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Abstract

Cognitive impairment represents a profound challenge in psychotic disorders, signifcantly impacting daily functioning
and quality of life. This article explores the intricate mechanisms underlying cognitive defcits, focusing on microcircuit
dysfunction and dysconnectivity within the brain. Psychotic disorders such as schizophrenia are characterized by
disruptions in perception, thought, and emotion, alongside pervasive cognitive defcits across domains including
memory, attention, and executive function. Recent research highlights the role of microcircuits small-scale neural
circuits in mediating these cognitive impairments. Dysfunctional microcircuits in key brain regions like the prefrontal
cortex, hippocampus, and thalamus contribute to disrupted neural signaling and connectivity patterns, impairing
cognitive processes. The dysconnectivity hypothesis posits that abnormal interactions between brain regions further
exacerbate cognitive dysfunction in psychosis. Functional imaging studies reveal altered connectivity within networks
crucial for cognition, such as the default mode network and salience network. Neurochemical imbalances, including
dopamine dysregulation and glutamatergic dysfunction, also play pivotal roles in cognitive defcits. Current treatments,
while primarily targeting psychotic symptoms, have limited efcacy in addressing cognitive impairment. Future research
directions involve refning neuroimaging techniques, identifying biomarkers for cognitive outcomes, and developing
neuroprotective strategies to enhance synaptic plasticity and mitigate cognitive decline. Understanding these complex
neurobiological mechanisms is critical for advancing therapeutic approaches tailored to improve cognitive function and

overall outcomes in individuals with psychotic disorders.
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Introduction

Cognitive impairment is a hallmark feature of psychotic disorders,
profoundly a ecting the lives of individuals a icted with conditions
such as schizophrenia, schizoa ective disorder, and other related
psychotic illnesses.  ese disorders are characterized not only by
disturbances in perception, thought content, and emotional regulation
but also by signi cant de cits in cognitive domains crucial for daily
functioning [1,2]. e cognitive de cits span a broad spectrum,
encompassing impairments in memory, attention, executive function,
and processing speed, collectively contributing to substantial disability
and impaired quality of life [3,4]. Recent advancements in neuroscience
have underscored the pivotal role of neurobiological mechanisms
in understanding the pathophysiology of cognitive impairment in
psychotic disorders [5]. Speci cally, the concept of microcircuit
dysfunction within the brain has gained prominence, emphasizing
localized disruptions in neural circuits ata microscopic level [6,7].  ese
microcircuits, comprising intricate networks of neurons and synapses,
facilitate information processing and integration within speci ¢ brain
regions critical for cognitive functions. Moreover, the dysconnectivity
hypothesis proposes that cognitive de cits in psychotic disorders stem
from aberrant connectivity patterns between brain regions rather than
isolated abnormalities within individual areas [8]. Functional imaging
studies utilizing techniques such as functional magnetic resonance
imaging (fMRI) and di usion tensor imaging (DTI) have provided
compelling evidence of altered connectivity networks associated with
cognitive dysfunction in psychosis [9]. ese ndings highlight the
complex interplay between structural, functional, and neurochemical
abnormalities in shaping cognitive outcomes in individuals with
psychotic disorders. Psychotic disorders constitute a spectrum of severe
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Microcircuit dysfunction in psychotic disorders

Recent research has highlighted the role of microcircuits within the
brain in contributing to cognitive impairments in psychotic disorders.
Microcircuits refer to small-scale neural circuits that facilitate local
information processing and integration within speci c¢ brain regions.
Dysfunction in these microcircuits can disrupt neural signaling and
communication, leading to cognitive de cits observed in psychosis.

Neural circuit abnormalities

In schizophrenia, for example, abnormalities in microcircuits
involving the prefrontal cortex, hippocampus, and thalamus have been
implicated in cognitive impairments

Prefrontal cortex: Critical for executive functions, the prefrontal
cortex shows reduced connectivity and abnormal neural oscillations in
psychotic disorders.

Hippocampus: Involved in memory processing, the hippocampus
exhibits structural changes and altered synaptic plasticity, contributing
to memory de cits.

alamus: Acts as a relay center for sensory and motor signals;
abnormalities in thalamic microcircuits may underlie perceptual
disturbances in psychosis.

Dysconnectivity hypothesis

e dysconnectivity hypothesis posits that psychotic disorders
result from aberrant connectivity between brain regions, disrupting the
coordinated activity necessary for normal cognitive functioning. is
hypothesis suggests that cognitive impairments arise from disrupted
neural networks rather than isolated abnormalities in speci ¢ brain
regions.

Functional connectivity

Functional imaging studies using techniques such as functional
magnetic resonance imaging (fMRI) have provided insights into
altered functional connectivity patterns in psychotic disorders
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