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This issue of Neuropsychopharmacology includes three 
preclinical studies (Bymaster et al. 1996; Robertson and 
Fibiger 1996; Stockton and Rasmussen 1996) and the 
first controlled clinical trial of olanzapine (Beasley et al. 
1996), a novel antipsychotic agent, that was found in the 
latter study to be more effective than placebo, to cause 
fewer extrapyramidal symptoms (EPS) and greater de
creases in total psychopathology and negative symp
toms than haloperidol. Overall, its side-effect profile 
suggests good tolerability. If these clinical results are 
confirmed by other controlled trials, especially with a 
wider range of comparator doses, olanzapine could be a 
valuable addition to the treatment of schizophrenia as 
well as other psychoses for which neuroleptic drugs are 
used. Whether it will be an alternative to clozapine in 
treatment-resistant and neuroleptic-intolerant schizo
phrenic patients and how it compares with risperidone 
as a first-line agent remains to be determined. 

After years of acceptance of the principle that anti
psychotic drug effects were dependent upon blockade 
of dopamine (DA) D2 receptors and subsequent depo
larization inactivation of mesolimbic dopaminergic 
neurons, other possible mechanisms of antipsychotic 
drug action are being considered because the antipsy
chotic activity of clozapine appears to be only partially 
dependent upon D2-receptor blockade. Indeed, two 
agents that cause extremely weak D2-receptor blockade 
in vivo, amperozide and ritanserin, may also be anti
psychotic in some schizophrenic patients, albeit not as 
effective as clozapine or typical neuroleptic drugs. The 
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preclinical studies of Stockton and Rasmussen (1996) 
and Bymaster et al. (1996) present data comparing olan
zapine to clozapine, haloperidol, and other antipsy
chotic drugs on the firing rate of A9 and AlO DA 
neurons as well as binding profiles for a variety of brain 
receptors. These data are useful to test current theories 
about the mechanism of action of antipsychotic drugs 
and, ultimately, what chemical and physiologic charac
teristics may be useful to predict the numerous special 
clinical features of clozapine, including its beneficial 
effects on negative symptoms, cognition, tardive dyski
nesia, and absence of an effect on prolactin secretion 
and effectiveness in schizophrenic patients resistant to 
neuroleptic drugs (Meltzer et al. 1992). Because of the 
exceedingly complex pharmacology of clozapine, iden
tification of other antipsychotic drugs that share specific 
clinical features with clozapine will, no doubt, be useful 
in determining the biologic basis of these clinical char
acteristics. 

Available evidence suggests that olanzapine can pro
duce an antipsychotic action at doses that cause signifi
cantly fewer EPS than haloperidol and without serum 
prolactin increases. Risperidone also produces fewer 
EPS, but this usually requires that the dose not exceed 2 
to 6 mg/ day; however, it causes robust increases in 
serum prolactin levels (Mesotten et al. 1989). There is a 
variety of possible explanations for this difference 
between olanzapine and risperidone, which is beyond 
the scope of this editorial. The point here is that the 
basis for this difference between olanzapine and risperi
done with regard to prolactin secretion can be studied 
empirically. Such studies may provide important insights 
into mechanisms regulating pituitary and basal ganglia 
function. Lower doses of risperidone that do not increase 
serum prolactin levels may be more effective as an 
antipsychotic in some patients than the relatively high 
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doses used in most studies. It is noteworthy that the 2 
mg/ day of risperidone was more effective than placebo 
in a study of schizophrenic patients that included a mix
ture of neuroleptic-responsive and -resistant patients 
(Chouinard et al. 1993). Low doses may be more effec
tive in neuroleptic-responsive patients. 

Further clinical study with olanzapine is necessary to 
determine if its apparent ability to decrease negative 
symptoms is secondary to its effect on positive symp
toms, depression, fewer EPS, and so forth, or if it is an 
effect on primary negative symptoms. It has been 
argued elsewhere that clozapine has an effect on pri
mary negative symptoms (Meltzer 1995). If olanzapine 
is also effective in treating primary negative symptoms 
in schizophrenia, this would open a vital area for research 
as well as clinical application, because olanzapine does 
not appear to have an increased risk of agranulocytosis 
as does clozapine. Were olanzapine to have a markedly 
reduced risk of tardive dyskinesia as well, possible 
long-term application in nonpsychotic disorders char
acterized by withdrawal, anergia, anhedonia, and alo
gia could be investigated. It will also be of great interest 
to determine if olanzapine is as useful in neuroleptic
resistant patients as clozapine and if it has a low poten
tial to cause tardive dyskinesia. 

Stockton and Rasmussen (1996) convincingly dem
onstrate that chronic administration of olanzapine is 
clozapine-like in decreasing the firing rate of AlO, but 
not A9, DA neurons in chloral hydrate-anesthetized 
rats. This supports the view that such a selective effect 
is a marker for antipsychotic drugs that produce fewer 
EPS (Chiodo and Bunney 1983). It should be noted that 
the presumed basis for the decrease in the firing of DA 
neurons, depolarization inactivation (Chiodo and Bun
ney 1980), has been challenged by Ichikawa and Melt
zer (1989) and Mereu et al. (1995) who believe it could 
be an artifact related to general anesthesia, even if it 
does have predictive ability. It should also be noted that 
5-HT3 antagonists such as zatosetron (Rasmussen et al. 
1991) and granisetron (Minabe et al. 1992) also produce 
selective inactivation of AlO neurons. However, there is 
as yet no evidence that 5-HT3 antagonists are effective 
antipsychotics in schizophrenic patients. This suggests 
this model may, on occasion, produce false positives. 
Nevertheless, it appears to be of value in identifying 
antipsychotic drugs with low EPS potential. 

Like clozapine, olanzapine has a high affinity for 
multiple DA, serotonin (5-HT), and muscarinic recep
tors. Its highest affinities are for the m1 muscarinic and 
5-HT2Areceptors. This fits well within a model proposed 
for atypical antipsychotic drugs of a potent 5-HT2A 
antagonism relative to D2 antagonism (Altar et al. 1986; 
Meltzer et al. 1989). It is not more potent as a D4 antago
nist relative to D2-antagonist properties, as is clozapine 
(Van Tol et al. 1991). It is also much weaker than cloza
pine as an a1 and a2 antagonist relative to D2, D4, or 
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5-HT2A antagonism. Thus, olanzapine should be useful 
in determining the relative importance of D4, a1 and a2 
antagonism to the clinical profile of clozapine as well as 
what effects, if any, are dependent on 5-HT 2A antago
nism and muscarinic antagonism. 

Robertson and Fibiger (1996) show that olanzapine 
has an atypical profile on regional c-fos expression. Spe
cifically, in contrast to neuroleptics with well-established 
propensities to produce EPS, olanzapine increases c-fos 
expression more potently in the nucleus accumbens 
than in the dorsolateral striatum. On the basis of earlier 
work, this is predictive of antipsychotic actions of olan
zapine at doses that produce little, if any, EPS (Robert
son et al. 1994). It is noteworthy, however, that although 
olanzapine meets this criterion for atypicality, it does 
produce dose-related increases in c-fos expression in 
the dorsolateral striatum. This differs from clozapine, 
which fails to have such an effect even at doses of up to 
30 mg/kg (Robertson and Fibiger 1992). Despite its com
parable receptor binding profile, these data suggest that 
unlike clozapine, olanzapine will have a dose-related 
propensity to produce EPS. If this hypothesis is con
firmed by future clinical studies, it will be important to 
elucidate the receptor mechanism(s) responsible for this 
functional difference between the two compounds. Sim
ilarly, determining the clinical correlates, if any, of the 
ability of olanzapine, clozapine, and some other puta
tive antipsychotic drugs to increase c-fos expression in 
the lateral septal nucleus and the medial prefrontal cor
tex is an important challenge for future research. 

In addition to olanzapine, other atypical antipsy
chotic drugs ( define as low EPS relative to antipsychotic 
potential; Meltzer [1995]) are completing their phase III 
research. These include Seroquel, sertindole, and ziprasi
done. Like clozapine, olanzapine, and risperidone, they, 
too, are relatively potent 5-HT2A antagonist compared 
to their D2 affinities. This group of compounds, together 
with many other 5-HT-DA antagonists in various stages 
of development, e.g. iloperidone, melperone, Org 5222, 
zotepine, and so forth, will provide an important test of 
the 5-HT2AID2 ratio hypothesis. It should be noted that 
ratios of in vitro affinities do not necessarily reflect the 
relative occupancy of 5-HT2A and D2 receptors in vivo, 
so PET or SPECT studies that elucidate the dose
response relationship for receptor occupancy in patients 
with schizophrenia may be needed to fully test the 
hypothesis. This is particularly important as differences 
in endogenous release of DA and 5-HT may affect occu
pancy of D2 and 5-HT2A receptors respectively (Dewey 
et al. 1995). Furthermore, new agents with selectivity 
for the D1, D3, and D4 receptors are approaching clinical 
testing as antipsychotics. These agents should provide 
important tests of current theories of antipsychotic action 
and side-effect mechanisms, especially whether drugs 
with a high degree of receptor selectivity are superior to 
drugs with complex profiles in either or both domains. 
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If the latter is the case, it will be important to determine 

what are the most desirable groups of pharmacologic 

properties and whether they may differ with respect to 

their ability to ameliorate the different symptom dimen

sions of schizophrenia (Liddle 1987a,b). 
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