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Abstract: After spinal cord injury (SCI), astrocytes play a crucial role in SCI pathology through a
phenotypic change known as reactive astrogliosis. In this process, naive astrocytes sequentially
exhibit opposite phenotypes, first as reactive astrocytes and then as scar-forming astrocytes
(SAs). SAs are the main source of reactive oxygen species (ROS), and the deficiency of
antioxidant function in these cells plays an essential role in the progress of SCI. Nuclear factor
(erythroid-derived 2)-like 2 (Nrf2) is the main transcriptional regulator against oxidative stress
through the antioxidant response element (ARE)-directed induction of several antioxidant
enzymes. Additionally, Nrf2 has been suggested to play an important role in modulating
neuroinflammation. Using GFAP-Cre::keap1"°* KO mice, we investigated the effects of
astrocyte-specific hyperactivation of Nrf2-signaling in a mouse model of spinal cord contusion
injury. In a first step, we used transgenic ARE-Luc mice to investigate the quantitative pattern of
Nrf2/ARE-activation after experimental SCIl. Our results show a significant induction of
luciferase-activity in the spinal cord and also brain after SCI. To confirm Nrf2-activity, RT-qPCR
was performed for different Nrf2-target genes such as NQ1, Hmox1, GCLC and TxnRD1; gene
expression of all genes was significantly induced in both CNS parts. Beyond, we observed that
genetic hyperactivation of astrocytic Nrf2 inhibits axonal damage and astrogliosis post SCI.
Furthermore, overexpression of Nrf2 improves motor function and protects the oligodendrocyte-
myelin unit. Our results demonstrate that strengthening of the Nrf2 system in astrocytes is
sufficient to prevent the gliosis, the development of demyelinating, neuroinflammation and
axonal damage in SCI.
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