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Interactions of Notch signaling pathway and miR-21 in peripheral nerve repair   

 

Yang Kai-yun, Sun Pei-pei, Wu Wen-liang, Liu Hai-chun (Department of Orthopedics, Shandong University Qilu Hospital, Jinan 250012, 

Shandong Province, China) 

 

Abstract 

BACKGROUND: Nerve injury repair is one of the major surgical hot spots in clinical and basic research. Small-gap sleeve method has been 

confirmed to have therapeutic effects on peripheral nerve injuries, but the detailed mechanism is unclear. The Notch signaling pathway and 

the microRNA system have gradually become potential hotspots in this field, but their interactions have not yet been clearly reported.  

OBJECTIVE: To observe the performance of bone marrow mesenchymal stem cells-packed small-gap sleeve in the treatment of peripheral 

nerve injuries and to explore the interactions of Notch signaling pathway and miR-21 during the repair process. 

METHODS: Models of 8 mm-recurrent laryngeal nerve defects were made in Sprague-Dawley rats and randomly divided into three groups: 

sham operation group, small-gap sleeve group and combined group (small-gap sleeve carrying bone marrow mesenchymal stem cells). After 

transplantation, neuroelectrophysiological results were measured, and the expression of Notch signal and miR-21 was determined by western 

blot assay. Bone marrow mesenchymal stem cells cultured in a small-gap sleeve undertook neuronal induction. By changing the expression of 

Notch/miR21, we detected the expression of neural markers and analyzed the activity of bone marrow mesenchymal stem cells. 

RESULTS AND CONCLUSION: Transplantation of bone marrow mesenchymal stem cells had therapeutic effects on peripheral nerve injuries 

as confirmed by neurostaining and electromyogram. During the neural differentiation of bone marrow mesenchymal stem cells, the 

expressions of Notch signal and miR-21 were significantly increased. Activation of Notch signal or miR-21 overexpression could strengthen 

the neural differentiation of bone marrow mesenchymal stem cells, while inhibition of Notch signal weakened the neural differentiation of bone 

marrow mesenchymal stem cells, and miR-21 lost its promotion effect. Overall, Notch signaling pathway and miR-21 are considered to 

promote the therapeutic effects of bone marrow mesenchymal stem cells combined with small-gap sleeve for peripheral nerve injuries, in 

which Notch signaling pathway has stronger promotion or inhibition roles. 

Subject headings: Receptors, Notch; MicroRNAs; Peripheral Nerves; Tissue Engineering 
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U���VWXYZM#RSZ[�LM*+

[3-5]
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\]W^_`abc�def1gh�i�jk�

l�hT�mno]p�-q!"

[6]

rstu:�vw

Zexyz�{ab�Z[�|}~������

i���

[7-8]

�j��RS���������,Notch
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[9-12]

,����miRNAd�Notch|}��N
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1���������Materials and methods 

1.1  ��  ab®K�eki¯K��°±, 

1.2  �����  201621²11³N´µ¶K·¸¹º

»¼¹K���°±½¾y, 

1.3  �	  ¿Ày2ÁÂSD¶Ã80Ä�ÃÅ4�6��._
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nD37 I,24 hJ+���i�K®�48 hLMab�N
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N75%SUXab�i�VWXYû�i�abF¦1×10

8
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lm45�nopq�HI�rst��Ø~uvçr
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õÈYê3RNA;õÈ¦cDNA�3
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miR-21¤¥Íx(LMs1.4.2)�-âJ¦�>89:ºX

�ãéÆ7 d, 
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1.5  �����  ý�i�þ7ÀÁr�Hes-1oNICD
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1.6  �����  °±��x

_

±s� ��:F¬�÷�
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èLü�·���,P < 0.05¦üî:Â�ÂÞß�Â�

Âè±w8¦α=0.05, 

 

2������Results  

2.1  ��������  �^\]W^_`ab�VW
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��j���e2���^°±�·,õöí¥miR-21�
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Figure 1  Effect of bone marrow 

mesenchymal stem cells-packed 

small-gap sleeve on 

neuroelectrophysiological function of 

rats with recurrent laryngeal nerve 

defect 
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Figure 2  The expression of five neural restoration-related miRNAs 

in rats with recurrent laryngeal nerve defect after treatment with 

bone marrow mesenchymal stem cells-packed small-gap sleeve 
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Figure 3  The expression of Hes-1 and NICD related to Notch 

signaling pathway in rats with recurrent laryngeal nerve defect after 

treatment with bone marrow mesenchymal stem cells-packed 

small-gap sleeve 
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Figure 4  The dynamic expression of 

miR-21 and Notch signaling 

pathway-related proteins during in vitro 

induction of bone marrow mesenchymal 

stem cells 
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Figure 6  Effect of miR-21 knockdown on neural restoration after 

treatment with bone marrow mesenchymal stem cells-packed 

small-gap sleeve 
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