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Excitation—Inhibition Imbalance and Network Instability in Brain

Disorders
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Abstract: Brain function depends on complex networks formed by neurons. Excitatory neurons drive signal
transmission, and inhibitory neurons limit signal spread. When they are balanced, brain networks can process
perception, memory, learning, and emotion effectively. Excitation—inhibition imbalance can disrupt this balance,
causing excessive local synchronization, reduced signal transmission, or poor coordination between brain
regions. This imbalance occurs in many brain disorders, including epilepsy, schizophrenia, autism spectrum
disorder, and Alzheimer's disease. Excitation—inhibition imbalance affects network rhythm, synaptic plasticity,
and connections between brain regions, leading to problems in cognition, emotion, and behavior. This paper
analyzes the basic meaning of excitation—inhibition balance, its causes, manifestations of network instability,
and its role in typical brain disorders, and discusses possible ways to regulate the network.
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