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����� :�� /��@) � ��% 1+ 14I+�� R��; 1+ ���� :
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! ��� 4���� ����  A/  �� ��  ��3 	�    	�/	� ���6

 ���!" ���� ���7�  ! ��  ) 	�6"2  ? 4 ���� ��� �������� .(

�C=3 �/ �� �1�7��    ��� "! " 4���� ��1�7�� �.
�� �

 ) 	��/�>� A��D���  ! �* 4�������� 
 	��3!35! .(  ���/ 4

��� �� ������       �/ 0�1  
 ��$� ?	�� �&�'�( ���)*

�� F=��� �!�>�� "�� ���� ) 	3��4.( 

    4  	��/	� H
���� I�C��7� 	��;/ �1 0�J�K�C��� 


+�L� ��6 ��� �� +��L�
	�  4�� ) 	3��5 +�L�� .(   ���6

��� +�L� �+��L�
	�  4��     ���L��. ��� NK����� ���� ��6

+�L� �� 0/�>�   !" ��>�� �$� �� 	;�%6 +��L�
	�  ��6

 5! 
 4������� �	3!     ��� ��O/  !����� ��/ 4  ) 	�;;�6 .(

A������ 4  �" 	'�   ��� Q���� �	3! I� �� 
 �6   	���3

+�L� �� ��� ��6 �  4��    ��� � �R���  0�S� 4  �+��L�
	

  ���/��� !" 
 	;;� ���, �T�U� ��� @"�) �>�
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�� I�C7� I��%� Q��� ) 	��36.(  
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5! 
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) ��  X	3 `R7� !���� �1�7��10.(  

   ��>L� #��� �� !�� Punica granatum   ��� b�L'�� �

X" ������  �Punicaceae   ?���=���� 4  ���;c ���'=;� �

A��������* ��K�;1 A��� 
 �6 �� �6    	��O� ? ��YD�� .	3��

 �!��>�� 4  �" 	'� !" !��    ��6    ��.��< �����/" I���3

) ��  X	3 `R7� 4
�LC� 
��* 
 d���K 12-11 .(

����� !" !��  d* ����!" ��YD�  �L>� 4  ��)���) ��6

    X	�3 @! 0�) ���K�� 
 �/! ��;�� �?���
�� �����

) �� 16-13 ��� ��7� 	6 �3 �X
�� �� .(    ��� 	�6"

      !���� Q���� 0�J��/e�* ��� �Yf�� I� �� b/�� 4  �!�� 

�� ����� �3) "14-12.(  

X	���)   ���6PPAR )Peroxisome proliferator-

activated receptor (�R%� I� ��   X	�3 +�'1 �! "��


 	;�%6 	��_�K F���  X" ����� �g�  X	����) �   ���6

��%6 �� ����!�6 �  
 	;3��   #��1
0/  �� I��3α �β 

 
γ 	;������%6 )17X	��������) .( �������6 α PPAR- 

)Peroxisome proliferator-activated receptor-alpha( 

 
γ -PPAR )Peroxisome proliferator-activated 

receptor-gamma+�L� !" (  !" ������ ������ ��6

 �������� �� �%/�$�       ����� 	�, 4  ���� �"��� ���6

���� 
 	����3 ���%���)*  ����6α PPAR-  A���;h>6 
  

γ -PPAR �  X"! 	��3! !����� Q�����  &��L�R� ����6 

+�L�  ��6�   ������� ���  ) 	��"�)21-18  �A/ ����;� .(

�'K�T� X!�i� �Y  ��!�� ^	6 �� �(�, �   ����� �

+�L� " 	'� �
! �� !��    ���� ���6    
 +��L�
	��  4���

  X	�����) b��/�� 4  �* ���Y  
��%���C� A���;h>6 ����6   

α PPAR-  
γ -PPAR 	3 #�Z� .  
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!	��6 �

     �Yf��� j �R����  ����� ������  	����  ���� X ���>6

A��������*      A/���3 !���  .��1�) ! ��. X"�O��  "!�� �6

���) 4  "0/ X��� ����  �Punicaceae   ����%CL� 4 

  ��$T;� �4!
��7� ?�$�$U� 0��� !��  k��   "�_���" �

   A��>6 F���� �* ��>L� #�� 
 ���� ���Ol    ��%�f�

        !"��� 
 	�3 X	�;� ��6!��  ����� mn�� .	�3 	�/D�

X	3 �7� ���� 4  ��� �;C/ �* �   .	�/"�) ���� �6

50     ��� !���  ��7� ���� !"�� #�)100  ��L��   ����K

 +����  +�,70  �
�, 	l!"1    �����  	���  	l!"

 ?	� �� �"4 
6 �� I>� 
 	3 o�LR�24  !" ����

 ���"35  ���!"  ������ �    " ��� "  " ��)   mn�� .��3

X!�i�    p�� ��U� 
 �1�l qc�� �� �X	�* ��" �� �

.	3 ^�l  

+�, �"�� j!�� ���    X�_���" F���� �* ��6

Eppendorf concentrator  	�3 X" " ! �. p� �U� �

 ���" �� 
60 ��!" ����� � +�, " �)  ��R=� �* ��6

X"��* ��� ��� "  !" .	3  X!��i� �X!�i� �4��   ��� �

�L,�� 4  X	�* ��"      �
!" ����) 	� !��� ��� I�=. �

+�/
 +�/
 A/  
 	3 ��R/! "	'�� ��6   !"��� ��� �6

  X!��i� 	�;/ �1 !" �	3     ?	�� ��� ����)24   �����

 �� Il�, !"�� .	/"�) I$�;� � !" 0/�1 X�_��" I� "

 �����" !" ^���i� �����480- ����!" ������� �  " ���)

) 	3 �! 	�_�23-22.(  

 " 	'� ��'K�T� A/  #�Z�  � ��88  ��� @6LB57C 

 A� �� ��8-6  �4
 
 ��O625    �1"��i� !��� �� #�)

 ��11  X
�)8  ��>6 �� .	�	3 
�%$� �/��  @��� �   ��6

 ����'K�T� �O���l 4
! !"106 × 1  ���������� +�L����

10F16B @�� 
 	3 b/!0� �	L� �/4 ?!�l ��  �6

 ?	� ��16 .	�	3 !�>�� 4
!  

  !" 	6��3 � �;� �� +
  X
�) ��'K�T� 
�O6 4
! 4 

� 
 	3 ��1�) �s1 �L��   J 
��) b/�� 4  �T$� d* ���K

   ��� 
Z;�� �� #
" X
�) ."�>� �1�/!" (X!�i� +�,)

 ��64
" t����50 �100 �200  
400  ��L��    ��� #��)

      X
��) .	��"�>� ��1�/!" J 
��) b�/�� 4   ! #�)�L��

 4
" 
73400  X �>6 ��  !10 �L��   #�)��L�� ��� #�) 

6471GW ���%���)���*) α (PPAR-  !" X	��3 I��, 

DMEM )Dulbecco's Modified Eagle Medium (

  �
��O6 X
�) 
 "�>� �1�/!" �.�Ol I� " ?!�l ��

 4
"400  X ���>6 ����  !0070907T 5 ���L��  ���� #���)

  ���%���)���*) #�)���L��(PPAR-γ    !" X	��3 I��,

DMEM       "��>� ��1�/!" �.�O�l I�� " ?!��l ��

)25-24.(  

�X!�i� "	'�� ��64
" 4  X"�O��  �L�   ���!��

�T� ! 4
" � -      0��� 
��� 
 
��76 X
��) ."�� u���

) ? �=�1����;1100 ����L�� #����)  
 (#�)����L�� �����

) �
4���L_/4
!100 �L��      ���  ! (#�)��L�� ��� #��)

  ���%���)* � ���;� ���� t������  ����6PPAR-α 
   

PPAR-γ      X
��) .	��"�>� ��1�/!" J 
��) b/�� 4 

 t������� ����� 0����� 
6"4����/ 
 
���6"6471GW  


0070907T ! @��� .	�"�>� �1�/!" �/��;� ��     ��6

X"�� "��
 ��� 4  4
! �6   I�U� !" m>K I��. �

 4
! !" .	�	3 ��!�� �b/!0�16 @�� ��'K�T�   ��6

 
 	�	3 ��7�1 �L�� �* tL. 4  ��� ���K    � ��� ��6

+�L��� " 	��'� @!�>��3 ����� ����6  +��L�
	���  4����  
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����;C� �����������L1    X�_����" 4  X"�O����  ����

) ��������������L197600295e� BDFACSCalibur (
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  ��� �7�%3 !��PBS-EDTA )Phosphate buffered 

saline-Ethylenediaminetetraacetic acid ( ������

 @�)�� #�� �"�� �1�( 3 	l!"   ��� �������C�  


 ?	�30 ��" !" �$�."H��  �� X�_/��  ��c �;� 
 ��6

 v�L� �l�i��  	�3  ��7�%3 4  m�� .�    ��� "	�Z�

PBS� +�L� t��;� " 	'�    ��� @!�>�3 4  m�� �6  #w

d��� 
" !" !���x� A  
B ��R/! 	3 d���� �� .   ���6

A    u��/ �
! 
 ���/!�� F���U� !" �����>� ���6 4 10 

 ���K
�C�����* 4  �/ �6 4  �"��  ��634CD   ��)
e;�

  y���! ����FITC )Fluorescein isothiocyanate 
 (

������* �"����� 2VEGFR   y����! ����� ����)
e;�PE 

)Phycoerythrin ( �1�( 	3   ��/ 4  m�� 
   �����

���������C� �  	���6	K���1 !�� ���� +���hR/ !"1 	��l!" 

	3 mC�1 
 �'K�T� "!�� mn� �   ! ��. ���������L1

�1�)d��� �� .  ��6B  ����>� �6 4   �  ����*   ����/"��

 z/��
0/ �3	6-   ����* ��� �{�;��  �"���    �1��i� ���6

 �1�( 	3  +�L�� @!�>�3 |/��� .   ���6+2VEGFR  

+34CD  X	� �� �����/���L1 ��) 	326.(  

X4 	����  |/������ ������/�� !"  ����� ����6��S�� ������)  

 ���������4* 4  X"�O�������� One-way ANOVA   

)One-way analysis of variance �����4* m��� 
 (

Tukey #���� 4  X"�O����  ����  ! 0��1 SPSS �R��%�  �16 

)version 16, SPSS Inc., Chicago, ILX
�) A�� (  �6

 ! ���. �!����* I���LU� 
 ���/0Z� "!���� 
 	��3 ���%/�$�

 �/"�$� .�1�)050/0 < P    ��;'� �!���* ���UK 4   ! "

	3 ��1�) �s� !".  

  

���
	 	
  

����������	 ���
� 

+�L� " 	'� ��� ��6    X
��) !" +��L�
	��  4�� 	6��3 

 4  ��7����/� X
�) "�� �6 )050/0 < P(   �/ 0�1  �� 


 4  4
"50  ��400  ��L��     �#�)��L�� ��� #��)   !��� ���

�;'� ) �1�/ �6�� �! "050/0 < P(+�L� " 	'� .  �6

X
���) !" X	��;;� ���1�/!" ����6  X ���>6 ���� X!���i� �

�%���)���* �6� X	;;� �1�/!" X
�) 4  ��7��  X!�i� �
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The Inhibitory Effect of Hydroalcoholic Extract of Black Punica Granatum 

Pericarp on the Number of Endothelial Progenitor Cells (EPCs) in Melanoma 

through Peroxisome Proliferator-Activated Receptor-α and γ (PPAR-α and γ) 
Pathways in C57BL6 Mice 

 
Sima Seifabadi PharmD1, Laleh Rafiee MSc2, Hajar Naji-Esfahani MSc2,  

Shaghayegh Haghjooy-Javanmard MD, PhD3 

 
Abstract 
Background: Endothelial progenitor cells (EPCs) play an important role in tumor growth and 
angiogenesis. Punica granatum, from Punicaceae family, has demonstrated anticancer effects in different 
types of cancers. This study aimed to determine the effect of hydroalcoholic extract of pomegranate peel 
on the number of EPCs in mouse model of melanoma and also to determine its mechanism of action.  

Methods: The hydroalcoholic extract of black pomegranate pericarp was prepared using 70% ethanol 
containing 1% acetic acid. 1 × 106 B16F10 melanoma cells were injected to each of 88 C57BL6 male 
mice weighing 25 g on the day 0, subcutaneously (s.c). On 7th day, mice were randomly divided into 11 
groups of 8 animals. The first group (control) received distilled water. Groups second to fifth from the 
seventh day of the study received 50, 100, 200 and 400 mg/kg of standardized polyphenon E (PPE) via 
gavage. The sixth group received PPE and peroxisome proliferator-activated receptor gamma (PPAR-γ) 
antagonist (5 mg/kg/day) intraperitoneally. The seventh group received PPE and PPAR-α antagonist (10 
mg/kg/day) intraperitoneally. Eighth and ninth groups received fenofibrate (100 mg/kg) and 
rosiglitazone (100 mg/kg) as agonists of PPAR-α and PPAR-γ, respectively, via gavage. Tenth and 
eleventh groups received PPAR antagonists, merely. On 16th day, mice were euthanized and were bled 
through heart puncture for EPC enumeration via flow cytometry. In flow cytometry, CD34+/VEGFR2+ 
cells were enumerated.  

Findings: PPE dose-dependently decreased the number of EPCs (P < 0.05). Number of EPCs in the 
groups which received fenofibrate and rosiglitazone was less than the group that received the highest 
dose of PPE (P < 0.05). Moreover, EPCs in the groups which received both PPAR antagonists and 
PPE, was more than the group which received PPE (P < 0.01). 

Conclusion: In conclusion, we demonstrated that PPE is effective in reducing the number of EPCs 
and part of this effect is through modulation of PPAR pathway. 

Keywords: Melanoma, Pomegranate pericarp extract, Endothelial progenitor cell, Peroxisome 
proliferator-activated receptor (PPAR) 
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