
 

Citation: Zhang M. Systems neuroscience: Understanding the brain as a network. Integr Neuro Res 
2025;8(2):191 

 
 

Article type: Mini Review 

Home Page URL: https://www.alliedacademies.org/integrative-neuroscience-research/ 

 

Systems neuroscience: Understanding the brain as a network. 

Min Zhang* 
Department of Public Health, Union Medical College, China 
*Correspondence to: Min Zhang, Department of Public Health, Union Medical College, China. E-mail: ming928@vip.sina.com 

Received: 01-Jun-2025, Manuscript No.  AAINR-25-171394; Editor assigned: 03-Jun-2025, Pre QC No.  AAINR-25-171394 (PQ); Reviewed: 17-Jun-2025, QC 
No.  AAINR-25-171394; Revised: 21-Jun-2025, Manuscript No.  AAINR-25-171394 (R); Published: 28-Jun-2025, DOI: 10.35841/ aainr-8.2.191 
 
Introduction 
Systems neuroscience is a branch of neuroscience 
that explores how different neural circuits and 
networks in the brain interact to produce 
behavior, cognition, and sensory processing. 
Unlike molecular or cellular neuroscience, which 
focuses on individual neurons or synapses, 
systems neuroscience examines the brain as an 
integrated system, emphasizing communication 
between regions and the dynamic patterns of 
activity that underlie complex functions. By 
studying these interactions, researchers aim to 
understand not only normal brain function but 
also the mechanisms behind neurological and 
psychiatric disorders.[1]. 

A core focus of systems neuroscience is sensory 
processing. Neural pathways transmit 
information from sensory organs to specific 
brain regions, where it is integrated and 
interpreted. For example, the visual system 
involves multiple interconnected areas in the 
cortex and subcortex, each processing different 
aspects such as color, motion, and depth. 
Studying these networks helps scientists 
understand how the brain transforms raw sensory 
data into meaningful perceptions and guides 
behavior in response to environmental stimuli. 
[2]. 

Motor control is another critical area explored by 
systems neuroscience. Complex interactions 
between the motor cortex, basal ganglia, 
cerebellum, and spinal cord allow coordinated 
movement. Disruptions in these networks can 
result in motor disorders such as Parkinson’s 
disease or dystonia. By mapping these circuits and 
understanding their function, researchers can 

develop targeted therapies, including 
neurostimulation and rehabilitation strategies, to 
restore motor function in affected individuals.[3]. 

Cognitive functions, including attention, memory, 
decision-making, and learning, are also central to 
systems neuroscience. These higher-order functions 
emerge from the coordinated activity of distributed 
neural networks rather than isolated brain regions. 
Techniques such as functional MRI (fMRI), 
electrophysiology, and optogenetics have allowed 
researchers to visualize and manipulate these 
networks, providing insights into how the brain 
adapts and reorganizes itself in response to 
experiences or injury. [4]. 

Systems neuroscience also contributes to 
understanding psychiatric and neurological 
disorders. Conditions such as depression, 
schizophrenia, epilepsy, and autism spectrum 
disorders are increasingly recognized as disorders 
of neural networks rather than localized lesions. 
Investigating the connectivity and communication 
patterns between brain regions helps identify 
biomarkers for diagnosis and potential targets for 
therapeutic intervention, moving toward more 
personalized and effective treatments.[5]. 

Conclusion 
Systems neuroscience bridges the gap between 
cellular-level processes and complex behaviors. By 
examining the brain as a networked system, this 
field provides a comprehensive framework for 
understanding how interactions among neurons 
give rise to perception, action, and cognition. 
Continued advancements in imaging, 
computational modeling, and experimental 
techniques promise to deepen our knowledge, 
offering new avenues for addressing brain disorders 
and enhancing human health. 
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