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Schizophrenia is a major psychiatric disorder, characterized by disturbances in thought, mood
and behaviour. It affects about 1% of the world’s population. The clinical features of schizophrenia
overlap with other psychiatric disorders and their diagnosis remains difficult. Although its etiology
remains unclear, a good deal of risk factors which develop schizophrenia is known. The typical
and atypical antipsychotics used in the management of schizophrenia produce various adverse
effects which affect almost all the systems of the body and produce extra pyramidal symptoms
such as dystonia, akathisia, pseudoparkinsonism, tardive dyskinesia and neuroleptic malignant
syndrome causing misery to the patients throughout life time. Research is being carried to study
the effectiveness of herbal antipsychotic drugs in schizophrenia, which are expected to be devoid
of side effects. Developing a potent neuroleptic with minimum or no side effects will be a major
breakthrough in the treatment of schizophrenia. This article attempts to touch on some of the

important recent developments in the understanding of schizophrenia.

Schizophrenia is one of the most complex and
challenging of psychiatric disorders. It is the paradigmatic
illness of psychiatry. It represents a heterogeneous
syndrome of disorganized and bizarre thoughts, delusions,
hallucinations, inappropriate affect and impaired
psychosocial functioning'. The expression of these
symptoms varies across patients and overtime, but the
cumulative effect of the illness is always severe and usually
long lasting. It is one of the two major mental illnesses
affecting the young and middle-aged adult today?. A measure
of the severity? of the illness is the cost in treating
schizophrenia*. Schizophrenia is appropriately and
accurately conceptualized as a disease process. It seems
to be more likely that more than one disease entity exists
within the clinical syndrome of schizophrenia, with each
having a distinguishable etiology and pathophysiology.
However, schizophrenia remains for many patients a chronic
and debilitating disorder®
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HISTORICAL BACKGROUND

Written descriptions of syn:ptoms commonly observed
today in patients with schizophrenia are found throughout
recorded history®. Early Greek physicians’ described
delusions of grandeur, paranoia and deterioration in
cognitive functions and personality. Although earlier
descriptions of schizophrenia like iliness are recorded in
literature?, the study of the disorder began in 1896, with the
description by Emil Kraepelin, a German psychiatrist, who
coined the term dementia praecox?, in which he recognized
the characteristic features of illness, e.g., delusions,

_ hallucinations, disturbances of affect and motor

disturbances’®.

In 1911, Eugene Bleuler, a Swiss physician recognized
that this disorder was due to a splitting of mind and renamed
dementia praecox as schizophrenia (splitting of mind). He
introduced the concepts of 1st degree and 2nd degree
schizophrenic symptoms. He identified association loosening
(thought disorder), affective incongruity (blunting of emotion),
autism (withdrawal from reality), ambivalence (marked
inability to decide) as specific fundamental symptoms of
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schizophrenia®'2, In 1959, Kurt Schneider defined a number
of symptoms called first rank symptoms (FRS or SFRS) to
be of first rank importance in making the diagnosis of
schizophrenia. They are categorized into delusional
perception, hallucination, thought alienation phenomena and
passivity phenomena®

EPIDEMIOLOGY

Schizophrenia is a leading public health problem that
leads to enormous personal and economic costs world wide.
It affects just under 1% of the world’s population
(approximately 0.85%, WHO report)'®. The onset of
schizophrenia occurs before adolescence or after the age
of forty. The onset of iliness tends to be earlier in males (15-
24 y) than females (25-34 y)'*. Reports by Jablenski's'?
indicated that the prevalence rate of the disorder is between
a low of about 1 per 1000 and a high of 10 per 1000. The
morbidity risk of schizophrenia in the general population is
estimated to be 1%.

ETIOLOGY

The etiological process or processes by which a causal
agent creates the pathophysiology of schizophrenia is not
yet known. However, a good deal is known about the risk
factors for developing schizophrenia which leads to direct
inferences regarding possible etiopathophysiologies'®. The
principal hypotheses regarding causation include genetic
factors??, environmentalz", neuroimmunovirological
factors®# and birth and pregnancy® complications such
as hypoxic and neurotoxic damage?*#, The genetic influence
in the development of schizophrenia is supported by the
findings of family, twin and adoption studies?. The lifetime
incidence of schizophrenia in the general population is about
1.5% but is 13.5% in the first degree relatives of
schizophrenic patients indicating the risk to biological
relatives?. In a US study, the incidence of schizophrenia
was compared in children born to 47 schizophrenic mothers
with that of children born to psychiatrically well mothers. Five
of the children born to schizophrenic mothers developed
schizophrenia, but none of the children of non-schizophrenic
mothers did so®. In a Danish study, the research workers
started with individuals who had been adopted and
develcped schizophrenia. They found that 20% of 118
biological parents also had schizophrenia, compared with
only 6% of 224 adoptive parents of schizophrenic patients
which was the same rate as in parents of control adoptees®,

Family based epidemiological studies clearly
demonstrate that environmental factors such as stressful life
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events, emotional aspects play a role in the pathophysiology
of schizophrenia®. {n a matched case control study of 100
schizophrenics between age of 18 and 64 in London, it was
evidenced that socio-environmental factors such as
unemployment and stress account for the pathogenesis®. It
is widely accepted that there is an association between
obstetric complications and the later development of
schizophrenia?’. Infants born with a history of foetal
dysfunction and hypoxic damage in the brain are atincreased
risk for developing schizophrenia®. Zornberg et al.® studied
693 adults born between 1959 and 1966 and followed up
for an average of 19 years. Their experience of fetal and
neonatal complications had been recorded at the time of
their birth. Hypoxic ischemia related complications predicted
a doubling of the risk of psychosis, especially schizophrenia.

McNeil et al.®** found that pregnancy and delivery
complications among monozygotic twin pairs were more
common among those discordant for schizophrenia than
among those concordant for schizophrenia. Further, among
monozygotic twins discordant for schizophrenia, pregnancy
and delivery complications were more likely to involve the
twin with schizophrenia than the co-twin without
schizophrenia®. In a pair of monozygotic twins discordant
for schizophrenia, magnetic resonance imaging (MRI)
revealed high intensity signals in the white matter and
enlarged ventricles in the affected twin, while no such
abnormality was detected in the normal twin. Marked
differences in sociability and intelligence were observed
between the twins from childhood. This twin pair suggests a
possibility that hypoxic brain damage associated with
prenatal development may be a causal factor for
abnormalities in psychosocial development and subsequent
schizophrenia®.

The idea that schizophrenia is caused by a virus is
consistent with epidemiologic and clinical observations®.
Several indices of heightened immune system
responsiveness are apparent in schizophrenia patients,
including elevations in herpes antibody titre,
immumoglobulins, cytomegalovirus antibody titre,
interleukin-2 receptors, alpha interferon and auto antibodies
have been reported?®®-*°. Mednick et al.*' reported those
exposed to the influenza epidemic of 1957 during their
second trimester of development were at risk for subsequent
schizophrenia¥. Takei et al.? found that female subjects
exposed to influenza epidemics, five months prior to birth
had an increased rate of schizophrenia in adulthood. Sham
et al*? found a link between schizophrenia and maternal
influenza but suggested that it would account for less than
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2% of schizophrenia casgs. - -

. CLINICAL TYPES AND DIAGNOSTIC CRITERIA FOR
SCHIZOPHRENIA

According to International Statistical Classification of
Diseases and Related Health Problems, tenth division, (ICD-
10), WHO, Geneva, 1992%, schizophrenia can be classified
into paranoid, hebephrenic, catatonic, undifferentiated,
residual, post schizophrenic depression, simple
schizophrenia and other schizophrenia, schizophrenia
unspecified. The history of the diagnosis of schizophrenia is
often misunderstood, which has lead to erroneous
conclusions about the validity of the diagnostic process*s.
Throughout most of the twentieth century, there have been
international differences among the diagnosticians
throughout the world, in the recognition of the typical cases
of schizophrenia“.

The diagnosis of schizophrenia is more difficult because
symptoms of schizophrenia can be similar at times to other
major brain disorders such as bipolar disorder or even
depression*’. Like many mental illness, the diagnosis of
schizophrenia is based upon the behaviour of the person,
who is being assessed*. There are lists of diagnostic criteria
which must be met for a person to be diagnosed as having
the condition*. This depend both on the presence of certain
signs and symptoms as well as their duration. The diagnostic
instruments of schizophrenia include standardized
diagnostic criteria, structured interviews and psychiatric
rating scales®®. The ICD-10 diagnostic criteria published by
WHO and diagnostic and statistical manual of mental
disorders (DSM-1V), fourth edition, American Psychiatric
Association are the two main types of diagnostic criteria
which provide characteristic signs and symptoms of
schizophrenia and its subiypes®'. The structured interview
such as present state examination (PSE)%?, composite
international diagnostic interview (CIDI)*® schedule for
affective disorders and schizophrenia (SADS)%, diagnostic
interview schedule (DIS)%® and comprehensive assessment
of symptoms and history (CASH)% are designed to provide
comprehensive information base concerning past
psychopathology and functioning relevant to evaluation of
diagnosis, prognosis, overall severity of illness, current
episode, level of severity for the symptomatological
assessment of the psychiatric illness®-%8,

Although the structured interviews and diagnostic
criteria are used to make diagnosis to identify broad range
of symptoms in patients, rating scales are usually be used
in order 1o measure changes in clinical status overtime®.
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The brief psychiatric rating scale (BPRS), which is the
prototype of rating scale, contains scales for rating different
symptoms such as conceptual disorganization, blunted
affect, emotional withdrawal, distorted thinking, depressed
mood and psychic anxiety®®. The scale for assessment of
thought, language and communication, (TLC) was developed
to evaluate formal thought disorder in schizophrenia®'. The
scale for assessment of negative symptoms (SANS) was
developed in order to provide a comprehensive method for
evaluating negative symptoms and the scale for assessment
of positive symptoms (PANS) for assessing the positive
symptoms for schizophrenia®2. The scale for emotional
blunting (SEB) is another scale developed to rate abnormality
in affect®.

CLINICAL FEATURES

Schizophrenia is characterized by disturbances in
thought and verbal behaviour, perception, affect, motor
behaviour and relationship to the external world. The
diagnosis is entirely clinical and is based on the following
clinical features, none of which are pathognomonic alone®4¢5,
The clinical features are thought and speech disorders
(autistic thinking, loosening of associations, thought
blocking, neologisms, mutism', poverty of speech, echolalia,
perseveration, verbigeration, delusions and ambivalence),
disorders of perception (auditory and visual hallucinations),
disorders of affect (apathy, emotional blunting and
anhedonia), disorders of motor behaviour (either decrease
orincrease in psychomotor activity) and negative symptoms
which include alogia, affective tiattening, inattentiveness,
anhedonia and avolition-apathy'°. Delusions, hallucinations
and thought disorder are called positive symptoms because
these phenomenas are not present in normal individuals®®.

NEUROCHEMICAL BASIS FOR SCHIZOPHRENIA

The major investigations of neurochemical basis for
schizophrenia have focused on the deficiency in
monoamine oxidase (MAQ) activity, impairmént of
noradrenergic function (NA), impairment of neuroactive
peptide systems, impairment of gamma-amino butyric acid
(GABA) system function, impairment of serotonergic
function, excessive dopaminergic function and impairment
of excitatory amino acid systems®” %, The most widely
replicated biochemical finding in schizophrenia has been
the low peripheral MAO activity in chronic schizophrenics™.
A low MAOQ activity has been found in the examination of
platelet MAO activity and amine metabolites in cerebrospinal
fluid (CSF) of 22 schizophrenia patiets™. Owen et al.”?
reported decrease in MAO activities in seven regions of post
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mortem brains from 39 patients with schizophrenia and 44
control subjects. Stein et al.™ postulated that a degeneration
of the cortical noradrenergic system could account for the
lack of goal directed behaviour observed in schizophrenics.
They strengthened this hypothesis by reporting a significant
‘reduction in the activity of dopamine beta hydroxylase (DBH)
activity in post mortem brain samples from schizophrenics.
Hartmann et al. elaborated on the hypothesis of Stein and
Wise by suggesting that a deficit in cortical DBH activity could
lead to an increased concentration of dopamine and a
decreased concentration of NA in cortical region and that
this imbalance in dopamine and NA may be involved in the
pathogenesis of schizophrenia.

However, the evidence for a central noradrenergic deficit
in schizophrenics is not strong. Cross et al.”s assessed DBH
activity in 6 brain regions from 12 control and 12
schizophrenics and reported no significant difference in DBH
activity between controls and schizophrenics in any brain
region. There have been several attempts to assess central
noradrenergic function in schizophrenia using peripheral
body fluids and tissues such as plasma serum and
lymphocytes. The results, in general have been equivocal
and often of dubious relevance to control noradrenergic
function’s.

The role of neuropeptides in schizophrenia, abnormal
metabolism of brain opioids, and possibility of altered levels
has been extensively studied. Terenius et al.”” from Sweden
reported an increase in endogenous opioid peptide
concentration in CSF of schizophrenia patients. Lindstorm
et al.”® investigated schizophrenics and reported two of
nine chronic schizophrenia patients, four of six acute
schizophrenia patients had elevated CSF fraction of the
neuro peptide. However, Naber et al.™ reported significant
reduction in CSF opioid activity using a radioreceptor assay
in male schizophrenics. This proposal of schizophrenia may
be associated with an activity of opioid system has also
proved difficult to substantiate clinically. The administration
of beta endorphins to schizophrenics has proved
inconclusive results®. Roberts®' postulated the reduction of
GABA in schizophrenics and suggested that it could be
readily verified by measuring the activity of glutamate
decarboxylase (GAD), the enzyme that catalases the
decarboxylation of glutamate to form GABA and is marker
for GABA-ergic neurons.

Subsequently, Bird et al.®? reported significant reduction
in GAD activity in postmortem brain samples from
schizophrenics. The CSF level of 87 subjects, 29 normal
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control subjects, 11 patients with schizophrenia, 26 with
depression, 6 with mania and 15 with anorexia nervosa was
examined and findings suggested lower GABA level®.
However, Cross et al.® found the concentrations of GABA
in the brain regions to be similar in control and
schizophrenics. Pharmacological evidence does not support
a significant reduction in GABA-ergic function in
schizophrenia. Administration of GABA agonists such as
baclofen® and muscimol does not ameliorate the
symptoms®®,

Reduced plasma concentration of tryptophan, the
precursor of 5-hydroxy tryptamine (5-HT), have been
reported in acute schizophrenics, but the therapeutic
effectiveness of administered oral doses of tryptophan, to
correct this apparent deficit, has produced equivocal
results®. A direct investigation of central 5-HT metabolism
in schizophrenics was carried out by Joseph et al.?® who
measured the concentration of 5-HT, 5-hydroxy indole acetic
acid (5-HIAA) and their precursor tryptophan, in three regions
of post mortem brain tissue from 23 controls and 15
schizophrenics, reported that there was no generalized
change in 5-HT metabolism in the brain of schizophrenics®.
Investigations of the concentration of homovanillic acid
(HVA-the major end product of dopamine metabolism) in the
CSF revealed higher levels of HVA in schizophrenics with
family history of schizophrenia®. Dopamine receptors have
been studied extensively in the brain of schizophrenics, and
in general there is a consensus that D2 receptors are at
increase in the basal ganglia®. Post-mortem studies of
dopamine receptors in 15 schizophrenic brains and 15
control brains revealed elevated D2 receptor densities in
schizophrenic brains®'.

Post mortem studies in paﬁents with schizophrenia have
revealed variety of abnormalities in glutamate transmission.
For example, an increased cortical expression of N-methyl-
D-aspartate (NMDA) receptor units and glutamate reuptake
if frontal cortex, decreased cortical glutamate release and
altered concentration of glutamate in schizophrenics are
evidenced®? In contrast, lateralized changes in glutamate
uptake sites have also been observed in other brain regions
including the amygdala®.

MANAGEMENT OF SCHIZOPHRENIA

Schizophrenia can be managed by pharmacological
intervention, electroconvulsive therapy (ECT), psychosocial
treatments like psycho education, group psychotherapy,
individual psychotherapy, family therapy and psychosocial
psychotherapy®%. Electroconvulsive therapy involves the

Indian Journal of Pharmaceutical Sciences 151



.

induction of a seizure for therapeutic purposes by the
administration of a variable frequency electrical stimulus
shock via electrodes applied to the scalp. The effects of its
use in people with schizophrenia are unclear®®. Studies of
ECT in acute schizophrenia are effective as antipsychotic
drugs, while in chronic schizophrenia, it is less promising®’.
ECT can be tried in patients whose response is poor with
antipsychotic drugs®. Antipsychotic medications should be
administered during and following ECT treatment®. Patients
should first receive the trials of antipsychotic medications
and if these medications are ineffective, acutely ill patients
can be treated with ECT. Thus, ECT is most offered to
persons who have failed to respond to pharmacotherapy,
defining a relatively treatment refractory population for
ECT100, '

Most psychotherapy, by themselves, has not been
shown to be helpful for treating schizophrenia. Therapies
directed at improving family interactions, in conjunction with
ongoing medication therapy, however can decrease relapse
rate in schizophrenia'®. Psychoeducation educates the
family as well as the patient regarding the nature of illness,
its course and treatment, which helps in establishing a good
relationship between patient and family'®2, Family therapy
is aimed to improve communication, reduce conflict and
distress between family members and improve family
functioning such as to alleviate the problems that led to the
disorder in the identified patient. Several or all of the family
members take part in the treatment'®. Individual
psychotherapy is supportive in nature and group
psychotherapy is used with the intention of bringing about
substantial change in symptoms, identifying personal
problems, overcome difficulties in interpersonal relationships
or to encourage limited adjustments to specific problems
including those of disability physical or mental illness'™,
Other psychosocial therapy includes activity therapy,
occupational therapy and psychosocial rehabilitation
services'®s,

Pharmacological intervention:

Prior to 1952, there was no generally applicable,
effective pharmacological treatment of schizophrenia'®,
Reserpine { Rauwolfia serpentina extract) had been used with
some limited success in India by Sen and Bose and
electroconvulsive therapy (ECT) was important in reducing
symptoms in most acutely disturbed cases''%9, Lithium,
antidepressants and antianxiety drugs have also been used
to treat the symptoms of schizophrenia. However these drugs
have not proved to be effective alternative to antipsychotic
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therapy''® The discbvery of phenothiazine, chlorpromazine,
in the early 50’s may be the most important single
contribution to the treatment of psychiatric illness'''.
Antipsychotics were discovered by Delay and Deniker in
1952 and since their introduction, antipsychotics remain the
mainstay of drug treatment of schizophrenia''? The main
therapeutic uses of antipsychotic drugs are to reduce
hallucinations, delusions, agitation and psychomotor
excitement in schizophrenia'®and psychosis secondary to
a medical condition or mania. The antipsychotic drugs used
to treat schizophrenia have a wide variety of mechanism of
action, but all share the capacity to occupy postsynaptic
dopamine receptors in the brain''%. Antipsychotic drugs can
be categorized into typical antipsychotics or dopamine
antagonists and atypical antipsychotics or serotonin-
dopamine antagonists''®, (Table 1)

Dopamine (DA) antagonists appear to reduce psychotic
symptoms through inhibition of dopamine-to-dopamine

TABLE 1: ANTIPSYCHOTICS USED IN
116-125

SCHIZOPHRENIA

Category Drugs

Typical antipsychotics Chlorpromazine
Loxapine
Penfluridol
Fluphenazine
Trifluperidol
Triflupromazine
Haloperidol
Thioridazine
Trifluoperazine
Pimozide
Zuclopenthixol
Prochlorperazine
Flupenthixo!

Atypical antipsychotics | Clozapine
Olanzapine
Risperidone
Ziprasidone

Quetiapine

Depot preparations Fluphenazine decanoate
Haloperido!l decanoate
Flupenthixol decanoate
Zuclopenthixol decanoate
Penfluridol

Pimozide .
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binding receptors. X-ray crystallographic data have
demonstrated that the molecular configuration of
chlorpromazine is similar to that of dopamine, which may
explain its ability to block this neurotransmitter’s receptors,
preferentially D2 receptor sites'?®. The X-ray structures of
different antipsychotic drugs have been examined in detail
in an attempt to rationalize their structural activity relationship
(SAR) with respect to their ability to block DA receptors in
the brain. It was found that antipsychotics are able to block
DA receptors because of a conformational complementarity
between certain portions of these drugs and dopamine'?’.
Serotonin-dopamine antagonists also cailed as newer, novel
or more broadly atypical antipsychotics, which have fewer
neurological adverse effects than dopamine antagonists and
is effective against positive and negative symptoms of
schizophrenia. They differ in having effects related to their
ratio of dopamine (D2) and serotonin (5-hydroxy tryptamine,
5-HT2) antagonism'#,

Mechanism of action of antipsychotic drugs:

The exact mechanism of action of antipsychotics
remains unclear. However it is currently believed that the
antipsychotic drugs block dopamine (D2) receptors
(antidopaminergic activity) which are mainly present in the
mesolimbic system, which accounts for the antipsychotic
activity while the blockade of D2 receptors in the
extrapyramidal systems accounts for the extrapyramidal side
effects'® The newer or atypical antipsychotics particularly
act on 5-HT2 receptors'®. Typical antipsychotics are
effective in treating positive symptoms of schizophrenia
whereas atypical drugs are effective in treating both positive
and negative symptoms with lesser side effects. Clozapine
is effective in the management of treatment resistant
schizophrenia'®'1%2,

Sedation is caused by histaminergic blockade, which
is maximum for chlorpromazine. Inhibition of the
tuberoinfundibular tract is responsible for the endocrinal side
effects whereas blockade of noradrenergic, cholinergic
receptors accounts for the various adverse effect profiles
seen among the drugs'¥1%, The interaction with non-
dopaminergic receptors accounts for cardiotoxic,
epileptogenic and anticﬁolinergic side effects'¥1%, (Table
2)

Depot antipsychotics:

Since schizophrenic patients are notoriously non
compliant with antipsychotic medications, due to various
reasons such as lack of insight, adverse effects,
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discontinuation of medications, often leads to relapse of the
disease™®'%7_ lLong acting (depot) preparations of
antipsychotics which are given either intramuscular or
administered orally are valuable in such cases. Althaugh
reduction in relapse and assured compliance are merits of
depot preparations, the demerit is, if side effects (e.g.

~ dystonia, neuroleptic malignant syndrome) develop, it is

difficult to alter the dose' s,

Alternate pathways of drug development:

Phencyclidine (PCP), an antagonist at NMDA subclass
of the glutamate receptor complex, can induce both positive
and negative symptoms of schizophrenia'#. This observation
has led to the proposal of a glutaminergic deficiency in the
pathophysiology of schizophrenia suggesting that

TABLE 2: ADVERSE EFFECTS OF
ANTIPSYCHOTICS '

System affected Adverse effects

Dry mouth, constipation,
cycloplegia, mydriasis,
urinary retention,
postural hypotension,
impaired ejaculation,
ventricular fibrillation
and impotence.

Autonomic nervous system

Pseudo parkinsonism,
acute dystonia,
akathisia, tardive
dyskinesia, rabbit
syndrome (peri-oral
tremor) and neuroleptic
malignant syndrome.

Extrapyramidal systems

Metabolic/Endocrinal side
effects Weight gain, galactor-
rhoea, gynaecomastia

and hypothermia

Seizures, sedation and
pseudo depression.

Central nervous system

Allergic side effects Cholestatic jaundice and

agranulocytosis.

Contact dermatitis,
photosensitivity reac-
tions and hyper pigmen-
tation.

Dematological side effects
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glutaminergic drugs might have therapeutic potential in
schizophrenia's?, Disturbances of NMDA receptor mediated
glutaminergic transmission may play an important role in the
pathophysiology of schizophrenia's'. The NMDA receptor has
a number of binding sites for glutamate, glycine and the
polyamine, spermidine. The glycine modulatory site has
become the target for drug development. Increasing NMDA
transmission by increasing glycine binding has been
hypothesized to reduce symptoms of schizophrenia’s2.
Several studies using glycine site modulators including
glycine, d-serine and cycloserine have shown effectiveness
in small scale clinical trials'®®, However, a major difficulty
with increasing NMDA neurotransmission is its narrow range
of physiological responsivity. If NMDA stimulation is too high,
seizures or neurotoxicity can develop's*1%5,

The presynaptic dopamine receptors in the prefrontal
and cingulate cortex of the dopamine nerve terminals have
been reported to inhibit dopamine synthesis and regulate
dopamine release and neuronal firing'®s. Neuroleptics
produce supersensitivity of presynaptic inhibitory dopamine
receptors, which would result in decreased dopamine
release's. The concept of presynaptic receptor for dopamine
that monitors its release by feedback inhibition offers an
appealing method for reducing dopaminergic activity'®e. This
indicates that there is a potential for clinical use of dopamine
agonists at presynaptic receptors as therapeutic agents in
schizophrenia. Aripiprazole, a presynaptic dopamine
receptor agonist, was found to be effective in positive and
negative symptoms with fewer neurological side effects'®.
However, clinical evidence supporting an antischizophrenic
effect related to presynaptic receptor stimulation is far from
conclusive, ranging from transient improvement in some
patients to absolutely no effects. Levodopa, in small doses

.and bromocriptine in substantial doses, has been used to

treat schizophrenia with unimpressive results'®¢'_ Although
presynaptic DA receptor agonists may be efficacious in the
treatment of schizophrenia, they might also potentially
increase the risk for exacerbation of psychosis through
stimulation of postsynaptic dopaminergic receptors’sz,

Alteration in dopamine (DA) and/or cholecystokinin
(CCK) transmission in the CNS may be of relevance for
schizophrenia, since CCK and dopamine coexist within
mesolimbic and mesocortical dopaminergic neurons's3, This
has focused interest on the possible role of CCK in
schizophrenia. Several lines of research, indicate a CCK
deficit in schizophrenic patients'$*¢5, and the administration
of CCK to schizophrenics appears to have therapeutic
implications'®®. Two types of CCK receptors have been
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identified as CCKA and CCKB, of which CCKB predominates
the brain'¢”. The administration of CCK-B agonists to rodents
resulted in behavioral effects analogous to those of
antipsychotic drugs'®. Matto et al.'®® suggested that CCK
tetrapeptide, a CCKB receptor agonist in rat diminishes rat
exploratory behaviour in the free exploration paradigm.
Based on human studies of altered CCK levels in
schizophrenia, initial open studies suggested antipsychotic
activity following systemic administration of the CCK
analogue caerulin'’®. However, controlled, double-blind
crossover studies showed no significant effect with
systematically administered caerulin'™.

Unmada (schizophrenia) is the most elaborately
discussed manasavyadhi (mental disorders) in ayurveda.
Various herbal drugs have been mentioned in ancient
ayurvedic literatures for the management of unmada'’2. Some
of the clinical studies are reviewed here. Fozedar'”, used
the indigenous drug Acorus calamus in 75 schizophrenic
patients and reported 7 patients showed improvement over
75% and 9 patients showed improvement over 50%. Ramu
et al'’ carried out a pilot study using brahmyadiyoga, a
herbal compound consisting Centella asiatica, Acorus
calamus, Rauwolfia serpentina, Saussurea lappa,
Nymphoides macrospermum and Nardostachys jatamansi
in 14 patients suffering from chronic schizophrenia and
reported improvement in 7 out of 10 patients who completed
the course. Dash et al.'’s in a preliminary study used a
compound formulation of five potent drugs, Convolvulus
pluricaulis, Nardostachys jatainansi, Bacopa monnieri,
Withania somnifera, Acorus calamus, to evaluate its clinical
efficacy in patients suffering from unmada. The patients were
treated for a period of 6 weeks and observed a notable shift
of grades of psychotic symptoms and the trial indicated the
effectiveness of the compound in unmada. Kale'” used
siledin, an herbal compound formulation in 112
schizophrenic patients and reported improvement rate of
59.9% with no serious side effects. There is a need to take
up further studies to assess the relative efficacy of various
compound preparations as well as individual drugs. Modern
drugs are already known to have neurotoxic side effects,
especially movement disorders. If herbal drugs are
demonstrated to be free from such adverse effects even on
long term use, it may open newer vistas in
psychopharmacology.

CONCLUSIONS

The explosion of interest in biological aspects of
schizophrenia in recent years has led to an improvement in

March - April 2004



the understanding of the disease process. Traditional
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