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 �����  ������(DCA)��	
�(VPA)������� MGC-803 ���� non-metastasis 23-H1 ��
(nm23-H1)�����������  DCA 1.5 � 3.0 µmol·L

−1 VPA 1.5 mmol·L
−1 DCA 1.5 µmol·L

−1
+VPA 1.5 mmol·L

−1 
DCA 3.0 µmol·L

−1
+VPA 1.5 mmo·L

−1� MGC-803�� 72 h�Annexin V/PI!"#��$% &'()*+ PCR"#
nm23-H1 mRNA �� ,-
#.!"# nm23-H1 /0123456�78 CpG 9:;<�=>?�	
  VPA 1.5 
+DCA 1.5�@AB[CDE(33.58±3.88)% FDE(31.52±4.20)%]� VPA 1.5 +DCA 3.0�@AB[CDE(42.61±4.23)% FDE(38.01±3.86)%]$%GHIJKLMNAB OPQRSTUVW(P<0.01)�nm23-H1 mRNAX VPA 1.5 +DCA 1.5�@AB(1.84±0.46)� VPA 1.5 +DCA 3.0�@AB(2.88±0.42)���YZHIJKLMNAB OPQRSTUVW(P<0.01)�VPA 1.5 +DCA 1.5�@AB[:; 1E(53.50±3.39)% :; 2E(51.17±2.71)%]� VPA 1.5 +DCA 3.0�@AB[:; 1E(41.17±2.14)% :; 2E(39.83±2.56)%]nm23-H1/017:;<�=[\GH]JKLMNAB OPQRSTUVW(P<0.01)�VPA 1.5 mmol·L

−1^VPA 1.5+DCA 1.5^VPA 1.5+DCA 3.0_ 3B� HDAC`a\H]Jbc�d D̂CA 1.5 µmol·L
−1

D̂CA 3.0 µmol·L
−1efB OPQRSTUVW(P<0.01)�	�  DCA�@VPAghi2� nm23-H1����� K4jk/012�<�=YZl]�mno=`a\l]Rp� ���nm23-H1��qMGC-803��q�	
�q���� ������R965.1       ������A       �����1007-7693(2013)03-0238-05 
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ABSTRACT: OBJECTIVE  To investigate the synergistic effect of decitabine(DCA) and valproic acid(VPA) on 

non-metastasis 23-H1 (nm23-H1) gene expression in gastric MGC-803 cells. METHODS  The groups were set as follows: 

DCA 1.5 and 3.0 µmol·L
−1
, VPA 1.5 mmol·L

−1
, DCA 1.5 µmol·L

−1
+VPA 1.5 mmol·L

−1
, DCA 3.0 µmol·L

−1
+VPA 1.5 mmo·L

−1
. 

The cells were treated by drug for 72 h. The early and late apoptosis rates were detected by staining with Annexin V and PI. The 

nm23-H1 mRNA expressions levels were detected by real-time quantity PCR. Methylation status of 2 CpG island selected 

randomly was detected by pyrosequencing. RESULTS  The apoptosis rates of VPA 1.5 +DCA 1.5 group [early: (33.58±3.88)%, 

late: (31.52±4.20)%] and VPA 1.5+DCA 3.0 [early: (42.61±4.23)%, late: (38.01±3.86)%] were significantly higher than their 

corresponding concentration single drug groups (P<0.01). The nm23-H1 mRNA relative expression in VPA 1.5+DCA 1.5 group 

(1.84±0.46) and VPA 1.5+DCA 3.0 group(3.02±0.36) were significantly higher than their corresponding concentration single 

drug groups(P<0.01). The methylation percentages of 2 CpG islands of nm23-H1 promoter in VPA 1.5 +DCA 1.5 group [site1: 

(53.50±3.39)%, site2: (51.17±2.71)%] and VPA 1.5+DCA 3.0 group [site1: (41.17±2.14)%, site2: (39.83±2.56)%] were 

significantly lower than their corresponding concentration single drug groups(P<0.01). The histone deacetylases(HDAC) activity 

of each of VPA 1.5mmol·L
−1
, VPA 1.5+DCA 1.5, VPA 1.5+DCA 3.0 groups was significantly lower than either of Normal 

control, DCA 1.5 µmol·L
−1
, DCA 3.0 µmol·L

−1 
groups(P<0.01). CONCLUSION  The induction of nm23-H1 mRNA expression 

by combinations of DCA and VPA is dependent on decreasing the methylation status of nm23-H1 promoter and reducing HDAC 

activity in gastric MGC-803 cells. 
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 ������ 23-H1(non-metastasis 23-H1�
nm23-H1)�	
��������������
�����[1]�����[2]�� �!�[3]"����� nm23-H1 �#$%	
�&'��()*+,-./0�12345��67#&'8�9:;<-&'8�=>;�?"@ABC nm23-H1 �$%D# [4]EF5G
�"
nm23-H1 �$%D#HIJ($KLMN�OP�QRST�$KLMNUVWX�34YZ�5��6"[I\] nm23-H1 �$%�^(_�\]`a���8bcdef�g��hijk�TE�lm*n�opqrs(decitabine�
DCA)�tuvw(valproic acid�VPA)x�$KLMNy��WXzR�K{|�5� MGC-803�6} nm23-H1 ��$%~R���|`5��]8(&'8��~R�y�E 
1  ����� 
1.1  W������� pqrs(5-��-2'-��������)�� Sigma���Rtuvw(����)�����
-������FITC � �¡z¢£-¤?t�
(Annexin V/PI)¥¦��§��¨© BD ���
DNAª«¬?��§��¨© Promega���®v¯° PCR ��§ PyroMark

®
 PCR Kit ��

Qiagen ���®v¯°±²³ Qiagen ���
PyroMark Q96 ID�Trizol��¨© Invitrogen���
One Step SYBR Green�´µ¶·¸¹ PCR��§�� Takara� º»¼� RPMI 1640½¾¿��

ÀÁÂÃXÄÅÆÇÈ�HDAC É¢£ÊËÌ?Í(HDAC)]8ÎÏÐÑ��§�� BiovisionE
nm23-H1-ForwardÒ5-TGGTGAAGACGGGCCGAG 
TCA-3�nm23-H1-ReverseÒ5-ATCAGATGGTCGG 
GGATGGTAACAC-3�ÓXÔ. 382 bpEGAPDH- 
ForwardÒ5-AAGGTGAAGGTCGGAGTCAAC-3�
GAPDH-ReverseÒ5-GGGGTCATTGATGGCAACA 
ATA-3�ÓXÔ. 102 bpE¶· PCR�³ABI 7500�
CO2½¾Õ³�© Jouan IG150�Ö×��³¨© BD FACSCalibur�Ø«ÙÚ³ CellQuest��ÛÜÐÑÙÚ³ flowjo�ÝÞßày³ eppendorf 

5714RE 
1.2  �½¾(WXáâ 5��6 MGC-803 ��"ãäåæ�çERè 10% º»¼�100 U·L−1éêë�100 U·L−1ìêë� RPMI 1640½¾¿� 37 ��5%CO2�½¾Õ"½¾�«`íÜ�îREï�ð.³ 1ñ108 

L
−1 ��9¿ò�a 6 ó½¾ô�õó

2 mL�ö 37 ��5% CO2�÷�ø.�½¾Õ"½¾�ù�úûÐÉÐüýþ��.³ DCA 1.5 �
3.0 µmol·L

−1�VPA 1.5 mmol·L−1�DCA 1.5 µmol·L−1
+ 

VPA 1.5 mmol·L
−1�DCA 3.0 µmol·L−1

+VPA 1.5 

mmo·L
−1�õÉ� 6�ó�~R 72 h,�ó�A½¾¿�PBS� 1���	 PBS,
�´�E 

1.3  Annexin V/PI� K{�¥¦ �1.2����R+� PBS��	å¼�������Ö×�Eõ�ý 5 µL Annexin V-FITC� 10 µL PI��·�ö 15 min�ý 300 µL+��
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PBS�����åy ¯|!Ü¥¦"E 
1.4  ´µ¶·¸¹ PCR ¯ nm23-H1 mRNA$%  

Trizol ª«# RNA�A260/280 $¸%&8�¬.�'(3) 20 µLÒ*+# RNA 2 µL�PCR,'<-X(10 µmol·L−1
)� 1 µL�ROX Reference 

Dye �(50ñ)0.4 µL�Primer Script One Step Enzyme 
Mix  0.8 µL� �One Step Sybr RT-PCR Buffer(2ñ) 
10 µL�ý ddH2O ./ 20 µLE'(0ÚÒ42  �
5 min195  � 10 s195  � 5 s�55 � 30 s�72 � 45 s�
40 cyclesE2� Ct�� ÐÑ nm23-H1 mRNA/`$%¹E 
1.5  ®v¯° ¯ nm23-H1��2345�? n�ÃX67NÐÑ89-3922 �-3090 :;³<è CpG=:;��>-X?@1AR®v¯° ¯�ByC«|" 2D CpG=EFÎGlEFå�WXÉ5�?H±El´�I��ãÄ(åæ)cJ��KL%ME 
1.6  ÎÏ ¯ HDAC]8 ^��§"� Hela��ª«X�NOPë
AÐü~³Q8�R8`û�o MGC-803�ST�12 000 r·min−1ßà«å¼1¬?�« 50 µg¢£ª«¿ýþ 96óô"�õóý 50 µL 2ñHATÐÑUV¿�5 µL HATWX�5 µLÍ�XX��� 37 �'( 1 h�450 nmY« ODZ�o`ûÉ� 6� ¯�[�\Z~³ 100%��ýWÉ\úû`ûÉ\Z³ 100%]^M/(]8_ÐÎE 
1.7  `>NÐÑ 

´�ía�[R sx ± $b�AR SPSS 13.0ÙÚ�`�É"� nm23-H1 mRNA�!Ü¥¦"�
2 D CpG =EF�5�?_ÐÎcd�ëefÐÑ� LSDxx ��̂ P<0.05³gc`>NhiE 
2  �� 
2.1  Annexin V/PI ¯�¥¦ ÈcýWÉ!Ü¥¦"\-a`ûÉ�fjgc`>Nhi(P<0.01)1VPA1.5 +DCA 3.0zXRWÉ-a DCA 1.5 µmol·L

−1 É� VPA 1.5 

mmol·L
−1É�fjgc`>Nhi(P<0.01)1VPA 

1.5+DCA 3.0zXRWÉ-a DCA 3.0 µmol·L−1É� VPA 1.5 mmol·L
−1 É�fjgc`>Nhi

(P<0.01)E�[T$ 1�k 1E � 1  ��������	
� MGC-803 ������( sx ± , n=6) 

Tab 1  Synergistic effect of DCA and VPA on MGC-803 

apoptosis( sx ± , n=6) ���/% � � �� �	� 
�� 2.91±0.39 5.31±0.36 

DCA 1.5 µmol·L
−1

 10.63±1.86
1)

 10.93±1.32
1)

 

DCA 3.0 µmol·L
−1

 27.33±2.19
1)

 32.84±3.22
1)

 

VPA 1.5 mmol·L
−1

 7.33±1.15
1)

 5.23±1.36
1)

 

VPA 1.5+DCA 1.5
 
 33.58±3.88

1)2)
 31.52±4.20

1)2)
 

VPA 1.5+DCA 3.0 42.61±4.23
1)2)

 38.01±3.86
1)2)

 ��
�����1)
P<0.01��������������2)

P<0.01 

Note: Compared with normal group,
 1)

P<0.01; compared with 

corresponding concentration drug group,
  2)

P<0.01

 

 � 1  Annexin V /PI������������	
� MGC-803������ 

A−��
���B−��� 1.5 µmol·L
−1�C−��� 3.0 µmol·L

−1�D−!"#$ 1.5 mmol·L
−1�E−!"#$ 1.5+��� 1.5�F−!"#$ 1.5+��� 3.0 

Fig 1  Synergistic effect of DCA and VPA on MGC-803 apoptosis detected by Annexin V /PI staining 

A−normal control; B−DCA 1.5 µmol·L
−1

; C−DCA 3.0 µmol·L
−1

; D−VPA 1.5 mmol·L
−1

; E−VPA 1.5+DCA 1.5; F−VPA 1.5+DCA 3.0 
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2.2  pqrszXtuvw` MGC-803 �"
nm23-H1 mRNA$%�ef ÈcýWÉ nm23-H1 mRNA\-a`ûÉ�fjgc`>Nhi(P<0.01)1VPA 1.5+DCA 1.5zXRWÉ-a DCA 1.5 µmol·L

−1 É� VPA 

1.5 mmol·L
−1 É�fjgc`>Nhi(P<0.01)1

VPA 1.5+DCA 3.0 zXRWÉ-a DCA 3.0 

µmol·L
−1É� VPA 1.5 mmol·L−1É�fjgc`>Nhi(P<0.01)E�[T$ 2E � 2  ��������	
� HL-60 �� nm23-H1 

mRNA�����( sx ± , n=6) 

Tab 2  Synergistic effect of DCA and VPA on nm23-H1 

mRNA expression of MGC-803 cells( sx ± , n=6) � � nm23-H1 mRNA�
%&' 
�� 0.43±0.12 

DCA 1.5 µmol·L
−1

 0.96±0.21
1)

 

DCA 3.0 µmol·L
−1

 1.31±0.20
1)

 

VPA 1.5 mmol·L
−1

 0.69±0.09
1)

 

VPA 1.5+DCA 1.5
 
 1.84±0.46

1)2)
 

VPA 1.5+DCA 3.0 2.88±0.42
1)2)

 ��
�����1)
P<0.01��������������2)

P<0.01 

Note: Compared with normal group,
 1)

P<0.01; compared with 

corresponding concentration drug group,
  2)

P<0.01 

2.3  ®v¯° ¯ nm23-H1��2345�? ÈcýWÉ nm23-H1 mRNA\-a`ûÉ�fjgc`>Nhi(P<0.01)1VPA 1.5+DCA 1.5zXRWÉ-a DCA 1.5 µmol·L−1É� VPA 1.5 
mmol·L

−1É�fjgc`>Nhi(P<0.01)1VPA 
1.5+DCA 3.0zXRWÉ-a DCA 3.0 µmol·L−1É� VPA 1.5 mmol·L−1 É�fjgc`>Nhi
(P<0.01)E�[T$ 3�k 2E � 3  ��������	
� MGC-803 �� nm23- 

H1��� 2� CpG�� !"#$���( sx ± , n=6) 

Tab 3  Synergistic effect of DCA and VPA on 2 CpG sites 

of nm23-H1 promoter in MGC-803 cells( sx ± , n=6) � � 
CpG() 1 *+,��/% 

CpG() 2 *+,��/% 
�� 91.17±2.79 80.50±2.88 

DCA 1.5 µmol·L
−1

 65.00±2.83
1)

 62.50±3.08
1)

 

DCA 3.0 µmol·L
−1

 53.17±4.07
1)

 50.50±1.87
1)

 

VPA 1.5 mmol·L
−1

 75.33±3.67
1)

 68.50±3.27
1)

 

VPA 1.5+DCA 1.5
 
 53.50±3.39

1)2)
 51.17±2.71

1)2)
 

VPA 1.5+DCA 3.0 41.17±2.14
1)2)

 39.83±2.56
1)2)

 ��
�����1)
P<0.01��������������2)

P<0.01 

Note: Compared with normal group,
 1)

P<0.01; compared with 

corresponding concentration drug group,
  2)

P<0.01 

 � 2  %&	�'(�� nm23-H1 !)��� 2 � CpG�� !"(*+,) 

Fig 2  Methylation percentages of 2 CpG sites of nm23-H1 

promoter calculated by pyrosequencing(sense chain) 

2.4  ÎÏ ¯ HDAC]8 
VPA 1.5 mmol·L

−1�VPA 1.5+DCA 1.5�VPA 
1.5+DCA 3.0 _ 3 É� HDAC Í]8\#a`ûÉ�DCA 1.5 µmol·L−1�DCA 3.0 µmol·L−1lmÉ�fjgc`>Nhi(P<0.01)E�[T$ 4E � 4  ��������	
� MGC-803 �� HDAC���( sx ± , n=6) 

Tab 4  Synergistic effect of DCA and VPA on HDAC in 

MGC-803 cells( sx ± , n=6) 

� � 
�

��� HDAC -./0�/% 
�� 100.00±11.24 

DCA 1.5 µmol·L
−1

 98.00±5.90 

DCA 3.0 µmol·L
−1

 93.83±8.03 

VPA 1.5 mmol·L
−1

 48.00±10.30
1)

 

VPA 1.5+DCA 1.5
 
 46.83±10.19

1)
 

VPA 1.5+DCA 3.0 45.67±8.24
1)

 ��1 3����1)
P<0.01 

Note: Compared with the first three groups,
 1)

P<0.01 

3  �� 
nm23 ��¸Ea 17 noÏ3Ôp�qrF>s�c 3�tu�|"^ nm23-H1	�����0)v³ðwEQuex[5]y³5�)*�Éz"#$%nm23-H1�-$%�h-prune��{|~R7}@~�
����]8�-�Gf�+,E�34�QR�3�$% nm23-H1 @[n�



 

�242�         Chin JMAP, 2013 March, Vol.30 No.3                                  �������� 2013	 3
� 30�� 3 

TGF-β 6nn�[6]����
��]8EDCA� VPA Ðü³ DNA 5�?�É¢£ÊËÌ?x�k|$KLMNy��WX��3C34zR`��
��\3BAG���
�]8�������$%��[���x[7]zR DCA �
VPA`U266������� RASSF1A���$%�Luszczekx[8]zR DCA� VPA~Ra �!�-�| DNA��E���ò~Ra�]8^4�x�WzR�[�ò@~GÐ
��`4Gáâ�ë���8�� Cho x[9]K{9 2�WzR[@~��������������8E�ÆÇ�b�2�WX[{|}5��
MGC-803¥¦�12!Ü/"�Ü¥¦"\� DCA�¹��8�|"�[�{|}����
nm23-H1 �$%c0En�®v¯°ByC«xEF�B�nm23-H1234: DNA5�?	É¢£ÊËÌ?cK|�������~R�}
DCA� VPAzR�gc��_m~R��[EF`5���ÆÇ�B�-5�?���������n�É¢£ÊËÌ?Í���TSA�DNA5���Í��� DCAáâ,[�]?�F R
TSA���¡¢E_mÆÇªb� DNA5�?���UV"£¤¥pE�¦�^n�k��aÉ¢£ÊËÌ?�e×�������[10]E|µm*@K{9�Ê5�?WX` HDAC ]8���[G#�5�?WX�.�@~@1§[¨�ý~tuvw�� HDAC ]8�~R�_@
m©ª«� DNA5�?���UV"�¤¥pEE g�¬5��m®?¯e°�±²xWX�³�ÛÜ�j8³��j8WX�n�´µ�ÐS¶m�¸³�DµÜ´B`
���@·���`,S�¸c��j8¹�~R�kº'(�E/`a�ÛÜ?¯WX�$KLMNUVWXcq#»���¼x½F�F¾¾d�$KLMNWX¯�1k¿¸Em*n��34zRx�y�WX�B|[ÀÀ@~
��

�!Ü¥¦"�_�[� nm23-H1 ��89�Á\]c0Eªb¬åox�WXzR�[Â�9vÃ�¯�EF�ÆÇjÄcÅJ8ÒÆÇm*K{9 nm23-H1 $%@~�FIa$KLMNWXgc\]��������[�ÈkÉ�xWzX~RaMGC-803�¥¦"c|r������	�jÊ
m©ÆÇE 
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