
  

��������	
 Chinese Journal of Tissue Engineering Research  

 

����:2095-4344(2019)04-00584-07                                                                        

584

����

www.CRTER.org 

������1992���

�	
��
�����

�����������

������ ��!�

"#$%&'()*+ 

 

,-./0123�4��

567����89��

��������!:;

�%&�<��! �:

 �!�6=>?@AB

C���
 100083D�

��������!;�

%&EFGHIJK��

�
  100083  

 

�����:A 

�����2018-10-28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zhang Lingyu, Master 

candidate, School of 

Biological Science and 

Medical Engineering, 

Beihang University, Key 

Laboratory for Biomechanics 

and Mechanobiology of 

Ministry of Education, Beijing 

100083, China; Advanced 

Innovation Center for 

Biomedical Engineering of 

Beihang University, Beijing 

100083, China 

 

Corresponding author: 

Zheng Lisha, PhD, Associate 

professor, Master’s 

supervisor, School of 

Biological Science and 

Medical Engineering, 

Beihang University, Key 

Laboratory for Biomechanics 

and Mechanobiology of 

Ministry of Education, Beijing 

100083, China; Advanced 

Innovation Center for 

Biomedical Engineering of 

Beihang University, Beijing 

100083, China 

 

�

��

�

��������	
��
������������

�

��

�

���

1

�

2

����

1

�

2

��	


1

�

2

���


1

�

2

 (

1

���������	
���
����	��
��	������������

�  100083�

2

���������	���
����� !����  100083)"

DOI:10.3969/j.issn.2095-4344.1041      ORCID: 0000-0001-9467-1582(���) 

 

������� 

 

 

   

 

 

 

 

 

 

 

 

 

 

����� 

������������������������ !"#$%&'(��)*���+,-.��+

/0��123��4"567�89:.�
;<=>?+@?1A?��%BC(��D��EF8G

HIJK�LMNO% 

���	
��
��P���QP=@R�STPUV+PWX1PGH4YZ�#$P[�+P\]+

P^_1P3`+Pa�QbPUVcd4LefWghi% 

 

�� 

�����j=klmn�opq�rP���stuv"w(#$1xy�'z{�|F(NO+}~Q

b�'��4�v��m��% 

�������7��+GH��+j'}~Qbxy�' 4������w��h���rP���st

(#$�Y1��% 

����Lj��� PubMed+WOS+CNKI1���:� 2012� 2018w(���Q����P��P

X� ��¡¢£�P¤¥�]PGH�¦PGH�P§¨©XªGH«=@��¬­�Q�magnetic fields�

bone fracture�osteoporosis/osteopenia�bone healing�bone growth�arthritis�osteoblasts� mesenchymal 

stem cells«=®��¬­��¯°���%±²��³´µ 103¶���·¸¹m 51¶�¯��% 

������º��JNOP(»¼½¾�¿�P¤¥�P\]�ÀÁP(��a�nÂ�JÃÄPX� +

P�B¤¥+Pn¢£1ÅUVÆÇ4ÈÉ(ÊËÌÍ���ÎÏ+Ð�+Ñ�4�Ò�Ó(ÔCÕ'��

|vÖ×(�ØÌÙWnt+RANK+MAPK4ÚÛÜÝÞßà���áâ(]Pj'Ìãäå���¿�]

Pj'(·æçèà�1éG(j'}~�êëì�íÌî��DïF(ðr8ñòNOóôõ<ö÷�r

xy�'ø�ùú´û��à�% 

���� 

�����������	�
����
���
����
�������������������

��� 

���� 

��� ���	�!"���#$�%&'( 

���� �R454.1 

!"#$� 

����)���(11572030*11120101001*11421202)*+,-./0123�)45��6789:

;(2017YFC0108505*2017YFC0108500)  

 

Magnetic fields applied in the field of bone biolegy: confirmed and unconfirmed 

problems   

 

Zhang Lingyu

1, 2

, Jiang Jingyi

1, 2

, Fan Yubo

1, 2

, Zheng Lisha

1, 2 

(

1

School of Biological Science and Medical 

Engineering, Beihang University, Key Laboratory for Biomechanics and Mechanobiology of Ministry of Education, 

Beijing 100083, China; 

2

Advanced Innovation Center for Biomedical Engineering of Beihang University, Beijing 

100083, China) 

��������	
��
�������

�������������

����� !"��#�$

%&'(���)*
+,- 

Wnt�RANK�MAPK #

./012
3456- 

�7/�89 

�!:; 

�<=> 

?@AB 

�� 

CDE�F

$GH
=

>GIJ#

KLG��

MNO�P

QRSTU

� V W X

�- 



Zhang LY, Jiang JY, Fan YB, Zheng LS. Magnetic fields applied in the field of bone biolegy: confirmed and unconfirmed problems. 

 Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(4):584-590. DOI:10.3969/j.issn.2095-4344.1041 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

585 

Abstract 

BACKGROUND: As a noninvasive physical factor, magnetic fields have been investigated for many years, and have been applied in clinic for 

bone biological field. However, their biological effect, underlying mechanism and model of application need to be studied in depth.   

OBJECTIVE: To review the research progress and trend of magnetic fields in bone biology from four aspects: animal models, cells, 

mechanism and clinical application. 

METHODS: The first author searched the literature in PubMed, WOS, CNKI and WanFang databases from 2012 to 2018. The keywords were 

“magnetic fields, bone fracture, osteoporosis/osteopenia, bone healing, bone growth, arthritis, osteoblasts, mesenchymal stem cells” in 

English and Chinese, respectively. Totally 103 articles were firstly acquired and finally 51 eligible articles were selected for analysis. 

RESULTS AND CONCLUSION: Magnetic fields can affect the balance between osteoblasts and osteoclasts, regulate bone metabolism and 

osteogenesis, enhance bone biomechanical properties, as well as accelerate the repair of osteoporosis, non-union fractures, osteoarthritis 

and soft tissue injuries. The combination of magnetic field and other methods such as materials, drugs, or exercise can improve the curative 

efficiency. Wnt, RANK, MAPK and other signaling pathways play critical roles in magnetic field-mediated osteogenesis. However, the best 

conditions for magnetic field to promote osteogenesis and the detailed mechanism require to be further studied. The potential or long-term 

effects of magnetic field on the human body are not yet fully understood. Importantly, the magnetic field parameters should be carefully 

chosen in clinical practice.  

Subject headings: Magnetic Field Therapy; Osteogenesis; Relative Biological Effectiveness; Tissue Engineering 

Funding: the National Natural Science Foundation of China, No. 11572030, 11120101001 and 11421202 (to ZLS); the National Key 

Research & Development Program of Ministry of Science and Technology of China No. 2017YFC0108505 and 2017YFC0108500 
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