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Introduction

Schizophrenia and Bipolar Disorder are complex psychiatric
conditions characterized by disturbances in mood, cognition,
and perception. While the underlying neurobiological
mechanisms of these disorders are still not fully understood,
recent advancements in neuroimaging techniques have
provided valuable insights into the dynamic brain processes
associated with these conditions. Electroencephalography
(EEG) and Magnetoencephalography (MEG) are non-invasive
imaging techniques that offer unique advantages in studying
brain dynamics and neural oscillations in schizophrenia and
bipolar disorder [1,2].

Schizophrenia and Bipolar Disorder are severe mental illnesses
that significantly impact individuals' lives and pose substantial
challenges for treatment and management. Schizophrenia is
characterized by hallucinations, delusions, disorganized
thinking, and impaired social functioning. Bipolar Disorder
involves periods of depression alternating with episodes of
mania or hypomania, along with fluctuations in mood, energy,
and activity levels. Despite differences in symptomatology,
both disorders share overlapping neurobiological features and
are thought to involve dysregulation of neural circuits and
neurotransmitter systems in the brain [3,4].

Electroencephalography (EEG) and Magnetoencephalography
(MEG) are neuroimaging techniques that provide real-time
measurements of neuronal activity and brain dynamics
with high temporal resolution. EEG records electrical
activity generated by neurons using electrodes placed on
the scalp, while MEG detects magnetic fields produced by
neuronal currents using sensors placed outside the head.
Together, EEG and MEG offer complementary information
about the spatiotemporal dynamics of neural oscillations,
synchronization, and connectivity in the brain [5].

EEG and MEG studies have revealed alterations in brain
dynamics and neural oscillations in individuals with
schizophrenia. Abnormalities in gamma-band oscillations,
particularly during cognitive tasks, have been consistently
observed in schizophrenia and are thought to reflect
disturbances in cortical network synchronization and
information processing. Additionally, disruptions in the
balance of excitation and inhibition, as reflected by alterations
in alpha and beta-band oscillations, have been implicated
in sensory gating deficits and cognitive dysfunction in

schizophrenia. EEG and MEG offer valuable insights into
the pathophysiology of schizophrenia and may help identify
biomarkers for diagnosis and treatment response [6,7].

The use of MRS to investigate neurochemical alterations in
mood disorders has important implications for diagnosis,
treatment, and prognosis. Neurochemical biomarkers derived
from MRS data may aid in the early detection and differential
diagnosis of mood disorders, particularly in cases where
symptoms overlap with other psychiatric conditions. Moreover,
MRS-guided interventions, such as pharmacological
treatments targeting specific neurotransmitter systems or
neuromodulator techniques, hold promise for personalized
treatment approaches tailored to individual neurochemical
profiles [8].

Despite its promise, MRS research in mood disorders faces
several challenges, including sample heterogeneity, small
sample sizes, and methodological variability across studies.
Moreover, the interpretation of MRS findings in mood disorders
is complex, as alterations in neurochemical concentrations
may reflect a combination of genetic, environmental, and
neurobiological factors. Moving forward, larger-scale
multicenter studies, standardized imaging protocols, and
longitudinal assessments will be essential for advancing our
understanding of neurochemical alterations in mood disorders
and their relationship to clinical outcomes [9,10].

Conclusion

Electroencephalography (EEG) and Magneto encephalography
(MEG) offer promising avenues for advancing our
understanding of the intricate brain dynamics underlying
Schizophrenia and Bipolar Disorder. Through their high
temporal resolution and non-invasive nature, EEG and MEG
enable the real-time measurement of neuronal activity,
oscillations, and connectivity patterns in individuals with these
psychiatric conditions. EEG and MEG studies have revealed
significant alterations in brain dynamics, including aberrant
neural oscillations, synchronization deficits, and connectivity
disturbances, which are associated with the pathophysiology
of Schizophrenia and Bipolar Disorder.
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