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Role of Necrostatin—1 in secondary injury after spinal cord injury in adult mice
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[Abstract] Objective To study the role of Necrostatin—1 (Nec—1) in secondary injury after spinal cord injury (SCI) in adult mice.
Methods One hundred and sixty—eight female adult ICR mice were randomized divided into four groups, i.e. control group (n=48) and
SCI group (n=48), vehicle group (n=36, intrathecal injection of 4 .l dimethyl sulfoxide) and treatment group (n=36, intrathecal injection
of 4 pl Nec—1 with a concentration of 4 mmol/L). The SCI model was established by clamping the spinal cord with a vascular clamp. The
expressions of receptor interaction protein (RIP)1 and RIP3 in the spinal cord tissues were determined by western blot 6, 12, 24 and 48
hours after SCI. The interaction of RIP1 and RIP3 was determined by immunoprecipitation 24 hours after SCI. The levels of
malondiadehyde (MDA) and reactive oxygen species (ROS) in the spinal cord tissues was assessed. The ultrastructure of neuronal
mitochondria in the spinal cord was observed by electron microscope 24 hours after SCI. Results Within 48 hours after SCI, there was no
significant change in the expression of RIP1. Six hours after SCI, the expression of RIP3 increased significantly and continued until 48
hours after SCI. At 24 hours after SCI, the expression levels of RIP1 and RIP3 were not significantly different between the treatment and
solvent groups. The interaction between RIP1 and RIP3 in the normal spinal cord tissue was weak, and was enhanced after SCI. Nec—1
significantly inhibited the interaction between RIP1 and RIP3. Twenty—four hours after SCI, the mitochondria of spinal cord neurons
were damaged to certain degree, while the mitochondrial structure of spinal cord neurons in the treated group was preserved relatively
well. At 24 h after SCI, the levels of MDA and ROS in spinal cord tissues increased significantly, while Nec—1 significantly decreased
the levels of MDA and ROS. Conclusions Nec—1 reduces secondary injury by inhibiting the interaction between RIP1 and RIP3 and
programmed necrosis after SCI in mice. Nec—1 can reduce ROS production, reduce oxidative stress and protect mitochondrial function.
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