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Abstract: Neurological diseases are a class of diseases that seriously affect human health, including stroke, Parkinson’s disease, Alzheimer’s
disease and spinal cord injury. Traditional treatments have some limitations in the treatment of these diseases, such as drug side effects, surgi-
cal risks, etc. In recent years, secretions from mesenchymal stem cells (MSCs) have attracted much attention as a new method to treat neuro-
logical diseases. The secretions are composed of a variety of bioactive components, which can exert their therapeutic effects by regulating the
inflammatory response, promoting the regeneration and repair of nerve cells, and resisting oxidative stress. This review aims to review the
application of MSC secretions in the treatment of neurological diseases and explore the mechanism of action.
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1. Introduction

1.1 Background and current status of neurological disorders

Neurological diseases are a large category that contains a wide range of pathological conditions, such as neurodegenerative diseases,
stroke, and traumatic brain injury ""'. Globally, neurological diseases have become a major public health problem. The resulting death, dis-
ability and socio-economic burden cannot be ignored. Although many traditional treatment modalities exist, new approaches are needed to

alleviate the disease process and improve patient quality of life.

1.2 Progress in mesenchymal stem cell secretions

As an important source of mesenchymal stem cells, mesenchymal stem cells (MSCs) have shown promising applications in various tis-
sue repair and disease treatment *!. Especially in recent years, with the in-depth exploration of MSCs, it was found that a variety of bioactive
factors secreted by MSCs show powerful functions in neuroprotection, promoting neuroregeneration, regulating immune response and inhib-
iting inflammation. Currently, there is extensive research evidence supporting the promising application of MSC secretions in the treatment
of neurological diseases "*!. For example, MSC secretions have shown significant effects in the treatment of Parkinson’s disease (PD), stroke
and traumatic brain injury in experimental animal models. Further studies have found that they mainly achieve neuroprotection through vari-
ous mechanisms such as inhibiting inflammatory response, and promoting nerve regeneration and cell survival 7.

This provides new perspectives and ideas for the application of MSC secretions in the treatment of neurological diseases, and also

paves the way for future clinical trials.

2. Components and characteristics of the MSC secretions

2.1 Cytokines and growth factors

MSCs secrete a large number of cytokines and growth factors, such as transforming growth factor-beta (TGF-f), vascular endothelial
growth factor (VEGF), tumor necrosis factor-o. (TNF-a), stem cell factor (SCF) and other . These factors have the function of regulating
cell survival, proliferation and differentiation. For example, VEGF stimulates the formation of new blood vessels to provide sufficient nutri-

ents to the damaged nerve tissue; TNF-a regulates the cellular immune response to help resist infection.
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2.2 Exosomes and microcysts

MSCs also release small membrane capsules called exosomes and microcapsules. These membrane vesicles contain abundant bioactive
molecules such as RNA, protein. Moreover, these molecules may be passed between cells, thus influencing the function of cells . Recent
studies showed that exosomes and microcysts secreted by MSCs show important functions in several aspects, including nerve repair and im-

mune regulation.

2.3 Other bioactive molecules

In addition, MSC secretions contain some other types of bioactive molecules, such as antioxidant enzymes, proteases, and their tissue
inhibitory factors . These molecules have important roles in maintaining the stability of the tissue microenvironment, regulating cell be-
havior, and resisting damage. For example, antioxidant enzymes can remove free radicals in the body and protect cells from oxidative stress;

proteases and their inhibitory factors are involved in the constant maintenance of the extracellular matrix.

3. MSC secretions in the treatment of neurological disorders

3.1 Stroke treatment

Studies have shown that the application of MSC secretions has great potential for promoting stroke recovery. MSCs can secrete a va-
riety of growth factors and cytokines, which can help to improve the microenvironment and promote the survival and regeneration of nerve
cells. Moreover, their secreted exosomes are enriched in miRNA, which can regulate the expression of target genes and further influence neu-

roprotection and neural repair ",

3.2 PD treatment

PD is a refractory neurodegenerative disease. However, MSC secretions have shown some therapeutic effects. Some laboratory studies
have found that MSCs can reduce symptoms in PD model animals by secreting neuroprotective factors, such as brain-derived neurotrophic

factors (BDNF) and catalase, which can effectively protect dopamine neurons from injury "',

3.3 Alzheimer’s disease (AD) treatment

MSCs have also shown some results in the treatment of AD. It has been reported that mesenchymal stem cells can inhibit neuroinflam-
matory responses and reduce amyloid beta production, which has the potential to improve cognitive function in AD patients """, Moreover,

exosomes secreted by MSC have some effect on nerve regeneration and regeneration.

3.4 Spinal Cord Injury Treatment

16,17

MSCs also have significant advantages in managing spinal cord injury "*'”’. The repair effect of MSC is mainly achieved through
mechanisms such as inhibiting the inflammatory response, promoting the regeneration of damaged nerve fibers, and stimulating new blood
vessel formation. Studies have shown that coronary intravenous injection of MSC or direct transplantation to the site of SCI can significantly

improve motor function recovery.

3.5 Treatment for other neurological diseases

In addition to the above diseases, MSCs are also used in the treatment of several other neurological diseases, such as multiple sclerosis,
amyotrophic lateral sclerosis, peripheral nerve diseases, and others 'Y, Although the treatment of these diseases is experimental, preliminary
results show the therapeutic potential of MSC. Overall, MSCs and their secretions provide a new potential therapeutic strategy for neurolog-
ical diseases through multiple mechanisms of action including anti-inflammatory, immune regulation, as well as promoting the survival and

regeneration of nerve cells.
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4.Mechanism analysis of mesenchymal stem cell secretions

4.1 Regulate the inflammatory response

MSCs play an important role in regulating inflammatory responses. They can secrete a range of bioactive factors, including but not
limited to inflammatory cytokines, growth factors, chemokines, etc., and the interaction between these factors can regulate the inflammatory
response of the body. For example, anti-inflammatory cytokines secreted by MSCs such as IL-10 and TGF-B1 can inhibit the neuroinflamma-

tory response to some extent by inhibiting the evolution of T-inducing factors, thereby reducing the damage in neural tissue "*.

4.2 Promote nerve cell regeneration and repair

Treatment with secretions from MSCs is an effective way to promote nerve cell regeneration and repair. MSCs can promote the surviv-
al and regeneration of nerve cells by secreting neurotrophic factors and other bioactive components such as BDNF, nerve growth factor, and
VEGF ™. These factors can protect nerve cells and prevent cell apoptosis, while promoting the differentiation of neural stem cells, eventual-

ly reaching the goal of repairing the damaged nervous system.

4.3 Anti-oxidative stress

MSCs have significant anti-oxidative stress ability and can effectively resist the oxidative damage of the nervous system caused by var-
ious adverse factors. MSCs regulate the redox balance, reduce the damage of free radicals to nerve cells, and protect the normal function of
nerve cells. In addition, MSCs can secrete a series of antioxidant enzymes, such as catalase and glutathione, which can remove excessive free

radicals in the body and prevent oxidative damage by free radicals to nerve cells *".

4.4 Progress in studying other mechanisms of action

Exosomes in the secretions of MSCs have attracted much attention recently, and these small RNA and protein-rich vesicles have key
roles in cell-to-cell communication. They can affect neuroprotection and nerve repair by regulating gene expression, and can also be released

21 For example, miRNAs in the exosomes of

to damaged areas, thus affecting cell behavior, improving cell survival and functional recovery
MSCs are able to regulate the expression of genes involved in neurological diseases to exert a therapeutic effect. Although the research in this
field is still in its initial stage, it has shown great potential for application and provided a new research direction for the diagnosis and treat-

ment of neurological diseases.

5. Clinical application prospects and challenges

Although MSCs secretions have shown positive prospects in the treatment of neurological diseases, there are still some challenges in
translating them into clinical applications. First, due to the complex composition of MSC secretions, there is no clear standardized production
and storage method, which may cause some difficulty in clinical application. Secondly, although preliminary studies have shown the good
safety and efficacy of MSC secretions, further verification of these results should be conducted in clinical trials with large samples. Moreover,
since the current understanding of the mechanism of action of MSC secretions is incomplete, determining the optimal treatment options suit-
able for various neurological diseases is also a problem to be solved. Overall, MSC secretion undoubtedly provides new possibilities for the

treatment of neurological diseases, but its clinical application still needs more in-depth research and exploration ™',

6. Conclusion

This review summarizes the application of mesenchymal stem cells (MSCs) in the treatment of neurological diseases. As a kind of
stem cells with multidirectional differentiation potential, mesenchymal stem cells can secrete a variety of bioactive substances, such as nerve
growth factor, BDNF and VEGF, and play anti-inflammatory, antioxidant and anti-apoptotic roles, thereby improving the symptoms of nerv-
ous system diseases. The premise of clinical application is the safety of use, so the secretion of mesenchymal stem cells shows a broad devel-

opment prospect. However, the mechanism of using secretions instead of cell transplantation is still insufficient, and further exploration and
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research are still needed to give full play to its therapeutic effect and better serve patients.
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