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ABSTRACT: 

 

Examines the issues around conventional schizophrenia treatment including the 

problems with side effects and noncompliance, the introduction of newer atypical 

neuroleptics and their potential for improvement, and issues around pharmaceutical 

research and public pressures to get new medications approved. Also discusses costs and 

benefits of atypical neuroleptics in comparison with conventional neuroleptic treatment, 

as well as problems with doctors' perceptions of patients and how they affect patient 

compliance and treatment. 
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INTRODUCTION: 

 

 

 Throughout history, there has been incidence of schizophrenia, roughly one 

percent of the population, consistently, in every culture (Peuskens, et al, 2001; 

McWilliam, 2002). It has been called everything from insanity to demonic possession to 

magical powers, and its patients have been shunned, sheltered, rejected, or revered. 

 It wasn't until recently that science has been able to find any kind of effective 

treatment for schizophrenia, and even though now there appears to be some 

understanding of the etiology, neurobiology, and treatment of it, in each of these areas, all 

that is still up for debate, and perhaps further research will find that present 

understanding is either correct or woefully lacking. 

 One thing that has happened in recent years is that, for better or worse, the 

schizophrenic has been able to rejoin society. Previous treatment modalities were carried 

out inside the walls of a mental institution, and families regularly shuttled off their 

schizophrenic brood to live and die in secrecy. As treatments have improved and media 

began focusing on abuses within the mental institutions (most notably, Ken Kesey's 1962 

book One Flew Over the Cuckoo's Nest, later made into a movie with Jack Nicholson and 

Louise Fletcher), there was a call to close the institutions and allow treatment to happen 

at home. 

 The reality is, however, that society and medicine may not have been ready for 

such a change, though to be honest, the change forced medicine and society to catch up. 

Though neuroleptic medicine had begun in the 1950s with chlorpromazine (Thorazine), 
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haloperidol (Haldol), and clozapine (Clozaril), there had been fatal agranulocytosis 

associated with clozapine, while chlorpromazine and haloperidol had severe side effect 

profiles that made socialized life for the schizophrenic a near impossibility. Images of 

schizophrenics doing the "Thorazine shuffle," struggling slowly down the street, 

combined with reports and news footage of violent outbursts when they stopped 

complying with their medical prescriptions led to fear among the general populace and a 

drive to improve the treatment of schizophrenics and the mentally ill in general. 

 The 1990's saw first a reintroduction of clozapine with a new understanding of 

how to prevent agranulocytosis and then, shortly thereafter, some new medications that 

showed great promise in the treatment of schizophrenia, both in their effectiveness and 

their side effect profiles. Still, there is good reason to question whether that promise is 

being fulfilled and if schizophrenics are receiving the best treatments that can be 

provided. 

 

HISTORY OF OUR UNDERSTANDING OF SCHIZOPHRENIA: 

 

 The current belief of the cause of schizophrenia is the dopamine hypothesis, 

which states that schizophrenia is the result of an overactivity of dopamine systems in the 

brain (Baumeister & Francis, 2002; Angrist, et al, 2001). This was discovered from a 

chain of events beginning with the study of Rauwolfia Serpentina, a shrub that has been 

used as a folk medicine in India for diarrhea, snake bites, and delayed labor. Western 

researchers found that it could be used in treating insanity with violent maniacal 

symptoms, as well as lowering blood pressure and sedating in general. Ciba Laboratories 
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synthesized reserpine from Rauwolfia Serpentina and marketed it under the name of 

Serapsil. 

 Soon a similarity between chlorpromazine (Thorazine) and reserpine was noted, 

specifically that both acted as a sedative without hypnotic effects, which differed greatly 

from the barbiturates largely in use at the time. The term "tranquilizer" was coined to 

describe this course of action in 1953 (Baumeister & Francis, 2002). 

 Serotonin was discovered in 1948 and linked to mental illness in 1954 when LSD 

was found to be a serotonin antagonist. Since LSD appeared to cause insanity, it was 

reasoned, then insanity was due to a suppression of the action of serotonin, whether 

caused by drugs or by natural means. At the time, physical evidence was lacking, but this 

hypothesis was soon supported through sleep studies showing that reserpine potentiated 

the hypnotic actions of barbiturates and was antagonized by LSD. It was concluded that 

reserpine thus enhances the actions of serotonin. It was also noted, however, that this 

action in excess also leads to serotonin depletion, thus limiting the use of reserpine in the 

treatment of mental illness (Baumeister & Francis, 2002).  

 What was most significant about this research was that it showed for the first time 

the role of brain chemistry in behavior. Soon reserpine's effects on other brain chemicals 

and neurotransmitters were researched, and depletion of catecholamines and 

norepinephrine was discovered, and that inhibition of monoamine oxidase (MAO) 

antagonizes the effects of reserpine. It was concluded that reserpine was a nonselective 

blocker of monoamine storage and that a deficiency, not an excess, of neurotransmitters 

due to increased metabolism was responsible for reserpine's effects (Baumeister & 

Francis, 2002).  
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 Dopamine, first discovered in 1910 and soon forgotten about due to its weak 

sympathomimetic effects, was soon examined for i ts mediating effects on reserpine. It 

was soon realized that areas of the brain containing large amounts of dopamine (the 

corpus stratum, for example) have little norepinephrine, while areas containing large 

amounts of norepinephrine (such as the medulla oblongata) have little dopamine. Large 

amounts of dopamine in the corpus stratum led researchers to suggest that dopamine 

plays a role in the extrapyramidal motor system. 

 One of reserpine's side effects is pseudoparkinsonism, which can be explained by 

the depletion of dopamine. L-dopa was found to reverse the effects of reserpine-induced 

pseudoparkinsonism (as well as true Parkinsonism), leading to advances in the treatment 

of Parkinson's disease and the realization that Parkinsonism is caused by a depletion of 

dopamine. Meanwhile, the induction of pseudoparkinsonism showed that reserpine 

caused a depletion of dopamine.  

The antipsychotic effects seen in reserpine and chlorpromazine (which has similar 

pseudoparkinsonism-inducing effects) were so consistently present with the 

pseudoparkinsonism that there was assumed to be a connection. Further study showed 

that while reserpine depletes all the major neurotransmitters, chlorpromazine does not 

deplete serotonin or the catecholamines, thus limiting its actions to dopamine. Yet there 

was still an antipsychotic effect and the presence of extrapyramidal symptoms such as 

pseudoparkinsonism.  

All the while, there was a great deal of research going on examining the effects of 

stimulants on the brain. Originally, it was hypothesized that amphetamines directly 

stimulate peripheral adrenergic receptors. However, Jacques van Rossum, a Dutch 
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pharmacologist, discovered that the locomotor stimulant effects of cocaine could be 

blocked by reserpine, while the effects of amphetamines could not. It was later 

discovered that amphetamines are chemically similar in structure to dopamine and that 

chlorpromazine and haloperidol could block their effects, while as mentioned previously, 

reserpine could not.  

In 1966, van Rossum combined his research on amphetamines with the research 

on reserpine's and chlorpromazine's antipsychotic effect and hypothesized that 

schizophrenia was due to an excess of dopamine (Baumeister & Francis, 2002). This has 

since been supported by research showing the causes and effects of amphetamine 

psychosis (due to amphetamine's effects on dopamine transmission) and that untreated 

schizophrenics do not suffer from Parkinson's disease--it is generally medically caused in 

schizophrenics, and those who are treated with atypical antipsychotics do not experience 

its effects. 

 However, recent research is now beginning to question the dopamine hypothesis. 

Schizophrenia is too complex a disease to explain so simply, and indeed, the dopamine 

hypothesis only accounts for a small amount of the symptomology of the disease--the 

positive symptoms of hallucinations, delusions, and paranoia (Noorbala, et al, 1999). 

These symptoms tend to be acute and transient, and are more commonly seen in the 

earlier stages of schizophrenia, while later stages tend to be dominated by more chronic 

negative symptoms--cognitive impairment, flattened affect, and motor difficulty, which 

would indicate possible dopamine depletion. 

 While early research on schizophrenia focused on amphetamine psychosis, it was 

soon discovered that there was a drug that was far superior in showing the effects of 
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schizophrenia--phencyclidine (PCP). Amphetamine psychosis only resembles the positive 

effects of schizophrenia, and while cocaine psychosis also has some similarities, it carries 

with it some characteristics of social interaction that are in opposition to schizophrenia. 

However, phencyclidine psychosis is virtually indistinguishable to schizophrenia in either 

positive or negative symptomology, and chronic PCP use may lead to conditions 

resembling chronic schizophrenia, and there is even some evidence that latent 

schizophrenia may be triggered by PCP use (Murray, 2002).  

 PCP blocks N-methyl-D-aspartate (NMDA) receptors in the brain from the 

actions of the neurotransmitter glutamate postsynaptically while preventing the 

presynaptic release of glutamate. This accounts for the existence of negative 

symptomology such as flat affect, motor disruption, and cognitive dysfunction. Post-

mortem brain research has shown PCP's effects not only on glutamate and dopamine, but 

also antagonism of GABA and agonism of sigma opiate receptors (Murray, 2002). 

McWilliams (2002) states that dopamine is responsible for the positive symptoms and 

some of the negative symptoms, serotonin the mood changes and some negative 

symptoms, and acetylcholine the cognitive difficulties. Other researchers are examining 

other broader hypotheses.  

 There is still a great lack of understanding of exactly what schizophrenia is, 

however. Amphetamine psychosis may be able to replicate paranoid schizophrenia fairly 

accurately, and PCP psychosis even more so, but there is still no clear understanding of 

what constitutes catatonic schizophrenia, what leads some schizophrenics to show certain 

types of delusions (religious, for example), or most importantly, why an extremely high 
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percentage (as many as 40%) of schizophrenics are unresponsive to neuroleptic treatment 

(Peuskens, et al, 2001). 

 

CURRENT TREATMENT MODALITIES: 

 

 Virtually all treatment for schizophrenia currently is pharmaceutical. Some 

schizophrenics receive concurrent counseling, but the vast majority do not, largely 

because of a lack of funding, largely because schizophrenics tend as a group not to be 

compliant with more than minimal expectations of treatment. 

 Funding is a major issue in schizophrenia treatment, and as most schizophrenics 

are on public assistance and live in public housing, the latest, most promising treatments 

are often not available to them, as they are also the most expensive. 

 The conventional neuroleptics chlorpromazine, haloperidol, and related 

compounds are the general first line of schizophrenia treatment. They are inexpensive, 

well understood, well researched. It is clearly understood that they do fairly well against 

positive symptoms of schizophrenia (delusions, hallucinations, etc.) in approximately 

60% of patients, but they do little for the negative symptoms (Murray, 2001) and have a 

side effect profile that is of major concern and frequently leads to noncompliance (at a 

rate of approximately 7.6% per month) and relapse (at a rate of approximately 3.5% per 

month; Csernansky & Schuchart, 2002). 

 The main issue with conventional neuroleptics is that they cause extrapyramidal 

side effects due to their antagonism and depletion of dopamine. One example is 

pseudoparkinsonism, or involuntary movements resembling Parkinson's disease. Like 
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