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[ Abstract] The neurovascular unit (NVU) plays a crucial role in the functionality and plasticity of the visual
cortex by tightly coupling neuronal activity with vascular function through the coordinated action of multiple cell types.
Synaptic activity in neurons drives glutamate uptake by astrocytes, triggering calcium signaling, which further
modulates local blood flow dynamics to meet the metabolic demands of the visual cortex during periods of high neural
activity. Neurons also contribute to synaptic plasticity through mechanisms such as long-term potentiation and long-
term depression, determining the efficiency of visual information processing and network remodeling. Astrocytic
calcium signaling serves as a vital intermediary in this process,not only supporting the metabolic needs of neurons but
also shaping the fine structure of visual networks by regulating synaptic dynamics. During critical periods, astrocytic
activity within the NVU promotes synaptic maturation and establishes the temporal window for plasticity in the visual
cortex. In adulthood, the proper functioning of NVU provides a foundation for the reorganization of visual function.
Dysfunctional NVU activity can impair visual plasticity , highlighting its relevance as a therapeutic target for conditions
such as amblyopia, brain injuries, and neurodegenerative diseases. Understanding the collaborative mechanisms
between neurons and other NVU components offers novel theoretical insights and practical approaches for restoring
visual function and intervening in neurological disorders. This article reviews the research progress of NVU in visual
plasticity, focusing on the concept of NVU, the roles of neurons and the functions of astrocytes within NVU , as well as
the roles of NVU in synaptic plasticity, critical period visual plasticity,and plastic remodeling.
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