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Menadione-7 induces the differentiation of rat bone marrow stromal cells in vitro   

 

Xu Bing, Liu Yuan (Department of General Medicine, People’s Hospital of Longhua District, Shenzhen 518109, 

Guangdong Province, China) 

 

Abstract 

BACKGROUND: The current research on menadione 7 mainly focuses on its anti-osteoporosis effect, and its 

role in rat bone marrow stromal cells in vitro culture system is unclear. 

OBJECTIVE: To investigate the effect of menadione-7 on the proliferation and differentiation of Bone marrow 

stromal cells, and to provide theoretical basis for the application of menadione-7 in bone tissue engineering. 

METHODS: Bone marrow stromal cells were obtained from rats by surgery. After cultured in vitro, bone marrow 

stromal cells were incubated in cell culture dishes. The proliferation of bone marrow stromal cells was induced by 
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 and 10

-4

 g/L menadione-7 and 100 µg/L basic fibroblast growth factor (bFGF). The corresponding 

absorbance value of bone marrow stromal cells was detected in each group. The levels of alkaline phosphatase  
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and the number of calcium nodules in bone marrow stromal cells were detected at 2, 4, 6 and 8 days, and the mRNA expression of 

osteocalcin, osteopontin and Runx2 was detected at 4, 6 and 8 days. 

RESULTS AND CONCLUSION: Bone marrow stromal cells induced by menadione-7 proliferated well, and the cell proliferation could be 

promoted by different concentrations of menadione-7 and bFGF (P < 0.05). More alkaline phosphatase and calcium nodules were expressed 

in menadione-7 groups than the control group. The mRNA expression of osteocalcin, osteopontin and Runx2 could be significantly 

up-regulated by 10

-4

 g/L menadione-7 (P < 0.05). To conclude, bone marrow stromal cells can be induced by menadione-7 into osteogenic 

differentiation and menadione-7 can be used as an inducer for seed cells in bone tissue engineering. 

Subject headings: Tissue Engineering; Cell Proliferation; Alkaline Phosphatase 

Funding: the Science and Technology Plan of Jiangxi Province, No. 20134BBG00009 

 

0  ��  Introduction 

��������	
��������	
��

����������� !"#$%&'()��	


�*�+,-./0123451�67829���:

;<=>7?@�������A�BC$ 

<=>7DE.5K2FGH1FIJ�KLM��*

N�OPQ9R?�S�@TUVWX�YZO���	


R?:[\BC$]^_`a<=>7	
�YZO��

 !�b����R?�c`aTFdef�gh�iU

'(<=>7j?@VW��klVm���nL�o<=

>7Ro	
�b�	
�YZO��M���pbZq�

o������	
�7rst��$ 

]^u?�YZO���v*wU���nx$S

D����Uyz�	
�{|yAz�yz}~gh{

�n��o����1M����������YZO�

�8����VWkl����� c?@������$

z��YZO��4D[�����VW	
�����

�kl�n���������������$ 

 

1���������Materials and methods  

1.1 ���  ���]^$ 

1.2  �����  @2017�4�9�U����J�.2

]^��M$ 

1.3  	
�

�������2��SDJ�2��VO 15�25 g�

¡¢y£�¤����J�¥2�¦7r�§�¨©�

SCXK 20090002$ 

1.4  ��� 

1.4.1  �YZO��kl  82��SDJ��ª«�¬

®��¯�°±�����c¬²���³´Yµ�?

;¶·¸¹º»*¼½¾¿ÀMEMklÁ�ÂÃÁÄÅ

ÆÇYµ�ÆÇ´YµÁcÈÉÊË¦Ì��Í�Ë¦    

8 min�ÎÏ¿Á$ÐÑ2ÒÊVÓ�Ô15%�¼½¾¿�

MEMklÁÄÅÕÖ�×��ØÙ$ 

ÚÔ��Ô ��ÛÜklÝ�Þß10

5

��� ��

�à@áâ��klã�kl�Ûä2 dåÁ1�$ßæÜ

����çè+Méê���?ë/0ìí�c��kl$

8î3���?@]^$ 

1.4.2  <=>7X�YZO�� !�ïð  ñ?MTTò

óô�õJ��YZO��ö�Ê3÷24øù����e

f10

4

/ø$]^�o5��]^�úûO efyzüý3

���þÒÊyzO ef(10

�

6

�10

�

5

�10

�

4

 g/L)�<=>

7(Ï���.2��*£��)�X��ÒÊ9VÓ�.3

�	�
LX���LM�E��.4��ÒÊO e

f100 µg/L��LM�E��.4����ø�ÒÊk

lZ1MTT��<Z���Û���3ÜÅø$ 

�þUî1�4�7�10�óô�� !���óô�

ÎÏ¿�ÒÊ�<Z��ß150 µLÊÛø�óô��U

490 nm����f�c�¬��øÔ���F���f

��8��$ 

1.4.3  <=>7	
�YZO���L� ì�!"#�

$%  ?î3��YZO��ö�Ê24øù�kl�]^�

o3��<=>7�(ÒÊO ef10

�

4

 g/L�<=>7)�
L

X�o�LM�E��.4��(ÒÊO ef100 µg/L

��LM�E��.4�)�X��(ÒÊ.3�	)$]

^�?�L� ì&�'óô�YZO��Uî1�4�7�

10���L� ì�$%�z�óô!"#�Ô (Von 

Kossa()ò)�Û��óô3��8��$ 

����	
�� 500 µL PBS� ÆÇ2��Û�3 min*

�40 g/L�+<,-b8 min* PBS� Ç2.*�?�°/

�80Á�1234Ï�Ò�L� ì5250 µLU678

Ï��â{130 min* PBS� Ç2.*�VÓ�Ô80%9:

2-*�;<=�$  

���
��>PBSÆÇ2��Û�3 min*?�+

<,-b8 min*@AB	ÆÇ2�*CVÓ�Ô5%D E

FW{�20 min*GAB	ÆÇ2�*HÊVÓ�Ô2%I

�I J5 min*K	Ç2-$ 

1.4.4  <=>7	
�YZO��M�ALZ4�$%  

�YZO��M�10

7

 L

�

1

���efö�@��klù

��NO�M]^��X���]^�|ø�ÒÊ10

�

4

 g/L

�<=>7�X���ÒÊ��klÁ�P�@î4�6�8

�QR���óô�S/01Runx2��!5�mRNA»

 �]^�Åóô3�$ 

¬��klÁ�çè��?PBSÇT2��|���

�URNA�?TrizolòVW��c78$XW����ÒÊ

300 µLYZ[\5 min�?Ë¦OË¦15 min(10 000 r/min)$

Ë¦�]2��þ?^_`ÀVÓ�Ô75%a`ÇTcË

¦�Û�Ë¦5 min$ÒÊ40 µL�ddH

2

OXWÐÑ�bâc  



Xu B, Liu Y. Menadione-7 induces the differentiation of rat bone marrow stromal cells in vitro.  

Zhongguo Zuzhi Gongcheng Yanjiu. 2018;22(5):657-661 DOI:10.3969/j.issn.2095-4344.0431 

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

659 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

def?$M�ÄÈg&�'hiÃMcDNA�bâdef

?$ 

jkPCRÄLVmc� �ñ?Delta-delta Ct òÚ

l�S/01Runx2��!5�$%���m2no(Ï�

pq.2��*£���Ú)\�

��

�1$ 

1.5  ������  |��!51�S/0�Runx2�

mRNA$% $ 

1.6  ��	
�  Ôû?x

_

±s$r�yz�sÔû�tu

ñ?é45�v�w�LSDò�P < 0.05$rv^*;x

Lyz$ 

 

2������Results 

2.1  ��7����������
���(MTT�) 

{��J��YZO���|��YZO}8~UT��

��[çè���+,yi;(�

��

�1A)���<=>7	
k

l4 d����çè�����+RM8������+�

��UV��*�b��L��� !K�(�

��

�1B)$ 

yzO ef�<=>7�X��At�*���Y

ZO�� !�R?�T���� !�KLUî2�4�

6�8��eU$�
LX���LM�E��.4�A

t�T���� !R?;v^(P > 0.05)*yz�s��

<=>7�sXt10 

�

4

 g/L=>7*FJ���R?(P < 

0.05*�

��

�2)$ 

2.2  ��7����������� !"#$%�&'  

×?O ef10 

�

4

 g/L�<=>7Uî2�4�6�8��n*"

� 1  PCR���� 

Table 1  PCR primer sequences      

�� ����(5’�3’) ��	
 

��ATG TAC AAT GTG CTG TGT CTC GC 629 bp β-actin 

��TTC AGA GCT CTT GTG CAG GCA GGA  

��ATG GAA ACC TGA ACT AAG GTT G 125 bp Runx2 

��TTC ACT TCT GCG TCT GCG TCT GGT GAT A  

��AGA CGG TGT GTG CAT AGC 487 bp ���� 

��TGC CTA TAC GAT CTG TGT CC  

��TCA CAC ATG AGC TGA TGA CC 414 bp ��� 

 ��CCA CCA TCA TCA AGT GAC TG  
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Figure 1  Menadione-7 induces the differentiation of rat bone 

marrow stromal cells 
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Table 2  Proliferation of bone marrow stromal cells induced by different concentrations of menadione-7 
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Table 3  Expression of alkaline phosphatase and the number of 

calcium nodules in different groups 
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Table 4  The mRNA expression of osteocalcin, osteopontin and Runx2 in different groups 
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