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Inhibitory Effects of Moldavica Total Flavone on Airway Inflammation and Hyperresponsiveness in 

Ovalbumin-induced Asthmatic Rats 
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ABSTRACT: OBJECTIVE  To investigate the effects of moldavica total flavone on airway inflammation and hyperrespon- 

siveness in ovalbumin-induced asthmatic rats. METHODS  The cough model in rats and asthma model in cavies were made by 

using ammonia water and histamine-acetylcholine chloride to observe the antitussive and antiasthmatic actions. The inhibitory 

effect on airway inflammation and hyperresponsiveness in ovalbumin-induced asthmatic rats were observed. RESLUTS  The 

moldavica total flavone in middle and high dose group could extend the cough latent period in rats(P<0.05 or 0.01) and gasp 

latent period in cavies (P<0.01), decreased the levels of serum ovalbumin specific IgE (P<0.01) and eosinophil counts in 

bronchoalveolar lavage fluid (P<0.01), attenuate the contraction of tracheal smooth muscle in ovalbumin-induced asthmatic rats 

(P<0.05 or 0.01). CONCLUSIONo  Moldavica total flavone has antitussive and antiasthmatic actions and may inhibit ariway 

inflammation and hyperresponsiveness in asthma. 

KEY WORDS: moldavica total flavone; asthma; inflammation; hyperresponsiveness 

 ����L7�_45��Ú0�45(EOS)Å T ��45.8L��45�b��$���0��Å���¼½0L�¾�����[1]1�����B�(�) ¡¢ [2]�£¤¥¦�§¨©
(Dracocephalum moldavica L.)��ª«�¬­�®�Kk�4���¯Å°Ök
±²�u�g�³´µ�¶·1DEFG�§¨©&¥���¸`�§¨©¹
º�»k
±²¼�u��1Dmn½�?§¨©¹
ºª«�®�Kk%d��_¾����%�¼½0����¿4L¢B¤}¥¦B¸ÀÁ�1 

1  ����� 

1.1  Â� @ÃÄÅ^L>w¾�Ñ³Æ 18~22 g�@ÃÄÇ¾�Ñ³Æ 200~300 g�@ÃÄ SD_¾�Ñ³Æ 180~220 g�$�Â�q7¢ÈmnÂ�bc&É¥¦�mnÂ��ÊëËîSCXK(¢)2003- 

00021 

1.2  B3b\ª §¨©B3Ì�ÍÎÏÐÑÒ®ÓBÔ�Õ°±�)¢È����±ÖB�bc¹×ØbcÙÚDL��1Ûwvw(OVA�Sigma °±�ÜËî1001115808)�É��Ý(ÞÍ�À\ªß�ÜËî080912)�àÚG�(�á�â��ãä�Õ°±�ÜËî080901)�ù�Ì�å�(�á�æç\ª�Õ°±�ÜËî20071022)�_¾ OVA�-0
IgE(�áïè\ª°±�ÜËî201204)1 

1.3  ¨© éêë�©(Øìíî¯²Oì°±)�FT-100

��ï�ðx©(Qñòó¥ã�Õ°±)1 

1.4  5Ã 

1.4.1  §¨©¹
º-ì5Ã   §¨©B3)
40%Ìh�1¥� 1 ô�3 h�¥�²k HPD100«_MUõö÷,��70%Ìh�Ë��Ê����§¨©¹
º�) UV[D�¹
º=ÆL 60%$�1 

1.4.2  ×�p«mn  �Å^L>w¾ 40ø�ùúZ`�ûl�LüwdeG(ýþ�Â �)�§¨©¹
º�(130 mg·kg
−1

·d
−1

)�&(260 mg·kg
−1

·d
−1

)��(520 mg·kg
−1

·d
−1

)ªÆG�ZG>¾�ý��ýB
6 d��ôýB 1 hÞ�ïOø>¾�
����	(
ÆL 500 mL)��	��= 25%~28%�×�
0.2 mL�û�½�Å¡�>¾«
��IÅ 2 min	}�«
¼½�ôI1 

1.4.3  àÚG�Åù�Ì�å�p�mn  ���Ç¾ 70ø�ùúZ`�ïÇ¾� 1 000 mL ��&�'�Ç¾�=�1 0.4%àÚG�-2%ù�Ì�å�(1 2)� �� 15 s�½�p���I(��ë¤�>��}K��U����0���þ�{Ö)� _��{Ö4 120 s 	�Ç¾ìk1!"#_�Ç¾ûl�LºªdeG�×$�G(50 

mg·kg
−1

·d
−1

)�§¨©¹
º�(80 mg·kg
−1

·d
−1

)�&
(160 mg·kg

−1
·d

−1
)��ªÆG(320 mg·kg

−1
·d

−1
)� 

5 G�OG 8 ø�mnÇ¾%&S%� 10 h��ÞZGÇ¾��ýB��ýýB 6 d�ãÞ�ôýB 1 h Þ��Ç¾�=�1 0.4%àÚG�-2%ù�Ì�å�(1 2)� �� 15 s�½�Ç¾p���I1 
1.4.4  d��_¾"@ OVA �-0 IgE�'(�
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�²(BALF)&w45��%�uï���� 

1.4.4.1  Â��G%��)«�*+  @ÃÄ SD_¾ 60ø�ùúZ`�ûl�L 6G�üwdeG���)«G�,-./G�§¨©¹
º��&��ªÆG�OG 10 ø10k OVA |wÃ-ìÂ�)«11üwGd�22 5GÂ�3 1�2�
34k= OVA 10 mg�Al(OH)3�5 100 mg��Â ��P² l mL68C7|w�3 84ÕQ|w
1 ô�3 15 4¤�1üwdeGdZGÂ�éêë� 1% OVA£��}�8 30 min·ô−1�
O49� 8~9{£�1�0_¾_s��:}K�  4;1ë�{Ô_¾_s<=SÍ�>�?�_>@A%�BCD�fE.�F�m^��)«*+QG13 5 ;HZýBG�Æ��ýþ§¨©¹
º 90�180�360 mg·kg

−1
·d

−1�,-./ 1 

mg·kg
−1

·d
−1�üwdeG%��)«G��ýþ�Â ��OI�ô�  30 d1 

1.4.4.2  "@ OVA �-0 IgE J[  �ôýBÞ
1 h�k 2%K�ELM(40 mg·kg

−1
)68C7NO�ZG_¾0PQRS" 4 mL òóR� 2 h�$

4 000 r·min
−1 �TH�É 10 min��"@���

−20 ��ó�R&�UVJ10kW�ÑXÉÃ
(ELISA)[D"@& OVA �-0 IgE =Æ1»
IgE-ELISAJ[\ªYm^£�ZK1 

1.4.4.3  ¼�u'(��²(BALF)&w45��PI   �ôýBÞ 1 h�k 2%K�ELM(40 

mg·kg
−1

)68C7NO��Þ[�Ä����u�X\]�¼�u�^¤�uki½�uz{_��u	���uC{ 4 mL�Â ���_'�¼Q 3 ô����L 60%~70%�����²�L
BALF�1 000 r·min

−1�É 10 min��`ab��D�¶cde²e��4[föPI 100 ¡w45£���1E�ZG BALF& EOS�gN45���45Å&0�45IÆ1 

1.4.4.4  �Ñ�uhiäï�mn  �ôýBÞ
1 h�jT�ö�u��
 Krebs ²&�k�d;GlÞ�O 2~3¡mn�^�¡hi�-ìQ 3 mm�20 mm ��uhiä1ï2�o�
pq�r�obï�s�©i�Þ�
r� 95%� O2 Å
5%� CO2� Krebs ²�!t&�u¡{÷_vw0 0.009 8 N�®x l h�O 20 mins 1ô²Ñ�VyDÞ�¡����z�Ê{Ó��Þ÷{ 1 

mmol·L
−1Ì�å� 0.l mL�OôkBÖ| 15 min1

½�'¡�{Ó��1$ZGýBHÞ�uhiäï���\£�E�1 

1.5  +P5Ã I�q$ sx ± ]p�ZGÖo}0~-E�k5~���0k SPSS 11.0 for Windows +Pmå£�+P1 

2  �� 

2.1  §¨©¹
º�ª«Kk bdeGiE�§¨©¹
º�ªÆÁ�0,�J>¾«
��I�	�>¾ 2 min	«
ôI(P<0.05y 0.01)�¥p§¨©¹
º��^oª«Kk1�aÔ] 11 � 1  ��������	
��
�����( sx ± , 

n=10) 

Tab 1  The antitussive action of moldavica total flavone on 

the cough model induced by ammonia water in mice( sx ± , 

n=10) � � 
��/ 

mg·kg
-1

·d
-1

 

�� ��	/s 

2 min
 ����/� 
�� − 17.4±3.1 40.2±4.9 

130  21.3±3.7
1)

  35.3±3.6
1)

 

260  24.2±4.2
2)

  31.2±4.1
2)

 

������ 

520  28.5±5.1
2)

  29.4±4.3
2)

 ���
�����1)
P<0.05�2)

P<0.01� 

Note: Compared with control group, 
1)

P<0.05,
 2)

P<0.01  

2.2  §¨©¹
º�®�Kk §¨©¹
º&��ªÆGÅc0B×$�GÇ¾�p���I^oEüwdeG�¹�J
(P<0.05 y P<0.01)�§¨©¹
º�ªÆGb×$�GE�~-v�o}0��(P>0.05)�m^§¨©¹
ºdG�pH�Ç¾¼�u�����D�d�Kk1�aÔ] 21 � 2  �������������
����������( sx ± , n=8) 

Tab 2  The antiasthmatic action of moldavica total flavone 

on the asthma model induced by histamine-acetylcholine 

chloride in cavies( sx ± , n=8) � � ��/mg·kg
−1

·d
−1

 ����	/s 
�� − 51.3±19.8 ������  80 68.8±24.3 

 160 79.4±29.4
1)

 

 320 98.3±28.6
2)

 �� �  50 112.7±31.5
2)

 ���
�����1)
P<0.05�2)

P<0.01 

Note: Compared with control group, 
1)

P<0.05,
 2)

P<0.01  
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2.3  §¨©¹
ºd_¾"@OVA�-0 IgE��� b�zdeGE��)«G"@ OVA�-0
IgE =Æ^o/�(P<0.01)�b)«GE��§¨©¹
ºÎªÆÁ�0,��_¾"@ OVA�-0 IgE�®(P<0.01)�§¨©¹
º�ªÆG"@
OVA �-0 IgE =Æb,-./GE�~-v�o}0��(P>0.05)1�aÔ] 31 

2.4  §¨©¹
ºd��_¾ BALF &w45��PI��� ��)«G BALF & EOS�&0�45Å��45Iq^o�
�zdeG(P<0.01)�m^��)«*+QG1§¨©¹
º&��ªÆG%,-./Gb)«GE��EOS I^o	�

(P<0.01)�¥p§¨©¹
º&��ªÆÎ^o,-���� EOS��1�aÔ] 41 � 3  ���������� !"
#$ OVA %&'
IgE��� 

Tab 3  The effects of moldavica total flavone on the levels 

of serum OVA specific IgE in ovalbumin-induced asthmatic 

rats � � ��/mg·kg
−1

·d
−1

 IgE/µg·mL
−1

 !"
��  9.90±0.54 #$�  13.92±1.37
1)

 ������ 90 12.31±1.29
2)

 

 180 11.03±0.75
2)

 

 360 10.82±1.05
2)

 %&'(� 1 10.37±0.57
2)

 ���!"
�����1)
P<0.01)�#$����2)

P<0.01 

Note: Compared with control group, 
1)

P<0.01; compared with model 

group,
 2)

P<0.01 � 4  ������� !"
 BALF()*+,-./���( sx ± , n=10) 

Tab 4  The effects of moldavica total flavone on white blood cell counts in bronchoalveolar lavage fluid of ovalbumin-induced 

asthmatic rats( sx ± , n=10) � � ��/mg·kg
−1

·d
−1

 *+,- ./01,- 201,- 34,- !"
��  29.2±4.8 4.2±1.5 15.7±4.8 50.6±6.8 #$�   56.2±5.2
1)

  9.2±2.1
1)

 23.2±4.21
1)

 11.9±3.9
1)

 ������ 90 51.3±6.3 8.0±2.4 19.8±3.8 21.7±4.9
2)

 

 180  48.5±5.6
2)

  6.2±1.9
2)

 17.4±3.5
2)

 27.9±5.2
2)

 

 360  42.6±4.4
2)

  5.2±1.8
2)

 16.5±3.9
2)

 36.3±4.7
2)

 %&'(� 1  35.6±3.2
2)

  4.7±1.8
2)

 16.1±3.7
2)

 43.4±5.2
2)

 ���!"
�����1)
P<0.01)�#$����2)

P<0.01 

Note: Compared with control group, 
1)

P<0.01; compared with model group,
 2)

P<0.01 

2.5  §¨©¹
ºd��_¾�Ñ�uï���� b�zdeGE��)«G�uhiäï���\^o/�(P<0.01)�b)«GE��§¨©¹
º&��ªÆG%,-./G�uhiäï���\^o	>(P<0.05y 0.01)�§¨©¹
º�ªÆGb,-./GE��~-v�o}0��(P>0.05)1�aÔ] 51 � 5  ������� !"
01��23456���( sx ± , n=10) 

Tab 5  The effects of moldavica total flavone on the 

contraction of tracheal smooth muscle in ovalbumin-induced 

asthmatic rats( sx ± , n=10) � � ��/mg·kg
−1

·d
−1

 56789:;<=>/m·g
−1

 !"
��  0.201±0.048 #$�   0.675±0.183
1)

 ������ 90 0.562±0.112 

 180  0.485±0.108
2)

 

 360  0.351±0.091
3)

 %&'(� 1  0.291±0.063
3)

 ���!"
�����1)
P<0.01)�#$����2)

P<0.05�3)
P<0.01 

Note: Compared with control group, 
1)

P<0.01; compared with model 

group,
 2)

P<0.05, 
3)

P<0.01 

3  �	 §¨©KL�Lð+�����Bk¦����ª«�¬­�®�Kk[2]1§¨©¹
º�DEFG�§¨©&¥���¸`��Dômn]^î§¨©¹
º&��ªÆ�^o�J×�pH�>¾«
��IÅ	� 2 min 	}�«
¼½�ôI�T{^o�JG�Åù�Ì�å�pH�Ç¾p���I�m^§¨©¹
º��^o�ª«�®�Kk1 ¼�u��L IgE����«��¼½�"@
IgE�J[jTawx��è[3]1D\n]^î§¨©¹
ºÎ����_¾"@ OVA�-0 IgE�®�¥p§¨©¹
ºÎ,-7 IgE����«��¼½��rH>�����F�ç�1 ¼�u���8L��pH�$ EOSL����45��[4]�]sL¼�u�¼½0Å¼QÎ�0�1�-L�������0��1bc]^���¾4U{�½�Þ��}¼½i{�
BALF& EOS IÆ^o�8�/�� EOS ÎG
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�8L�0vwÅ÷³Ñ�Q���9�����¼½0����²���8�$%Ö�0���-�EOS ��G�8L45�����2245G�[5]1Dmn]^î§¨¹
º&��ªÆGÎ^o	���_¾ BALF& EOSIÆ�	>�uhiäï���\�¥p§¨©¹
ºÎ,-��}�s�& EOS�����������%�¼½01Â�mn��aL§¨©¹
º�¢B¤}�D?|§1 
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 ()*+,�-./0123MGC-80345 nm23-H16789
:;�� 

 ���������	
���
���(BCDE�FG BC 316004) 

 �����  ������(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 

 

Synergistic Effect of Decitabine and Valproic Acid on Non-metastasis 23-H1 Expression in Gastric 

MGC-803 Cells 
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