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Figure 1 Sources of cholesterol utilized during remyelination. In the brain, cholesterol can only be derived from local supplies within the brain,
specifically through de novo synthesis and the recycling of cholesterol. Oligodendrocytes, astrocytes, and neurons are the main cells responsible for
cholesterol synthesis during remyelination. The recycling of cholesterol is predominantly mediated by microglia (MG), which phagocytose myelin
debris. Subsequently, sterol intermediates or myelin degradation products, such as oxysterols, activate the liver X receptor (LXR) and its downstream
targets, ABCA1 and ABCGl1, promoting the efflux of cholesterol
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Figure 2 The complexity of cholesterol’s impact for remyelination. Cholesterol itself, as a fundamental substance for remyelination, promotes the
process. Its metabolites, such as oxysterols, can activate LXR in MG, thereby facilitating cholesterol recycling and driving myelination regeneration.
Cholesterol precursors, including 8,9-unsaturated sterols represented by lanosterol and squalene, can promote the differentiation of OPCs. Sterol

intermediates can activate LXR, further enhancing cholesterol recycling
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Myelin damage in central nervous system demyelinating diseases severely disrupts white matter function and can even lead to gray
matter injury. The disease can result in neurodegenerative changes and functional disability, which cause a significant burden on
individuals and society. Currently, the treatment of central nervous system demyelinating diseases mainly focuses on anti-
inflammatory effects to reduce demyelination. Most of them have not achieved repair of already damaged myelin, making it difficult
to recover patient function further. Although inflammatory damage to myelin debris is a common pathological feature of central
nervous system demyelinating diseases, myelin repair also should not be overlooked. How to promote remyelination and achieve
functional recovery have aroused the interest of many researchers. It has gradually become a core therapeutic goal for central nervous
system demyelinating diseases represented by multiple sclerosis (MS). In recent years, the important role of cholesterol on
remyelination has been a concern. Firstly, cholesterol can serve as a fundamental substance for promoting remyelination. Secondly,
synthetic precursors and major metabolites of cholesterol can also facilitate remyelination by improving differentiation of
oligodendrocyte progenitor cells (OPCs). However, the origin of cholesterol in the brain is relatively straightforward, with its primary
sources being de novo synthesis and the recycling of cholesterol. Related drugs primarily target these two pathways. Through
literature mining, this review summarizes the mechanisms of cholesterol supply and the role of cholesterol during remyelination and
sorts out potential targets and drugs to promote remyelination. This study is helpful in exploring the potential value of cholesterol
during remyelination, and provides references for the screening of innovative drugs for remyelination from cholesterol metabolism.

central nervous system demyelinating diseases, multiple sclerosis, remyelination, cholesterol synthesis, cholesterol recycling

doi: 10.1360/SSV-2024-0208

772


https://doi.org/10.1360/SSV-2024-0208

	胆固醇在多发性硬化症髓鞘再生中的作用: �代谢调控、潜在治疗靶点与药物研究进展
	1髓鞘再生过程中的胆固醇来源
	1.1髓鞘再生过程中的脑内胆固醇合成
	1.2髓鞘再生过程中的脑内胆固醇重复利用
	1.2.1MG再摄取髓鞘碎片
	1.2.2MG代谢及外排胆固醇


	2胆固醇对于髓鞘再生的影响
	2.1胆固醇对于髓鞘再生的作用
	2.2胆固醇前体对于髓鞘再生的作用
	2.3胆固醇代谢产物对于髓鞘再生的作用

	3基于胆固醇促进髓鞘再生的靶点及潜在药物总结
	3.1促进胆固醇合成推动髓鞘再生的靶点及潜在药物总结
	3.1.1促进胆固醇合成的靶点及潜在药物
	3.1.2促进胆固醇前体积累的靶点及潜在药物

	3.2促进胆固醇重复利用推动髓鞘再生的靶点及潜在药物总结
	3.2.1促进MG吞噬髓鞘碎片的靶点及潜在药物
	3.2.2促进MG外排胆固醇的靶点及潜在药物


	4讨论

	The role of cholesterol during remyelination for multiple sclerosis: advances in metabolic regulation, potential therapeutic targets, �and drug research

