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Abstract
Astrocytes play a crucial and complex role in the repair of axonal damage following spinal cord injury (SCI), impacting 

both acute and chronic phases of the condition. In the acute phase, astrocytes become activated and contribute to 
reactive astrogliosis, forming a glial scar that initially protects but can later impede axonal regeneration. They also 
release neurotrophic factors that aid in neuronal survival and modulate the inflammatory response. In the chronic 
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In the chronic phase, astrocytes continue to influence recovery 
through several mechanisms

Glial Scar Formation: �e persistent glial scar formed by astrocytes 
can inhibit axonal growth by creating a physical and chemical barrier. 
Strategies to modulate or reduce the scar tissue are being explored 
to facilitate axonal regeneration. Changes in ECM composition can 
a�ect axonal growth and plasticity, in�uencing functional recovery 
[7]. Neurogenic Potential: Recent studies have shown that astrocytes 
have neurogenic potential under certain conditions. In response 
to injury, some astrocytes can adopt neuronal-like properties and 
contribute to axonal repair and neurogenesis. Modulation of Synaptic 
Plasticity: Chronic injury o�en leads to maladaptive changes in 
synaptic plasticity. Astrocytes can modulate synaptic connections and 
contribute to reorganization of neural circuits, which is essential for 
functional recovery.

Therapeutic implications

Understanding the role of astrocytes in SCI has led to several 
therapeutic approaches aimed at harnessing their potential for 
recovery. Strategies to modulate astrocyte activity, such as using 
pharmacological agents or genetic manipulation, aim to enhance their 
supportive functions while mitigating adverse e�ects like glial scar 
formation.

Cell �erapy: Stem cell therapies are being investigated to replace 
damaged neurons and support astrocyte function. For example, 
transplanting astrocyte precursor cells or engineered astrocytes could 
promote repair and recovery [8].
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