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Tab 2  Effect of each group on the membrane fluidity of 

erythrocyte membrane 

�  

��/ 

mg·mL

−1
 

P η 

·¸¹%º»� 22  0.349±0.007 6.276±0.008 

��µ¶� −  0.227±0.004

1)

  2.015±0.005

2)

 

PEG ¼·¸¹� 552  0.251±0.006

1)

  2.402±0.003

2)

 

%&'·¸¹%º»�()*

1)

P<0.05*

2)

P<0.01 

Note: Compared with puerarin injection group, 

1)

P<0.05, 

2)

P<0.01 
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ABSTRACT: OBJECTIVE  To investigate the effect of vitexin on osteogenic differentiation of rat bone marrow mesenchymal 

stem cells(MSCs). METHODS  Methylthiazolyl tetrazolium(MTT) assay was applied to determine the viability of MSCs. 

Alkaline phosphatase(ALP) activity was detected using p-nitrophenyl phosphate assay. Nodule formation of calcium was 

observed with alizarin red stain. The genes expression of runt-related transcription factor 2 (Runx2) and osterix (Osx) was 

detected by real time PCR. RESULTS  Vitexin at concentration from 0.1 to 50 µmol·L

−1

 had no effect on viability of MSCs. 

Vitexin effectively stimulated the activity of ALP in MSCs and increased the nodule formation of calcium. Vitexin also 

up-regulated the expression of Runx2 and Osx mRNA. CONCLUSION  Vitexin improves the osteogenic differentiation of 

MSCs, which may be related with the up-regulation of the expression of Runx2 and Osx.  

KEY WORDS: vitexin; mesenchymal stem cells; osteogenic differentiation 
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.EG	HIJK MSCs >?�L>

��	M?#��567NO�PQRSF�. 

TUV(vitexin)
WXYZ[\]�^_`

V	��ab�ac��adefghi+jk

[3-4]
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Hl8�mnop�qrs��tu�vw	x

Lyz{|}~�,?	TUV#���?�
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�TUVo MSCs ?���jk�]��.�P

Q�k������	��TUVo�� MSCs

?���jk	�o�jk��K�����. 

1  �����  

1.1  |�4��  

TUVy������( ¡>98%)	��L

¢£¤¥¦[7]K�	k§¨©ª«(DMSO)¬#

0.1 mol·L

−1

	−20 ®¯°	±k²k��©³´µ

¶·¸¡¹º»¼(MTT	½¾¿M5178)�DMSO(½

¾¿RNBC6511)�À�ÁÂÃ©ÄÅ (½¾¿

BCCL1675)�Æ8Ç C(½¾¿SLBB4446V)�ÈÉ

Ê6 (½¾¿SLBF8128V)�β-ËÌÍÎ (½¾¿

120M54281V)ÏÐ�ÑÒ Sigma ÓÔ¹DMEM �

�©(½¾¿1300105)	ÕÖh×(½¾¿1105311)

ÏÐW GibcoÓÔ¹ØÙËÌÚ(alkaline phospha- 

tase	ALP)ÛÜ��Ý (½¾¿H1200618)Ð�

BioSystemsÓÔ¹¶�Þ�y invitrogenÓÔß?. 

1.2  MSCs�à��  

�ká��¢	â 1ãä SPFå SD��	æ

çèséêë� !âìíîp�	ïð%&�

ñðòó�ô	õì���ö÷�ø 10%ÕÖh

×� DMEM��ùZ	ú� 37 ®�5% CO

2

ûü

ý��	þ� 24 h�ù	�é� 3 d�ù 1�	

��� 80%�ß²	0.25%��	Ú
�����. 

1.3  ��8°ÛÜ

[8]

 

MSCs ����� 96 ����	��:¡#

5�10

3

·�

−1

	��8°ÛÜ�k MTT¢.��

� , è � é 	 � � MTT � � � ¸ ¡ #

0.5 mg·mL

−1

	37 ���üýû� 4 h	���ù	

�� 150 µL� DMSO�¨����á¬	Ú�

� ! 570 nmÜ�"#¡$. 

1.4  ALP%Ù�Ü� 

24��Z���� 1�10

4 

MSCs��	��

�á�ßé	���&��?���ù(yýø

0.01 mmol·L

−1

ÈÉÊ6�50 µmol·L

−1

Æ8Ç Cf

10 mmol·L

−1

 β-ËÌÍÎ DMEM�á��©,?)'

ø()¸¡TUV�?���ù	*+�ù	7 dé

"ì����ù	���� 100 µL��,ù.�

k��ÝÛÜ ALP%Ù	Bio-Rad¢Ü��	¸¡. 

1.5  -�./01

[9]

 

12��Z���� 2�10

4 

MSCs��	��

�á�ßé	���&��?���ù'ø()

¸¡TUV�?���ù	*+�ù	18 d é"

ì����ù	PBS 2 2 3	4Ç5¢01�6

¤.10%À�ÁÂÃ©ÄÅ2æ4Ç5	Ú�� 

! 562 nmÜ�"#¡$. 

1.6  �²7#�8 PCR ÛÜ Runt-related 

transcription factor 2(Runx2)f osterix(Osx)9� 

:;�,��	<â��= RNA	â 1 µg= 

RNA>?@ß? cDNA.â 1 µg cDNAA�	�

�7#Bß�f�©EC�!DÞ�(Þ�EF

Runx2¿5′-CCGATGGGACCGTGGTT-3′ f 5′-CA 

GCAGAGGCATTTCGTAGCT-3′¹Osx¿5′- CAGCC 

TGCAGCAAGTTTGG-3′f 5′-TTTTCCCAGGGCT 

GTTGAGT-3′¹β-actin¿5′-CGTAAAGACCTCTAT 

GCCAACA-3′f 5′-CGGACTCATCGTACTCCTG 

CT-3′	=GH 15 µL.PCR��� ¿95  5�  min	

�é 95  15 s� 	60  60 s� IJ 40�.� β-actin
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j#ý£	K�©E�9�k<o9�89L. 

1.7  MNOè�  

PQ� sx ± 9L	�k SPSS 13.0$ K�

MNO�R.PQ�R�kzEÇLSÛ�	

P<0.05#ST�MNOUV. 

2  �� 

2.1  TUVo��8°�WX  

TUV� 0.1~50 µmol·L

−1

o MSCs8°ê

YZWX	[\�G¸¡!TUVo MSCs êY

ZeÙ	.]]9 1. 

� 1  ���� MSCs ����	
(n=8, 

sx ± ) 

Tab 1  Effect of vitexin on the vability of MSCs(n=8, 

sx ± ) 

� � ��/µmol·L

−1

 OD� 

���	� − 1.35±0.39 


�� 0.1 1.26±0.17 

 1 1.25±0.22 

 5 1.34±0.17 

 10 1.31±0.19 

 50 1.41±0.18 

2.2  TUVo ALP%Ù�WX  

4^	o¤,_`	TUV"¸¡abÙÈ

�c MSCs ALP%Ù	.]]9 2. 

� 2  ���� MSCs �����	
(n=6, 

sx ± ) 

Tab 2  Effect of vitexin on ALP activity in MSCs(n=6, 

sx ± ) 

� � ��/µmol·L

−1

 �/U·mg

−1 

protein 

���	� − 1.40±0.35 


�� 10 2.66±0.36

1)

 

 50 2.94±0.25

1)

 

������	����

1)

P<0.01 

Note: Compared with control group,

 1)

P<0.01 

2.3  TUVo MSCs-�./�WX  

4^	o¤,_`	TUV�¸¡# 10	

50 µmol·L

−1

Z�� 18 d²"YZ�� MSCs-�

./�d?(P<0.01)	.]]e 1. 

2.4  TUVo Runx2©E9��WX 

Runx2# MSCs?����f�?@Eg	�

���k7#�8 PCR ¢ÛÜ Runx2 mRNA h

�..]9\	TUVi�8abÙ�� Runx2

©E9�	.]]e 2. 

2.5  TUVo Osx©E9��WX 

Osx# MSCs?���j�f�?@Eg	�

���k7#�8 PCR¢ÛÜ Osx mRNAh�.

.]9\	TUVi�8abÙ�� Osx ©E9

�	.]]e 3. 

 

� 1  ���� MSCs �����	
(n=4, 

sx ± ) 

����	����

1)

P<0.01 

Fig 1  Effect of vitexin on the nodule formation of calcium 

in MSCs(n=4, 

sx ± ) 

Compared with control group, 

1)

P<0.01 

 

� 2  ���� Runx2 �����	
(n=3, 

sx ± ) 

����	����

1)

P<0.01 

Fig 2  Effect of vitexin on the the expresion of Runx2 

mRNA in MSCs(n=3, 

sx ± ) 

Compared with control group, 

1)

P<0.01 

 

� 3  ���� Osx �����	
(n=3, 

sx ± ) 

����	����

1)

P<0.01 

Fig 3  Effect of vitexin on the expresion of Osx mRNA in 

MSCs(n=3, 

sx ± ) 

Compared with control group, 

1)

P<0.01 
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.������

TUVo MSCs eÙ�WX	PQYLTUV�

0.1~50 µmol·L

−1
ýo MSCs ��êYZeÙ.�

MSCs ?�I�Z	�þ���#�?���	�

��#?���	[é28��.ALP # MSCs

?���������	"��ËÌ#ËÌ	

é�#�©Ë��d?¶���D�

[11]

.EG	

ALP ��d?Z~f�jk.G�	�©�-�

A8���./
?������f���.�

PQ.]9\TUV"�8abÙÈ�� MSCs

Z ALP %Ù	�YZJK� MSCs -�./�d

?.��.][\TUVo MSCs �?����

�\Y�JKjk. 

Runx2 � ¡¢.ßEg α1	£� runt .m

¤©E¥¦�?@Eg	#?��TÙ?@Eg.

PQYL	� Runx2 �á§¨�©�Z	ªý?
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YZJK?�����
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ø�®.m

�?@Eg	��d?Z~f�jk.� Osx �

á§¨�©�Z	ªý?�f$�ý?�¯«�

á¬�.PQ°23	� Runx2 �á§¨�©�

Z	±���} Osx 9�¹²� Osx �á§¨©

�³�´\9� Runx2.[\ Osx # Runx2 !D

µ©E

[14-15]

.�PQ.]23TUV"C¶ Runx2
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