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Research status and application of neural stem cells in sports medicine
Qu Hong-lin, Peng Rui

Abstract

BACKGROUND: Neural stem cell transplantation is an effective way to repair and replace damaged neurons. It can reconstruct cell
circuit and functions. At present, the experimental study has been applied to Parkinson disease, epilepsy and cerebral necrosis, etc.,
rodents and primates animal models. It has been proved that behavior training can promote neural stem cell migration capacity in
dentate gyrus of rats with cerebral infarction.

OBJECTIVE: To study neural stem cell research status, and influence of exercise on neural stem cells and to summarize the
application of neural stem cells in the field of sports medicine.

RETRIEVAL STRATEGY: A computer-based online search of Pubmed was undertaken to identify the related articles published in
English from January 1994 to June 2007 with the keywords “Exercise Training, Neural stem cells, Cells Induction, Movement
disorders”. In addition, we searched Chinese Journal Full-text Database for Chinese articles dated from January 1999 to June 2007
with the above-mentioned keywords in Chinese. 278 articles were firstly collected, and only those highly correlated with neural stem
cell research status and the application in sports medicine and published in recently or in authoritative journals were selected.
Repetitive articles and Meta analysis were excluded.

LITERATURE EVALUATION: The articles were correlated with the research progress of neural stem cell, exercise-induced
changes in the neural stem cells and neural stem cells in physical education and athletic sports training. Of the 29 articles accorded
with the inclusive criteria, 10 were review articles, and the others were clinical or experimental studies.

DATA SYNTHESIS: Neural stem cells are derived from embryonic stem cells and adult stem cells, locating at end-brain, cerebellum,
hippocampus, striatum, cerebral cortex, cerebral ventricular/subventricular zone, ependymal/subependymal zone, and spinal cord of
embryonic brain and the subventricular zone, striatum, hippocampus dentate gyrus, spinal cord of adult brain. Apart from self-renewal
and differentiation potential, neural stem cells have capabilities of transdifferentiation (plasticity), unlimited proliferation and division,
symmetric or asymmetric division, proliferation and differentiation under injury or disease states, migration and low immunogenicity.
Neural stem cells can express some specific proteins such as nestin, vimentin, Musashil protein and RCI antigen. Neural stem cell
transplantation can treat central nervous system disease due to their roles in neurological development and damage restoration. After
implanted into nerve tissue, neural stem cells can be integrated into pathways, and treatment gene expression is regulated by
microenvironment. The continuously differentiated nerve cells will gradually replace defective or dead nerve cells. So neural stem cell
is ideal vector in gene therapy for stroke, demyelinating disease, multiple sclerosis and other nervous system diseases. In the field of
sports medicine, the induction of neural stem cell into cell types needed to prevent and cure some common sports diseases has become
a research focus, such as neurotransmitter dopamine decrease caused by nerve cell degeneration, motor function disorders induced by
Parkinson disease, and exercise-induced cardiovascular and cerebrovascular diseases. In addition, stem cell therapy for knee meniscus
injury has minimal trauma, and little sequela; moreover, it is simple to perform.

CONCLUSION: Neural stem cells are extensively applied in central nervous system disease, gene therapy, related induced
differentiation, myocardial damage, and knee meniscus injury. However, because the body of athlete is a complex factor network, and
cell activity is regulated by internal environment signal interaction, how to establish the corresponding mechanism or hypothesis to
explain the changes in neural stem cells and in vivo effect caused by exercise still needs further exploration.
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	摘要
	结论：神经干细胞在中枢神经系统疾、基因治疗、相关的诱导分化、心肌损伤以及治愈膝关节半月板损伤等方面具有广阔应用前景。由于运动员的机体是一个错综复杂的因子网络，细胞活动受内环境信号间相互作用的调控，如何建立相应的机制或假说来解释观察到的各种相关运动所引起神经干细胞改变现象及体内效应仍需深入研究。
	利用神经干细胞技术的研究对治疗运动员的损伤无疑具有重要的意义，包括干细胞引起运动性损伤如脊髓损伤、肌肉损伤、心肌损伤、骨及软骨和肌腱韧带等的治疗具有重要的潜在的应用治疗价值



