
 

127 

 

Journal of Animal Biology, Winter 2025; 17(2):127-140 

ISSN: 1735-9724 

Research Article 
 
 

 

Examining the in vitro and in vivo Effects of the HL-10 Peptide on the 

Immune System Modulation and Anticancer Activities of Hela Cancer 

Cells 
 

Maryam Rezavand, Zahra Setayesh-Mehr*, Fatemeh Hadadi 

 
Department of Biology, Faculty of Sciences, University of Zabol, Zabol, Iran 

*Corresponding author: setayeshmehr@uoz.ac.ir 

Received: 17 MAy 2024                                 Accepted: 29 August 2024 

DOI:  

 

Abstract 

The present study aimed to assess the anti-cancer properties, immune system regulation, 

and apoptosis signaling pathway impact of the HL-10 peptide through gene expression 

analysis of Bcl-2, Cytochrome c, and Bim. HeLa cervical cancer cells were subjected to 

treatment with HL-10 peptide for both 24 and 48 hours at varying concentrations. To 

assess the in vivo impacts of the HL-10 peptide, BALB-c mice were infected with 

cervical cancer. Serum levels of IFN-β and IL-4 were subsequently quantified via 

ELISA. Using real-time PCR, the expression of the genes Bim, Cytochrome c, and Bcl-

2 in cells and tumors treated with the HL-10 peptide was analyzed, along with the 

percentage of viable cells and toxicity. The HL-10 peptide decreases the survival rate of 

HeLa cells in a way that is dependent on both the concentration and duration of 

exposure. The HL-10 peptide exhibited an IC50 value of 18.49 µM after 24 hours and 

30.62 µM after 48 hours. The findings demonstrated that the HL-10 peptide exerted a 

significant impact on the expression of the investigated genes. The HL-10 peptide 

upregulated the expression of the BIM and Cytochrome c genes while downregulating 

the expression of the Bcl-2 gene in cancer cells treated with the HL-10 peptide, both in 

vitro and in vivo. The results indicated a significant decrease in the quantity of 

inflammatory components INF-γ, IL-1β, and IL-6 in the serum of untreated cancer mice 

(Sham) compared to untreated healthy mice (NC). Conversely, there was a significant 

rise in the concentration of IL-4 (p < 0.05). The HL-10 peptide likely functions in the 

modulation of the immune system and in the intrinsic pathways of apoptosis. The HL-7 

peptide appears to be a viable and auspicious candidate in the realm of cervical cancer 

treatment. 
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��SD�� �� ELISA 
�����J�9 ��.  J�P! �:-� � �9B�
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) -�B9( #��! ���7��Sham3�) �! �'�� () -�B9( #��! ?=�� J�CNC�<) TC�E (-� �-��� �@�M ��9=�LIL-4  #��� T��Y,�
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 #�9f-��� � �B<7 #��E W�, �� 6D�E J��! �E ���

 -��e 
��SD�� �-�)�)C�) ��10 ��B� .(d�P��C  ��

 .�-�� ��!-�E �D�� ���Y� -� �E ��� ��!���
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J�  � J�-�� J�C�9DF� ��E �D�� ��J�9S=�� 

)DBPsJ�  � �e�, J�C�9DF� � () J�9S=��NDBPs (

�) ?9�P() ���E34.( 69�E�(�-�� J�C�9DF� Yh �E �C
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���E
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  )�� �- �C�9DF� �� �BE �:-� *�L 69��)�� �� .��

 �! V�B<) �69PPg) �h�( ��- 6�� �! ���C�9DF� �B�
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 ��� �*�L 6�� �! .��� �D��� ��h� #�7�� J-�B9!
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�l��8  �f-�e ��8 �����DE�! J�-��

?9@�( �9=�<,
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�9��=���� -� �9�E�����) ��D�C �C31 �6���!��! .(

�#H J�Yh� � d�P� ?�  ?D�9� ?9@�( -� ���Y�! �9GX(

-�� ��B��� �D�9! &�P9Pg( � � ��9)� 6�� -��)���( �

?�  ?\)  )�� c� #���� �! �- d�P�-�  #�)-�

J-�B9! �,�<) #�7�� � ��B�� ?D�9� �! ['(�) J�C

) ��E18.( ! 9=� �  -� �D��� *�<, J�C�9DF� ��h�?� 

 ���I�=�9! �9=�<, N�E �d�P��C�9DF�  
x�� �! -�

 #�)-�'e�<D) � #�7���  �,�<)#H �C  )��� #���� �!

 �! �9;� &�<=�>) ��C�-�� �;�� -� 
���E-���9)�

D�9! ��-�! �B�6�� � j��  .��� �D,- T9� &�'9E�(

��'e &�<=�>) -��8 s��; �#�) �9DF� ���7��HL-

10 
�- �! ���7�� *��� J�CA549 �MCF-7  �

HepG2 ) �� ��-�!26� 27 �G� ��8�L �<=�>) -� .(

 �9DF�HL-10  ?L- ���C� ���7�� *��� 
�- �!HeLa 

#��! [���� -�#�-� � ��( ��(.���� ��-�!  

 � (�	C���� 

��4� ��(�8D� � �@0 : J-����; �� Q�

*����C ?L- ���C� ���7�� JHela  �=��� c��! ��

 �#���� -�D��� �D9D���*����C  ��E [9g) -�

RPMI1640  J��LFBS �D�H � �:-� 
� c9(�9!

���69�9�- 
��� ��E �:-� c� 69����D��D��

c�l, .���� -� *��� J��L J�C37  �h-�

�D������ �5  �:-�2CO  �95  �!���� �!�7- �:-�

 J�CI���� .����*����C 
-�� -� ���)� J�C48 

 
��( �=��� ��E [9g) 6�Y"��h �'e�<D) � ����

 ?E��( ��9��)� �( ����� ��u��*����C  �!70  �:-�

 .�9�-  

��(��(���� �-+/��4� ���	 : �:-� ��-�! J��!


��� ���)*����C 3�- �� �MTT  ��D!� .�� 
��SD��

*����C  ��E [9g) c�l, NE �! #�9'�f �\h

 &�) �! �-����� [���� ��u�� �24  �48  ��E ����

 #�Y9) QF� .���� 
���610 
× 5  �! � 3-�B� *���

cC�f�9�� J�C J�C96 ���; -�B9( .���� �,�8� J�

*����C �@�M �! J�C0 �5 �10 �15 �20 �30 �40 �

50 �60 �70  �80  �9DF� -V�)���9)HL-10 #�)� -� -

 N�DO) J�C24  �48  �,�8� �� Q� .�� ��u�� ����

 *��g) #��MTT )10 �9�� �(�D9=���9) &�) �! �C

4  �,�8� �� Q� � ���� �!���� ���-�( -� ����

 #��DMSO )150  #�Y9) �cC�f �C �! (�D9=���9)

�9�� d4h y�) *�7 -� �C540  [��( �D)����


�"D�� ���� �:-� .�� 
����; -��- �Y�V� J��4�

*����C 
����� ��� *�)�, �� 
��SD�� �!:�� J�9 Cell 

viability (%) = [A] sample / [A] control× 100  

 z�>!�- 6�� -�[A] sample  � ���B� d4h #�Y9)[A] 

control ��� *�D�E d4h #�Y9).  

"��(�+; :)�B(� ���)�H &�3�) J�- �! 
��) J�C

 ��x�balb/c  -�D��� �D9D��� ����) �� 
�� �9\()

 �(y�E 6� -�8-6 �DSCJ�  ���� 
���g) �30-25 

 &����)�H  L��) �9�E .�� ��u�� ��#�-���(  [��(

 {l;� �D9BE !�� 
�"���� �� �9��( 
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� �-�� |�g= �� 
�� *�D�E YE�) -� �!�7- � �)

 J-��\"�  !�� 
�"���� ���YF)�� 
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.����  



���� ����	� 
�� ����� 
����� ��� 
������ �����1403 "�#�$ 
140-127�(��)�� � ����*� 
 

 

131 

 

 �;� <��� ��3-� ��	 �F�(C�	 � : -�@�) �!

 *�) J�P=� -� ?L- #�� #�7�� J-�)�( �� �3�)

*��� 
�-  ?L- ���C� ���7��Hela  �! �E �� 
��SD��

 #�Y9)200  69=�� -� �=��� #�9���F��� �D9=���9)
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3�) �C ���- c�l, �9L�� t�-Y( �� )29 .( �� Q�

 ��410 ?uL ~����! � ��- -�)�(� 24  �� 3�)

 �!-�\f ) 
��6=n.���� ?9�P( ( : �S�) *�D�E 
��

)NC: Negative Control
��) ( 3�)J�C  �E ?=��

 69=�� [P, � ��D,�"� -��e �L��h  B� �g( *�)��

(����E �,��-�) ?� 
�� zsham( 
��) 3�) ���C

 �E J-�B9( j�� r9C �,��-� #��! �L��h  B� �g(

 -��e��D,�  � [P, 69=�� *�)��(����E �,��-�z � 


�� ���)-� J�C)�,��-� �E �9DF� 
���EHL-10  �!

�@�M J�C5  �10 ��9)��/ .(����! ����9E ��B(

 &�) �! �C-�B9(��   ;�� &-�: �! ��- �C �DSC

.���� t�-Y( �e�S:  

�-� � �.�8�B( ������0�= 9F�� : `�'��P(5  �DSC

3�) �#�7�� J�P=� �� Q�) 6��l��� �! �C10 ��9) -

��/ (����9E �) 69)�DE100 ��9)��/ (����9E

.���� 3�\9! � cBE �! ��9� ��Se #��E ��! �� Q

�! � ��D�� Q�� � �A9e 
��SD�� �� w���  69=����

#�;  B� #�; *�PD�� �� Q� .�� ��u�� b�e �� J�9

 &�) �! �@� �-�) ���B� ���9(���9) �!5  �! � �P9e�

 -��rpm 15000 .���� I�9S��D���  ���- ���) QF�

�Bh J�)� -� 
��SD�� #�)� �( � J-�H20-  �h-�

�D������  .�� J-��\"��9E J�CELISA  J��!


������9J γIFN-، IL-4 ،IL-6  وIL-1β  t'7

.�� 
��SD�� 
�����  �(���  

 <+82��4���  ��+. 9F�� �8� ���	�2 �=�. �(

�G ���Bcl-2 ،Bim  وCyt c :(-�)�  J�����h

 �
�� -�2 ��9) J��L ��E [9g) �� �D9=10  �:-�

FBS  w��� NE �� 
��SD�� �!2 ��9) �� ��; J�D9=

y-�; �D,�! &�<Bu( � ���� �9\( J��! .

�=��� #�9���F����  �B9� ��'� c� �� -�)�( �,�!

�>e �! 2/0 ��9)�D)J  #��Y,� �� Q� .�� 
��� -�'�

10 ���B� ���E [9g) �� �D9= ��9) &�) �! �C10 

) �P9e�3000 � I�9S��D��� (�P9e� -� -�� QF� .���

 ��E [9g) -� �=��� d��-RPMI   J��LFBS 

10 �:-� ����  L Tu�� � 3-�B� �� Q� .


��� #�Y9)��)� *����C w�- �!JY9)H���B� �C �� � �

 �=��� #�9���F����@�M �! 610×1  .�� �9\( *���

 6��*����C �9�� -� J�C24 J� ���;  &�) �!72 

 ���) QF� .���� 
��� ��E -�(�!���� -� ����

�Bh ���- J�)� -� 
��SD�� #�)� �( � J-�H20 - 

�D��� �h-� .�� J-��\"� ���  

 H(-I��(RNA  J��� �cDNA : #�Y9) ��u�� J��!

 3�- �� �#I #�9!Real time PCR  ��D!� .�� 
��SD��

*����C  �@�M �!610 
× 4   B�) [9g) -� *���

RPMI1640  ��4 �� Q� .���� 
��� ��E24 

 �����*����C JHela�@�M �! � J�C15  �25 

 �9DF� �� -V�)���9)HL-10  &�) �!48  -�B9( ����

 J�����h QF� .����RNA  �9E [��(Denazist 

Co. Mashhad, Iran  ��*����C  Q� .���� y��OD��

 �9E �#H ��Kiagene Fanavar, Tehran, Iran J��! �

 YD��cDNA   )�� �7��O) ��D!� .�� 
��SD��3 

 �D9=���9)RNA  � E1  �"9=� �B���� �D9=��E�)dT  �

10  �! � ���� �9\( ��+�E�� �� J-�� dH �D9=��E�)

 &�) �! ��:�L *��g) �#H *�'��50  J�)� -� �P9e�

70  �h-��D������  ��u�� ���O) �! .�� �!����

 �
��2  �D9=���9)dNTP 10 ��9) �-V�)6  �D9=���9)

 �,�!PCR 5X Q���( ?�Y�H �D9=���9) c� � ��DF��E

 J�)� �! #�9��!���� b9(�( �! � �� �,�8� ~��<)

37  �h-��D������  #�)� -�5  J�)� � �P9e�70 

 �h-��D������  #�)� -�5 -� .�� ��u�� �P9e� ���\�
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cDNA  �� 
�� �D;��RNA J�)� -� �20-  �h-�

�D������ .���� 
�9;a � J-��\"�  

Real time PCR : T�E��RT-PCR 
�"D�� -� �

Real Time PCR  *�))X960B �C -� .�� ��u�� (

*��g) �T�E��  )�� 
��SD�� �-�) J�C10   �D9=���9)

SYBR Green PCR master mix �D9=���9) c� �

cDNA �3  � �B���� �D9=���9)6 ���9) J-�� dH �D9=

 ��u�� J��! b���) J�)� � #�)� � ����! ��+�E�� ��

T�E�� ��C95  �h-��D������  &�) �!10  ��9��G55 

 �h-��D������  &�) �!20  � �9��G72  �h-�

�D������  &�) �!20  #I �� .���� ?9@�( �9��G

GAPDH �=��( .�� 
��SD�� ��;�� *�D�E #���� �! �

��! �C�B���� Y9=��H JReal time PCR  *��h -�1 

.��� 
�)H  

 :���	K J+B��K
������ �� 
��SD�� �! �C -�Y,�

GraphPadPrism  #�)�H �ANOVA  �Tuckey 

��Yu(��� �! �C-���B� ����  9�g(� -�Y,�

GraphPadPrism  J-����<) v>� .���� ?�-05/0 

�� �D,� �@� -�.  

   

 *��h1- �<=�>) 6�� -� 
�� 
��SD�� J�C�B���� �=��(  
Table 1- Sequences of primers used in this study  

Primer sequences: 5′       3′ Genes 

Forward:  AGCCAAAAGGGTCATCATC 

Reverse:  TAAGCAGTTGGTGGTGCAGG 
GAPDH 

Forward:  GGACCCAGAATACCAAGTGCAG  

Reverse:  GTTGCTGGTGAGTGTGCATTCC 
Bcl-2  

Forward: AAGGGAGGCAAGCACAAGACTG   

Reverse: CTCCATCAGTGTATCCTCTCCC 
CytC 

Forward:  TAAGTTCTGAGTGTGACCGAGA  
Reverse:  GCTCTGTCTGTAGGGAGGTAGG 

Bim 

 

L���� 

���� �$� <M��#	 � �B�4� �-�N6IC50 : W��D�

 Tu��MTT  #�9) ~��<) �7�'(-� �E ��� #���

 ���) 
��� �:-�*����C ���7�� 
��� JHeLa  -�B9(

�@�M �! 
�� �9DF� N�DO) J�CHL-10  �*����C J

 �@�M T��Y,� �! ���-�>! ����� ��h� -�B9( #��!

 �9DF�HL-10 �:-� �*����C 
�� -�B9( 
��� J

 ��� #��� TC�E)05/0 p <.(  -��P)IC50 DF� J��! �9

HL-10  #�)� -�24  �����49/18 -� � -V�)���9)

 #�)�48  �����62/30  �)H ���! -V�)���9)

  ��)1 .(  

�G ��+. ���Bcl-2 
Bim  �Cytc : #�9! ���  ��

#I J�CBcl-2�Bim   �Cytc  -�*����C ���7�� J

 ?L- ���C�Hela �@�M �! 
��-�B9( J�C15  �25 

#��! [���� -�  -V�)���9)�@�M � ��( J�C5  �10 

��9)��/ �9DF� ����9EHL-10  #��� �-�)C� W��D� .�

#��! &�<=�>) -� �<=�>) 6�� ��  :�L ��� #��� ��(

 �9DF� �EHL-10#I #�9! J�- �! J-����<) �G� � J�C

Bcl-2 �Bim  �Cytc  �9DF� �E &-�: 6��! �����

Hl-10 #I #�9! -����<) T��Y,� b'� �Bim  �Cytc  -�

*����C �! �'�� 
�� -�B9( ���7�� J*����C J

 J��! #I #�9! &��99m( ��9=�L -� ��� -�B9( #��!

Bcl-2  ��! ��C�E)05/0 p < .( W��D� 69�ABC

 &�<=�>)#�-���( #I #�9! �E ��� #��� J�CBim  �

Cytc 3�) 
�� -� �� �! 
�� -�B9( ���7�� J�C

 �@�M5  �10 ��9)��/� �����9E -� ����� T��Y,

�(-�: #I #�9! �EBcl-2  ��� #��� J-����<) TC�E
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)05/0 p < 
�� �<=�>) �-�) #I �� �C #�9! #�9) .(

3�)) -�B9( #��! ���7�� J�CSham �! ����P) -� (

3�) 
��) -�B9( #��! ?=�� J�CNC klD;� (

 ��� 
��� J-����<))05/0 p <.(  

 :�.�8�B( ������0�=  �� -� �E -�>��BC3  
��� #���

����P) ���� 
�� IFN-γ 3�) ��� -� ���7�� J�C

) -�B9( #��!Sham3�) � ( 
�� -�B9( ���7�� J�C

 �@�M �� �!5  �10 ��9)��/ �9DF� ����9EHL-10 

3�) �! ����P) -� .��! �DBE -�B9( #��! ?=�� J�C

��� #�9) -�DE�, 6�� R�>� 3�) -�B9( ���7�� J�C

 �@�M �� �! 
��5  �10 ��9)��/ �9DF� ����9E

HL-10 3�) �! ����P) -� -�B9( #��! ?=�� J�C

)NC ����� J-����<) &��S( ()05/0 p < .( -�

 R�>� ��9=�LIFN-γ  3�) -�B9( #��! ���7�� J�C

)Sham3�) �! ����P) -� ( -�B9( #��! ?=�� J�C

)NC����<) TC�E ( ��� #��� J-)001/0 p < .( W��D�

�@�M �E ��� #��� �<=�>) 6�� IL-4 3�) ��� -� -

) -�B9( #��! ���7�� J�CSham3�) �! �'�� ( J�C

) -�B9( #��! ?=��NC .��� #��� J-����<) T��Y,� (

 �)�� R�>�IL-4 3�) -� 
�� -�B9( ���7�� J�C

 �!5  �10 ��9)��/ �9DF� ����9EHL-10  �! �'��

3�)) -�B9( #��! ���7�� J�CSham TC�E �(

 ���� J-����<))001/0 p < .( 6�� R�>� #�9)

3�) -� 6��E�D��� �@�M �! 
�� -�B9( ���7�� J�C

10 ��9)��/ ����9E �9DF�HL-10  �! ����P) -�

3�)) -�B9( #��! ?=�� J�CNC J-����<) &��S( (

 ��� 
���)05/0 p < .( #��� W��D��@�M �E ��� IL-

�7�� !��# ) -�B9�IL-1β3�) ��� -  و 6�� J�C

3�) �! �'��) -�B9( #��! ?=�� J�CNC TC�E (

 R�>� #�9) .��� #��� J-����<)IL-63�) -� � J�C

�@�M �! 
�� -�B9( ���7�� J�C5  �10 ��9) -

��/ ����9E �9DF�HL-10 3�) �! ����P) -� J�C

) -�B9( #��! ?=��NC ��� 
��� J-����<) &��S( (

)05/0 p < .( R�>� #�9) 69�ABCIL-1β 3�) J�C

 �@�M �! 
�� -�B9( ���7��10 ��9)��/ ����9E

 �9DF�HL-10 3�) �! ����P) -� -�B9( #��! ?=�� J�C

)NC ��� 
��� J-����<) &��S( ()05/0 p <.(  

  

  
  ��1-  -�B9( ��  :�L .��� ��� ��g�)*����C ?L- ���C� ���7�� JHeLa �@�M �! �9DF� N�DO) J�CHL-10 #�)� -� J�C24  �48 

����.  

Fig. 1. The dose-response curve shows the impact of HL-10 peptide treatment at varying concentrations on HeLa 

cervical cancer cells at the 24- and 48-hour time points. 
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  ��2-  W��D�Real time PCR  J�C #IBCL-2 �Bim  �Cyt c  -�*����C ?L- ���C� ���7�� JHela )a � (*����C -� -�)�( �,�! J

3�) *�) J�Cbalb-c  �9DF� �! 
�� -�B9( ?L- ���C� #�7�� J�-��HL-10 .0 �15  �25 #I #�9! #�Y9) :-V�)���9) J�CBcl-2 �Bim  �

Cyt c  -�*����C ?L- ���C� ���7�� JHela  �! 
�� -�B9(�@�M J�C0 �15  �25 -V�)���9)  �9DF�HL-10 .NC 
��) �S�) *�D�E :

3�) z(
��� -�B9( ?=�� J�CSham3�) 
��) ?� 
�� : z(
��� -�B9( ���7�� J�C5  �10 ��9)��/3�) 
��) ����9E � ���7�� J�C


��-�B9( �!  �9DF�HL-10 @�M �� -� �5  �10 ��9)��/ .(����9E****#I #�9! #�9) -����<) klD;� �"��9! � *�D�E ���B� � -�E4) J�C

 ��� -�B9( #��!)0001/0 p <.(  
Fig. 2. The real-time PCR findings of the BCL-2, Bim, and Cyt c genes in Hela cervical cancer cells (a) and tumor 

tissue cells in the balb-c mice model with cervical cancer treated with HL-10 peptide are as follows: The expression 

levels of the Bcl-2, Bim, and Cyt c genes in Hela cervical cancer cells were measured after treatment with doses of 0, 

15, and 25 µM of the HL-10 peptide. NC refers to the negative control, which is a group of healthy mice that were not 

treated. Sham refers to the Sham group, which is a group of cancer mice that were also not treated. The 5 and 10 

mg/kg groups are groups of cancer mice that were treated with the HL-10 peptide at two different concentrations: 5 

mg/kg and 10 mg/kg. **** denotes a significant difference in the expression of the specified genes compared to the 

control sample that did not receive any treatment (p < 0.0001). 
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  ��3-  �)�� R�>�INF- γ  �IL-4 �IL-6  �IL-1β  �=��� 
�- �! #�7�� J�P=� �� Q�Hela 
�� -� �9DF� �! 
�� -�B9( J�CHL-10 .

NC3�) 
��) �S�) *�D�E : �9DF� �! 
��� -�B9( ?=�� J�CHL-10 z(Sham3�) 
��) ?� : �9DF� �! 
��� -�B9( ���7�� J�C HL-10 z(5 

 �10 ��9)��/3�) 
��) ����9E �9DF� �! 
�� -�B9( � ���7�� J�CHL-10  �@�M �� -�5  �10 ��9)��/.(����9E 01/0 ∗∗ p < 

�0001/0 ∗∗∗∗ p < #��� � ��h� 
��C�#I #�9! #�9) -����<) klD;� #�9) �C*����C �9DF� �! 
�� -�B9( ���7�� JHL-10  �! ����P) -�

 .��� -�B9( #��! *�D�E  
Fig. 3. In groups treated with HL-10 peptide, serum concentrations of INF-, IL-4, IL-6, and IL-1β were measured 

subsequent to cancer induction using the Hela cell line. NC represents the negative control, which consisted of 

healthy mice that were not exposed to the HL-10 peptide. Sham denotes the group of cancer mice that were not 

treated with the HL-10 peptide. The doses of HL-10 peptide administered to the cancer mice were 5 and 10 mg/kg. 

Significant differences in gene expression were observed between cancer cells treated with HL-10 peptide and 

untreated control cells, as indicated by ** (p<0.01) and ***(p<0.0001). 

  

P#.  

�� k4L �#�7�� #�)-� -� ?\) J�C��'C�- �� �

k�C ��)*����C ��DF�H ��P=� t��7 �� ���7�� J

 ���)4 �5 �9DF� �G� ��<=�>) 6�� -� .(HL-10  �!

*����C�@�M -� ?L- ���C� ���7�� J N�DO) J�C

#�)� -� �J�C 24  �48  W��D� .�� ��u�� ����


��� TC�E �"��9! �9�B� T��Y,� � ���)*����C J

 �9DF� �! 
�� -�B9( ���7��HL-10  ���- c� -�

 -��P) .��! #�)� � ��� �! �D�!��IC50  �9DF� J��!

HL-10  #�)� -�24  �����49/18  -� � -V�)���9)

 #�)�48  �����62/30  .�)H ���! -V�)���9)

Satitmanwiwat ) #�-��BC �2016 �9DF� �G� �(

BmKn-2 �P� ?� �� 
�� y��OD�� �! �- d

*����C .����E ��-�! ���C� �<9'7 � ���7�� J

 -�B9( W��D�*����C �! &�)24  [��( ����BmK-

2  J�C�����, ��P=� t��7 �� �-�E4) �9DF� �E ��� #���

 �! J�e �=��� �9�B� &��G� J�-�� ���DF�H*����C J

 -� �E ��� #��� �\�H W��D� 69�ABC .��! #�C� ���7��

�@�M q�) b'� �9DF� ���C*����C ���7�� J

�)���@�M #�BC -� .������ ��C � �=��� J��4�

 -� ��DF�H ��P=�*����C -��e �9GX( �g( ��<9'7 J

) �,�"�25 �9DF� [��( ��DF�H ��P=� .(BmK-2  -�

*����C ��'(-� -� ����7�� J*�<, �! #I #�9! J���
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p53 #I #�9! T��Y,� �Bax  TC�E �Bcl-2 ) ��!25 .(

 Y9=��H W��D�Real Time PCR  �9DF� �E ��� #���HL-

10 #I #�9! TC�E b'� �Bcl-2 #I #�9! T��Y,� � -

 J�CBIM  �Cytc  -�*����C 
�� -�B9( ���7�� J

 �! �'�� �9DF� �!*����C .�� -�B9( #��! ���7�� J

=�>)�! �69D9�) �E ��� 
��� #��� &�< �'9E�( #����

 �- ��; ���7���8 �9:�; � �� -�'�� ?� -� ?\)

 #I #�9! T��Y,� t��7 ��Bax  TC�E �Bcl-2  �� �!

) ��� #��� �'E � ��9� �=��� 
�-8 � #�) �69�ABC .(

 �! �-  �� -�'�� ?� �G� �#�-��BC*����C ���7�� J

 �B��=U937  �E ��! #H �"��9! W��D� .����E ��-�!

#I #�9! TC�E b'�  �� -�'�� �C� J�CERK  �

Bcl-2 6��! � 
�� ��DF�H �����, ��MH b'� &-�:

�)��) �17.( ��'e 3-�Y -� �9DF� �� �#�)HL-7  �

HL-10�8 &��G� � �! �- ��; J-�)�(*����C J

 J�'E ���7��HepG2  #�9! T��Y,� t��7 ��TNF-α �

 �'�� T��Y,� 69�ABC �Bax  �!Bcl-2  ����� #���

)28�8 s��; ��8�L �<=�>) -� .( �9DF� ���7��

HL-10  6�� .���� ��-�! ��DF�H ���H�, t��7 ��

#I #�9! T��Y,� �>���! ��x�� J�CBim  �Cytc  �

 #I #�9! TC�E 69�ABCBcl-2  -� .�� 
��� #���

#��! [����#�-� � ��(#I #�9! -� &��99m( ���( J�C

 -� �<=�>) �-�)*����C JHela  �9DF� �! 
�� -�B9(

HL-10  �! �'��*����C ��! -����<) -�B9( #��! J

)p<0.05) #�-��BC � �= .(2015 -�B9( �E ��D,��-� (

3�) J�Cbalb/c  ?� �! ?L- ���C� #�7��  )�L

�'��
���9 #�9! T��Y,� b'�  �� -) q�) J�CDR, 

DR3, DR6, FAS69+(��� 69�ABC � ( J�C

 ��F��E) J��DF�H���3  �Bax #�9! TC�E � �(Bcl-2 

 �NF-kB  ��- -�\) �"��9! W��D� 6�� .����

*����C �9�) -�\) t��7 �� ?L- ���C� ���7�� J

NF-Kb 69�E�( �E ��� #��� W��D� .��! �<9'7 J�C

�8  )��� #���� �! � �� -�'�� ?� t��7 �� ���7��

*�<, ��- -�\) b'� ��DF�H ����9! �9�) J���

*����C) ���� ?L- ���C� ���7�� J12 -� .(

�<=�>) 69��=���� �E �� 
��� #��� J�"�� J2 

)Scolopin-2 ?� �� �h��OD�� ���9(�E �9DF� �(

�8 &��G� ���-�YC! .���� ���7����-� �D�9! J�C
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