A ¢l ghitamatergic agonistsZ A1 47
Algd G2 glycined milacemide?t it w19
ZEAQ @Aelnh

4. Glycine

ATEAY glycned o4 BALIEF FA ol
g A dFEA(Waziri 1988) 013 ARAFE
ARG w3 ANE dX F}goen ofF =7 @
ARA RN TN e et 45 FEE
Alzg v 91tk & Tamminga% (1994)°] noncompa-
tiive glutamate antagonist® 259 HAULEEF &
el A Foigh Azt GAHo| AT Fgol AHES
“FE Ao

5. Milacemide

Milacemide= glycinamide$} glycined] AT+ &
2A H-8F F9L o 2 Fdste 4% At
B BAREFTEA ¥ A AL TAN 7
FAOBEN}E AFHA F3}A27(RosseT 1990),
placebo-control dj¥| AN JHNPENE @
g & AR ol 0P RAAY EAEL
glycineol olH] Hof HeiatA EAFIL 13, non-
NMDA ionotropici# metabolic glutamate receptors&

ol glycine modulatory site] A 2= 217]wFol
AL GF HEoA gluamatergic W73 Bdo) &
ol g T A8 WA e QAo

o] %4 - ARAY  Clazapine®] oF2i%d 54, A& 3
A8 g AFERE A 199455 194
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