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Abstract

Mental illness is a critical aspect of human health that significantly affects
individuals' emotional and psychological well-being. The present study focused
on the “Current status of mental health which highlights both advancements and
persistent challenges.” About 10% of people worldwide suffer from psychosis, a
mental illness characterized by severe distortions in cognition, behavior,
perception (delusions and hallucinations), and the ability to identify reality. The
growing interest in natural remedies for mental health issues in recent years is
indicative of a move toward more comprehensive methods of treating ailments
including stress, anxiety, and depression. Numerous genetic, nutritional,
microbial, and environmental variables are involved in this complex illness.
However, several conditions are included under psychotic illnesses. Although
they are pharmacologically categorized as dopamine receptor antagonists, many
of them also act on other targets, such as 5-hydroxytryptamine (5-HT) receptors,
which may contribute to some of their therapeutic efficacy. The activation of the
immune system, neuro-inflammation, endocannabinoid receptors,
neurotransmission, cell signaling pathways, and oxidative stress status are all
changed and modified by these phytochemicals. Most phytochemicals with anti-
schizophrenic  properties include flavonoids, alkaloids, terpenoids,
polypropanoids, lactones, and glycosides.

Keywords: Psychosis, Phytochemicals, Medications, Receptors, Schizophrenia, Disease, Anti-
psychotics

extrapyramidal symptoms (EPS) so often associated with

Psychosis is the mental disorder, with serious distortion of
thought, behavior and capacity to recognize reality and of
perception  (delusions and hallucinations), affecting
approximately 10% of world’s population. Antipsychotic
potency has demonstrated a strong link with its ability to bind
to the D2 receptor, and all clinically effective antipsychotics
(with the exception of Clozapine-like) exhibit strong post-
synapse dopaminergic D2 receptor inhibiting action. Blockade
of dopamine action in corpus striatum is responsible for the

antipsychotic drugs’.

Unconventional thinking, delusions, hallucinations, improper
mood, and decreased psychosocial functioning are all
hallmarks of schizophrenia, a diverse syndrome. Following
Kraepelin's 1896 description of dementia praecox, the
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR) was released in 2000.
Since then, the disease's definition has undergone constant
change. Future research on the physiology, pathophysiology,
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and genetics of the central nervous system (CNS) will probably

extend our understanding of schizophrenia®.

Research has shown a number of abnormalities in the
structure and function of the brain, despite the fact that the
exact cause of schizophrenia is unknown. But not everyone
with a diagnosis of schizophrenia experiences similar changes,
and there is still much to wunderstand about the
pathophysiology of the disorder. It is likely that a number of
pathophysiologic disorders contribute to the development of

the comparable but distinct clinical presentations that we call
3

schizophrenia®.
The etiology of schizophrenia has been explained by a
neurodevelopmental theory. This is supported by the fact that
most studies on the brains of people with schizophrenia reveal
abnormal neuronal migration. This "schizophrenic lesion"
may result in abnormalities in cell shape, location, symmetry,
connection, and function in addition to abnormal brain circuit
creation. In addition to aberrant brain circuit formation, this
"schizophrenic lesion" may cause anomalies in cell shape,

location, symmetry, connection, and function®.

In certain studies, respiratory tract infections during the
second trimester of pregnancy have been linked to an
increased risk of schizophrenia, and these changes are
consistent with an aberration in cell migration during that
time. Premature births or low oxygen levels in the newborn are
linked to schizophrenia, according to some research. Due to
the accompanying period of neuronal growth, it is believed
that the secondary "synaptic disorganization" that results
from such injuries does not cause overt clinical signs of

psychosis until adolescence or early adulthood”.

According to studies, the brains of many people with
schizophrenia have thinner cortical walls and larger ventricles,
although this isn't necessarily the case when there is
widespread gliosis; it can also happen when there isn't. It is
believed that gliosis, or the growth of glial cells, happens as a
compensatory alteration in brain degenerative illnesses. The

dendritic pruning is a typical aspect of the
neurodevelopmental process®.

In a healthy individual, middlescence prunes around 35% of
the maximal number of dendrites at the age of 2. According to
certain research, people with schizophrenia exhibit a higher
rate of pruning. Furthermore, synaptic pruning is the main
function of glutamatergic dendrites. or other foetal harm may
result in a reduction in the number of basal neurons initially,
and glutamatergic stimulation may exacerbate the pruning
process. Numerous studies have demonstrated that early
children who subsequently develop schizophrenia exhibit
cognitive problems, impaired ability to meet typical motor

milestones, and aberrant movements’.

A fact that brain abnormalities exist well in anticipation of the
onset of psychotic symptomatology is empirical evidence that
connects schizophrenia to neurodevelopmental disorders.
However, a growing number of patients' increasing clinical
deterioration raises the possibility that this condition may
potentially include a neurodegenerative component. Recent
brain imaging studies that reveal cumulative brain alterations
in patients who experience relapses frequently are consistent

with this8.

Schizophrenia may have a neurodegenerative tendency based
on a vulnerable neurodevelopmental predisposition that codes
for trophic factors and neurodevelopment, rather than being
neurodevelopmental or neurodegenerative in origin. For
instance, the chromosome contains the neurodevelopmental

protein gene dysbindin®.

2 Etiology and Pathogenesis of
Schizophrenia

Schizophrenia's precise cause is unknown; however, it is
thought to result from a combination of environmental and
genetic causes. Numerous susceptibility genes have been
found by genetic linkage studies; however, it is evident that no
single gene is to blame. There are strong correlations between
specific gene polymorphisms and the risk of schizophrenia,
although many of these correlations are not very strong, and

no single gene seems to have a dominant effect'°.

The first and strongest correlation was discovered with the
neuregulin-1 gene, which affects the expression of NMDA
receptors and is involved in synaptic formation and plasticity.
In some ways, the phenotype of transgenic mice that under
express neuregulin-1is similar to that of human schizophrenia.
Following this discovery, roughly eight more susceptibility
genes were found, some of which had some connection to
glutamate-mediated transmission. Genetic investigations
have not yet identified a specific neurochemical defect
underpinning the schizophrenia phenotype, except than
highlighting glutamate and establishing the probable
11

participation of amines like dopamine™.
Since these structural alterations are likely not progressive and
are seen in people with schizophrenia who are presenting for
the first time, it is more likely that they reflect an early,
irreversible abnormality in brain development than a slow
neurodegeneration. Research on post-mortem schizophrenia
brains reveals evidence of abnormally shaped cortical neurons
that are misplaced. Schizophrenia seems to occur in specific
individuals due to a combination of social, environmental, and
developmental variables, as well as hereditary elements.
Cannabis use is one of the environmental elements that are

now believed to be important'2.
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Fig. 1: Contributing Factors of Psychosis

3 Theories of Neurochemistry

Current theories on the neurochemical mechanisms behind
schizophrenia are primarily based on pharmacological, not
neurochemical, analysis of the effects of antipsychotic
medications. The contrary happened: medications that were
discovered by accident to be effective have given the primary
hints regarding the nature of the condition, rather than
neurochemical theory serving as the foundation for logical
pharmacological treatment. For many years, a thorough search
for neurochemical anomalies in schizophrenia remained
fruitless, as neither post-mortem brain material nor other
samples from living patients contained any molecular
indicators. Although other mediators, like 5-HT, are now

gaining attention, dopamine and glutamate remain the main

focus of neurochemical hypotheses'>.

3.1 Dopamine Theory

In 2000, Carlson, who was awarded a Nobel Prize, proposed
the dopamine theory based on indirect pharmacological
evidence from humans and experimental animals. Doctors
who treat drug users are well aware that amphetamine causes
the release of dopamine in the brain and can cause a
behavioural condition in people that is identical to an acute
schizophrenia episode. Dopamine release causes a particular
pattern of stereotyped behaviour in animals, which is
comparable to the repeated behaviours sometimes seen in
people with schizophrenia. Strong D2-receptor agonists, such
apomorphine and bromocriptine, exhibit similar effects in
animals and exacerbate schizophrenia symptoms in humans,
just like amphetamine does. Dopamine antagonists, such as
reserpine, and drugs that block neuronal dopamine storage are

also useful in managing the positive symptoms of
schizophrenia and halting amphetamine-induced behavioural
abnormalities'*.

There is no conclusive physiological proof that increased
dopamine synthesis or release occurs in schizophrenia.
Furthermore, even though prolactin production could be
abnormally low if dopaminergic transmission were activated,
it is normal in patients with schizophrenia. The fact that

almost all schizophrenia patients get medication that is
known to alter dopamine metabolism while the non-
schizophrenic control group does not present a challenge for
the interpretation of such investigations. Imaging studies
provide the strongest evidence for elevated dopamine release
in individuals with schizophrenia. A particular antagonist's
binding to striatal D2-receptors (raclopride) was measured
using a radioligand imaging approach. When amphetamine
was injected, dopamine was released, which caused raclopride
to be displaced and the signal intensity to decrease'.

The decline in schizophrenia subjects was at least twice as
large as in control patients, indicating that amphetamine
produced a greater amount of dopamine. Dopamine release is
clearly associated with symptomatology; in individuals with
schizophrenia, this effect was most pronounced during acute
episodes and non-existent during spontaneous remissions.
However, genetic research has not found any connection
between D4-receptor polymorphism and schizophrenia.
Furthermore, clinical trials showed that a particular D4-
receptor antagonist was unsuccessful. According to a different
version of the dopamine hypothesis, schizophrenia is caused
by an imbalance between the deficiency of cortical D1-receptor
activation (which results in negative symptoms) and the
excessive activation of D2-receptors in subcortical regions

(which results in positive feelings)'®.

3.2 Glutamate Theory

As a connected to the
pathophysiology of schizophrenia is glutamate. One of the
only somewhat consistent findings is that post-mortem

result, another transmitter

schizophrenia brains exhibit lower glutamate concentrations
and glutamate receptor density. Human psychotic symptoms,
such as hallucinations and cognitive problems, are brought on
by NMDA receptor antagonists, such as phencyclidine,
ketamine, and dizocilpine. According to this viewpoint,
glutamate and dopamine excitatory and inhibitory effects are
mediated by GABAergic striatal neurons, which form a sensory
'gate’ and project to the thalamus. When dopamine or
glutamate levels are too high, the gate is deactivated, allowing
unfiltered sensory information to access the cortex'” 18,

It is also proposed that the cognitive deficiency, which is
becoming more widely acknowledged as a key characteristic of
schizophrenia and partially responsible for its negative
symptoms, may be caused by aberrant glutamate activity,
notably decreased NMDA-receptor activation. Therefore, a
specific hypothesis is that a majority of positive symptoms are
caused by excessive dopamine receptor activity, while the
majority of negative symptoms are caused by insufficient
NMDA receptor activation. This concept, although clearly
simplified, is what motivates present attempts to create new
antipsychotic medications that enhance NMDA-receptor

activation!®.
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4 Synthetic Approach for the treatment of
psychosis

Antipsychotic medications, formerly known as neuroleptic
medications, antischizophrenic medications, or significant
tranquillizers, are typically used to treat schizophrenia, one of
the most prevalent and incapacitating types of mental disease.
However, psychotic illnesses encompass a variety of disorders.
Although many of them also act on other targets, including 5-
hydroxytryptamine (5-HT) receptors, which may contribute to
their clinical success, pharmacologically speaking, they are
classified as dopamine receptor antagonists. Existing
medications have numerous problems with their effectiveness
and adverse effects. As new medications are created, little
gains are being made, but drastic new strategies will likely

have to wait until we have a better grasp of the disease's still

poorly known biochemical basis?°.

5 Classification of Antipsychotic Drugs

o First-Generation ("Typical') Antipsychotics:
Chlorpromazine, Haloperidol, Fluphenazine, Flupentixol,
Clopenthixol

¢ Second-Generation ('Atypical') Antipsychotics:
Clozapine, Risperidone, Sirtinol, Quetiapine, Amisulpride,
Aripiprazole, Zotepine

6 Pharmacological Effects of Antipsychotic
Drugs

In experimental animals, antipsychotic medications have a
wide range of behavioural effects; yet no single test can clearly
differentiate them from other psychotropic drug classes.
Larger doses of antipsychotic medications promote catalepsy,
a condition in which an animal remains immobile even when
placed in an abnormal position, and they also decrease
spontaneous motor activity. While these medications'
propensity to cause catalepsy is similar to extrapyramidal
symptoms, their inhibition of amphetamine-induced
hyperactivity is similar to their antipsychotic effects.
Extrapyramidal actions are linked to dopamine inhibition in
the striatonigral pathway, whereas antipsychotic effects most
likely  reflect = D2-receptor  antagonism  in  the

mesocortical/mesolimbic route?’ 22,

As a result of their action on D2-receptors, all first-generation
antipsychotic medications prevent amphetamine-induced
behavioural alterations. Certain atypical medications are less
active in these models, as well as in the catalepsy model, since
they have less activity on D2-receptors. However, in
conditioned avoidance tests, they are just as effective as the
earlier medications. Furthermore, both conventional and non-
traditional medications lessen the hyperactivity brought on by
phencyclidine, a glutamate antagonist that gives people a
schizophrenia-like condition. Therefore, phencyclidine and

conditioned avoidance tests in animals are used to predict

antipsychotic action in people®>.

6.1 Mechanism of Action

The D1 type, which includes D1 and D5, and the D2 type, which
includes D2, D3, and D4, are the two functional classes into
which the five subtypes fall. The main mechanism behind the
therapeutic benefits of antipsychotic drugs is D2-receptor
blockade. As previously mentioned, around 80% of D2-
receptors must be blocked for antipsychotic effects to occur.
The suppression of amphetamine-induced stereotypic
behaviour and apomorphine-induced turning behaviour in
experimental rats with unilateral striatal lesions is indicative
of antagonism at D2-receptors. By preventing a radioactive D2

antagonist, such as spiroperidol, from attaching to pieces of
4

brain membrane, these in vivo effects are replicated in vitro>*.
While some of the more recent medicines (such as sulpiride,
amisulpride, and remoxipride) are extremely selective for D2-
receptors, the first-generation drugs exhibit some preference
for D2 over D1-receptors. Clozapine has a strong affinity for D4
but is somewhat non-selective for D1- and D2-.24. The
electrical activity of midbrain dopaminergic neurons in the
substantia nigra and ventral tegmentum, as well as the release
of dopamine in areas with dopaminergic nerve terminals, is
first increased and then decreased by all antipsychotic
medications in animal experiments. Variations in dopamine
receptor expression may be the cause of these changes. The
mesolimbic/mesocortical dopamine pathways are expected to
be affected by antipsychotic effects, whereas the nigrostriatal
pathways are thought to be affected by antipsychotic drugs'
unwanted motor side effects?’.

Antipsychotic medications block receptors instantly, but like
many neuroactive substances, they require weeks to start
working. Chronic administration of antipsychotic medications
causes a brief rise in dopaminergic cell activity that is followed
by inhibition after roughly three weeks, at which point both

the biochemical and electrophysiological indicators of activity
26

start to decrease™”.

Proliferation of dopamine receptors, as seen by a rise in
haloperidol binding, is another delayed impact of long-term
antipsychotic medication use. This phenomenon is similar to
denervation super sensitivity in terms of pharmacological
sensitivity to dopamine. It is unclear how these delayed effects
work and how they relate to the clinical response. Some
antipsychotic medications have a high affinity for 5-HT2
and/or D4 receptors, whereas others exhibit different patterns
of selectivity in their receptor-blocking activities. Despite a lot
of good debate, it is still unclear how their receptor specificity

relates to their functional and therapeutic effects®’.
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7 Phytocompounds having anti-psychotic
property

All sections of plants, but especially flowers, contain alkaloids.

These are mostly helpful in the treatment of various

illnesses?®.

neurodegenerative By altering acetylcholine
concentrations, raising GABA, blocking NMDA receptors,
exhibiting anti-oxidant and anti-amyloid properties, and
averting neuro-inflammation, these phytochemicals are
beneficial against schizophrenia. Nowadays, a number of
alkaloids are being studied for their potential to treat
schizophrenia. Pyridine alkaloid arecoline has demonstrated
muscarinic receptor affinity as a cholinergic agonist and has
been found to alleviate cognitive symptoms in schizophrenia
patients. In order to lessen memory impairment, it also has

antioxidant properties and keeps the cerebral white matter

from demyelinating29.

Glycosides are another type of phytocompound with anti-
psychotic properties. The "offense and defence" components
of plants are glycosides, which are secondary metabolites. By
boosting vesicular glutamate transporter 2 in the cingulate
gyrus region, bacosides A and B from Bacopa monnieri have
been demonstrated to mitigate cognitive deficits in the
schizophrenia model®°.

Sulforaphane is one example of an isothiocyanate that exhibits
antioxidant action via boosting electrophilic response
elements, detoxifying phase 2 enzymes, and activating the
Nrf2 pathway to exhibit antipsychotic activity. Hypericin, also
known as naphthodianthrone, has antioxidant properties.
Since it inhibits D3/D4 receptors, it is one of the possible drugs

for treating schizophrenia®..

The byproducts of phytosterol oxidation, oxy phytosterols and
phytosterols, are naturally produced by a wide variety of
plants. Exposure to these natural agents is rising as a result of
an increase in the consumption of plant-based foods boosted

with phytosterol and oxy phytosterol*2. By reducing oxidative
stress and inflammation and modifying dopaminergic, acetyl
cholinergic, and GABAergic neurotransmission, it controls

psychosis®3.

GABA-A receptors and glycinergic activity are inhibited by the
sesquiterpene tutin. Furthermore, the glutamate and
dopamine pathways are impacted by the monoterpenoid 1,8
cineole. Clinical trials for schizophrenia are effectively
examining caryophyllene, a sesquiterpene that is derived from

essential oils and acts as a phytocannabinoid>*.

Safranal and crocins, the active compounds in saffron (Crocus
sativus L.), have shown considerable promise in treating a
variety of central nervous system disorders, such as

depression, anxiety, and memory loss®>°. By regulating brain-
derived neurotrophic factor (BDNF) in the hippocampus, a
carotenoid known as crocin has shown promise as an
antipsychotic drug. Crocins, at doses of 15-50 mg/kg, reduced
the memory impairment, hypermotility, and social isolation
that rats suffered from ketamine, according to mounting

preclinical studies>®.

Alpha asarone, an essential oil belonging to the
polypropanoids class, has anti-schizophrenic properties
because it inhibits dopamine D2 and/or DI receptors. The
amino acid glycine decreased the unpleasant symptoms of
schizophrenia in a human open trial. It has been shown to be
helpful symptoms,
schizophrenia, and cognitive deficits when taken as an

against negative treatment-resistant

adjuvant to other medical therapy®’. Another amino acid that
reduces schizophrenia symptoms is leucine, which works on

dopaminergic receptors38.

8 Conclusion

The treatment of mental illness through both natural and
synthetic drugs offers a multifaceted approach to managing
and alleviating symptoms. Natural phytocompounds can
complement conventional treatments by providing holistic
support and minimizing side effects. Meanwhile, synthetic
drugs, including various classes of antidepressants and
antipsychotics, are pivotal in offering targeted relief and
stabilizing mood disorders through precise mechanisms.
Combining these approaches can enhance therapeutic
outcomes, with natural treatments potentially reducing the
reliance on higher doses of synthetic drugs and improving
overall well-being. However, patients must collaborate closely
with healthcare providers to personalize therapies to their
specific needs, establishing a balanced and effective strategy
for managing mental health disorders.
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