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ABSTRACT

Neuropsychiatric disorders encompass a broad range of clinical conditions involving both neurological and
psychiatric symptoms. These disorders, including major depressive disorder, schizophrenia, bipolar disorder,
Alzheimer's disease, and autism spectrum disorder, are increasingly understood as arising from complex
interactions between genetic, neurobiological, and environmental factors. This review explores the
pathophysiological mechanisms underlying major neuropsychiatric conditions, discusses diagnostic challenges,
and presents recent advances in treatment strategies, including pharmacological, cognitive, and neuromodulation
approaches. A better understanding of these interconnected mechanisms holds promise for early detection and

personalized treatment.
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INTRODUCTION

Neuropsychiatric disorders represent a significant
public health challenge, with millions affected globally
and increasing recognition of their societal and
economic burden. These disorders blur the traditional
boundaries between neurological and psychiatric
conditions, often presenting with overlapping
symptoms such as cognitive impairment, mood
instability, psychosis, or motor dysfunction. While
traditionally studied in isolation, a growing body of
evidence suggests common neurobiological
underpinnings, including neurotransmitter
dysregulation, neuroinflammation, and structural
brain changes.

Understanding the etiology and course of
neuropsychiatric disorders requires an integrated
approach that accounts for molecular, genetic,
psychological, and environmental influences. This
paper aims to synthesize current knowledge of these
disorders, highlight diagnostic complexities, and
evaluate emerging treatment modalities.

MATERIALS AND METHODS

This review was conducted using a systematic
literature search of peer-reviewed articles published

between 2005 and 2024. Databases searched included
PubMed, Scopus, and PsycINFO using the following
keywords: "neuropsychiatric disorders," "brain
function," "psychiatric diagnosis,"
"neuroinflammation,” "genetics in mental illness," and
"neurotransmitter imbalance."

Inclusion criteria were studies that examined
pathophysiological mechanisms, diagnostic tools, or
treatment strategies in common neuropsychiatric
disorders. Excluded were case reports and non-English
publications. Data were synthesized thematically and
interpreted through a multidisciplinary clinical lens.

RESULTS

A total of 168 studies met the inclusion criteria. The
review identified several recurring pathophysiological
themes:

Neurotransmitter Dysfunction: Abnormalities in

dopaminergic, serotonergic, glutamatergic, and
GABAergic systems were implicated across various
disorders.

Neuroinflammation: Elevated cytokine levels and
microglial activation were observed in schizophrenia,
depression, and neurodegenerative diseases.
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Genetic and Epigenetic Factors: Genome-wide
association studies (GWAS) revealed shared
susceptibility loci among major psychiatric and
neurological conditions.

Structural and Functional Brain Changes: MRI and
fMRI studies highlighted volumetric changes in the
prefrontal cortex, hippocampus, and amygdala in mood
and psychotic disorders.

Emerging treatment options such as transcranial
magnetic stimulation (TMS), deep brain stimulation
(DBS), and glutamate modulators (e.g., ketamine) were
found to show promise in treatment-resistant cases.

DISCUSSION

The evidence underscores that neuro psychiatric
disorders share common neurobiological substrates
despite divergent clinical presentations. This
convergence supports a dimensional rather than
categorical model of mental illness. Diagnostic
classification systems (e.g., DSM-5, ICD-11) are
evolving to incorporate biomarkers, yet clinical utility
remains limited due to interindividual variability and
symptom overlap.

Current treatment paradigms are shifting from broad-
spectrum psychotropics toward personalized medicine
approaches. Pharmacogenomics and biomarker-driven
diagnostics are expected to revolutionize treatment
selection, improving outcomes and reducing trial-and-
error prescribing.

However, gaps remain in translating neurobiological
findings into effective interventions. Most research has
focused on adult populations in high-income countries,
with limited data on pediatric or aging populations and
those from low-resource settings. Longitudinal studies
are needed to understand the temporal evolution of
these disorders and the impact of early interventions.

CONCLUSION

Neuropsychiatric disorders are complex, multifactorial
conditions requiring integrated diagnostic and
therapeutic strategies. Advances in neuroscience have
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begun to unravel the shared mechanisms behind
diverse symptoms, offering hope for improved
diagnostics and novel treatments. Continued
interdisciplinary research, coupled with innovations in
neuroimaging and precision psychiatry, will be crucial
in addressing the global burden of these disorders.
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