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Introduction: The inflammatory process in spinal cord injury contributes to the development of secondary injury
cascades by releasing pro-inflammatory molecules. In addition, inflammation can also activate astrocytes, which can
exacerbate the inflammatory response and prevent the regeneration of damaged nerve cells by scar formation.
Astaxanthin (AST) is a fat-soluble carotenoid with anti-inflammatory effects and a promising candidate for the
treatment of neurological disorders. This study was conducted to investigate the underlying mechanism of AST on
the reduction of inflammatory responses, and astrocyte activation in a rat compression SCI model.

Methods and Materials: Male rats were anesthetized and subjected to laminectomy in the area of 8-9 thoracic
vertebrae. SCI was induced by applying pressure to the spinal cord tissue using an aneurysm clips. 30 minutes after
injury, rats in the control and treatment groups received intrathecal injections of 5% dimethyl sulfoxide or 0.2 mM
AST respectively. The effects of AST on motor function were evaluated using Beam walking in four weeks. Western
blot technique was performed to determine the effects of AST on the expression of high mobility group box 1
(HMGBA1), toll-like receptor 4 (TLR4) nuclear factor-kappa B (NF-xB), and glial fibrillary acidic protein (GFAP)
after SCI at 12 hours and 1, 3 and 7 days.

Results: Administering a single dose of AST improved the ability to step and the ability to support body weight
compared to the first week during 28 days after SCI. The results of molecular studies showed that AST decreased the
expression of GFAP, and inflammatory pathway proteins (HMGB1, TLR4, and NF-«B) at all-time points.

Conclusion: Post-SCI administration of AST improves motor activity along with a reduction in inflammation,
probably through inhibiting the HMGB1/TLR4/NF-«B signaling pathway and suppressing astrocyte activation.
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