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Fig.1 Antioxidant enzyme-like activity and ROS clearance ability of nanozyme
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Fig.2 Oxidase-like activity and reactive oxygen species (ROS) generation ability of nanozyme
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Abstract Traumatic spinal cord injury (SCI) refers to damage to the structure and function of spinal cord caused
by external trauma. This damage results in the loss of sensation, movement, or autonomous functions, which can
lead to partial or complete paralysis and impact the patients' independence and quality of life. Studying drugs
related to spinal cord injuries and their mechanisms of action will help enhance patients' quality of life and
alleviate social and economic burdens. Traumatic spinal cord injury can be categorized into primary and
secondary injuries. It leads to ongoing neurodegeneration, inflammation, and scarring, necessitating continuous
intervention to reduce the cascading effects of secondary injuries. Regenerative repair of SCI has been one of the
most challenging problems in medicine. It is characterized by the involvement of microglia, phagocytes (including
neutrophils and monocytes), and antigen-presenting cells of the central nervous system, such as dendritic cells.
These inflammatory mediators contribute to axonal demyelination and degeneration, leading to severe nerve
damage. Currently, there has been little progress in the clinical treatment of SCI. Current clinical modalities, such
as surgical interventions and hormone shock therapies, have not yielded specific pharmacotherapeutic options,
hindering significant functional recovery. The current treatment methods are ineffective in alleviating oxidative
stress and neuroinflammatory responses caused by spinal cord injury. They also do not offer neural protection,
resulting in ongoing neurofunctional degradation. Intravenous injection of methylprednisolone through the arm
has been used as a treatment option for spinal cord injury. Recent studies have shown that the potential side effects
of the drug, such as blood clots and pneumonia, outweigh its benefits. Methylprednisolone is no longer
recommended for the routine treatment of spinal cord injury. In recent years, significant progress has been made
in spinal cord injury intervention through the use of nanotechnology and biomaterials. Nanozymes can enhance
the therapeutic efficacy of spinal cord injury by catalyzing the clearance of free radicals similar to enzymes and
suppressing inflammatory responses. Nanozymes can reduce the degree of fibrosis, promote neuron survival and
angiogenesis, and provide favorable conditions for tissue regeneration. Through in vitro and in vivo toxicology
experiments, it was found that the nanozyme demonstrates good biocompatibility and safety. It did not cause any
significant changes in body weight, hematological indicators, or histopathology. These findings indicate the
potential for its clinical applications. Based on current research results and discoveries, nanozymes have broad
application prospects in the biomedical field. There are numerous potential research directions and application
areas that are worthy of further exploration and development. Although there have been preliminary studies on the
catalytic performance of nanozymes, further research is needed to thoroughly investigate their catalytic
mechanisms. Further exploration of the interaction between nanozymes and substrates, reaction kinetics, and
factors affecting catalytic activity will help to better understand their mechanism of action in the field of

biocatalysis.
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