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Abstract 
Background: Cutaneous Leishmaniasis (CL) is a common endemic parasitic disease in Iran. This 
disease is always a serious health problem in Isfahan province, especially in Badrood city, and its 
prevalence has been doubled over the last decade. This study was designed to determine the 
epidemiology and clinical features of cutaneous leishmaniasis in Badrood city in 2013.  

Methods: This descriptive cross-sectional study was done on all detected patients with cutaneous 
leishmaniasis in Badrood city via active detection during one year. Patients were visited by physician 
and a questionnaire including the demographic data and characteristics of the wounds were filled 
through interview and examination of patients. Diagnosis was confirmed via revealing of the leishman 
body in smear of the wounds. The results were analyzed using SPSS software. 

Findings: 55.6% of the patients were men. Age group of 15-30 years had the highest rate (23.8%) 
among the patients. 66.7% of patients had history of staying in Agha Ali Abbas region. All the wounds 
were of the rural form. The lesions of cutaneous leishmaniasis were painless, pruritus, less than 3 cm, 
and with secretion. Extremities were the most common sites for the infection. There was complete or 
partial healing after the treatment in most of the patients. 

Conclusion: Based on the findings of this study, cutaneous leishmaniasis in Badrood city is rural form 
and most of the patient are men and older than 15 years of age. Complete or partial healing can be 
seen after the treatment in most of the patients. 

Keywords: Epidemiology, Clinical features, Cutaneous leishmaniasis, Iran 
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A��������* ��K�;1 A��� 
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X	���)   ���6PPAR )Peroxisome proliferator-
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γ 	;������%6 )17X	��������) .( �������6 α PPAR- 
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+�L� " 	'� �
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 ���" �� 
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      X
��) .	��"�>� ��1�/!" J 
��) b�/�� 4   ! #�)�L��

 4
" 
73400  X �>6 ��  !10 �L��   #�)��L�� ��� #�) 
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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�
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 ���K
�C�����* 4  �/ �6 4  �"��  ��634CD   ��)
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e;�PE 

)Phycoerythrin ( �1�( 	3   ��/ 4  m�� 
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�2 ��!�<# .Dot plot B��<�   +������ �" C�"�� 1��� 2�% ��� �����������	 B � �" 1���� ,#� ���  
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Endothelial progenitor cells +� $	�� (,#�� =)b1��� +������ ���" ( 2�% ���  1���� ,#� ���KDR+ (45CD     
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 ����$K  +�L��� " 	��'� �/ 0��1  ���� 0�J���/e�*  ����6

    +�L�� 0/��>� 
 ����C� b�/�� 4  �NK�� +��L�
	�    ���6

���  ��� ?!�l +��L�
	�  4��  ) "���)27  �A��;h>6 .(
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�� +��L�
	���  	��3! I����� I���=. 4  �����J�/e�*

)VEGF  �/Vascular endothelial growth factor �(

 ) ������������n6 	������3! I���������HGF  �������/  

Hepatocyte growth factor �(�/�U� I���  X	;;� � 

 ����L� I�C����7���������K�� �) ��) �G-CSF  �����/

Granulocyte-colony stimulating factor ( 
  I����

�/�U�  X	;;� � L� I�C7������K�� �) ��- J�1
����

)Granulocyte-macrophage colony-stimulating 
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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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*�2��� +��, ����	
���  ����   O��� V(��`, �����L� �� .�����

����7 ���� ����
���� ����	
��� +(�S  ��   ���	
���

) ��� ��j�� ���;�8-7.(  

���
���� ����	
��� ��� O2
e    O� +>
�� /(;��

m    +��n�
 O�� O�i�� ��� 
 ��� o�3, :,�0 ��    ���

 h��7 '� ��L
��S ����� ����
���� ����	
��� +>
��

+, ���    !9 ��[��
 ��� <`��, ���� O03HLA-DR  


�� <`��, ����� 5HLA-DR ��� )9.(  

  ���� +g�`m R2X� 
 +���
�� �>���L �� �"�(7�7S

  +�, *�2��� q���, R��i�, O�0  "� +����� q���, .�����

O,"j �"�(7�7S        ���� 
 ���� :�,�4� 
 ��� �>���L

 (���,�� rCe      ��
�� O��  �
��s /�;������ :�0 "�

+, b��7 .�
� +, +C2(3,  ��     �� "��(7�7S ���
� ��>����

b��7 ��� .�>>0 �
��  /����S !�� *�gL Ri�, ��    ���

+, ��"�A��0 O� b���, +
�V7�(�� "�t�
�7 .����  

������� u�i ��"�A��0   ��t(;��   �>(�;� "�t�
�7

��=, Nc� O0   
 �
�� ��O2e�,   ��i�+�  "�(7�7S

���C ,+ �
���>� �!�� *�gL *�`�� O� .��  ���S�/  
� ���  

����(;���  Q��+  v� 
 :�
. ���K�� �� ����
��+�  


9�D�L��,�� ��(7�7S *�2� ���� �� ���U  �,+ �
�� ��> .

����>���� "�����+ D�gL�� ��0"�A  !��>. O���  w���)� �

�����
��+� "�(7�7S� � .��� x�G,�� ��S�/   ���m O� ��

7�O(�� *�2� b�
� ��  " K���Q O� ��� !9��
   O(����

+, ����  P��=, O� h��7 �� 
  ���   
��7 ��(7�7S ��� 

, *�gL+ �����7 ��"�A��0 b�
� .���� (A7��  +Q��  ��

t�
���7 ���� ����  � H�������D
���� +��,  ����� 
 ���>>0

��t�
�7       ���D�gL !��� ���� "� ��� !��� *��gL �� ���

+, �0�� *�2� q�, ��
� �� ���� .�>>0  

  �+��
���V7  ���)X �� O��0 +�������v� ���� "���(7�7S

  
 +D�2��� �24����DNA O(��;� +��, '�  �  ����>��

+, y3), o�`e +��
�V7  �)X .���� +, ���  ���

  ��� �� �� +D�2� :��� K���(=, O0 +��)X K�gGa 


O(L��   +�, ���i !S "� ����     *��gL ��"�t20��
���� .�����
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+��,  
 �������DNA Ga O��� �� +,
"���,
�0 �� +����g

�"����   +, R��3� b
"�t20�� ) �>��
�10.(  

 ����, �� ���S        �� O�0 ����  �
��s  ]�v,

!��    
 ���� N�c� !��� �,�a *�`2� :�4)� 
  "��

+, ����2���, +2Q� �Z.  �� ��S 1��F
 ���� .����

   ��,���(�
 O��� ��
����0�(� :����`� "� K����`. !����A �

+����z �(�������  
 !9V��0 �(>��� �!����  ���� ����D��

+(�S      �� !��� ��,
�c, R`�� �O�U�(� �� 
 ���  ���

+, ���C. �����        +
�� ��cD��� ���m O�� ����S .�����

N>0�
 O0 ��z f���       ���S O�0 ���� ���� !��)� ���

+,     ���
� O�� .���� R�0�� !n�;0� �� +(e�� O� �����

  /�;���4, �!��;�� O2
i "� K���i�, b�
� �:�D�    ���

O(L�� :,�4� 0 �
�=,  ���  �    ������ ���S ����c, !��

+, O0 N>0�
 �>����     "� .��>>0 *��(>0 �� +���
���  ��

5-3  �
���e �� �!���� �� ����i�, ����S b����75-60 

 �������2��
� �� ���Q��3  
 ������2���, �� ���Q��  

20      ��v, 
 *��=m ���`0 �� �����Y K��Q O� �Q��

 .��� !��3(��15  *�2�� b�
� �� ��� �w�� �Q��   ���

/���S 
 S  
�e  ��+, ��>0��7 �� ) ����11.(  

   ���� *�2�� +>�t�
�7 ��X *�42, �� �!������2�

�B2X �� O0 +2�,  �� N3� "�  ���;� �� �j�,    ���

   +�, ��L�� ��Z.� 
 *�2�      !��)� �R��0�� ���� .����

��>��   ���������� d�g, �� �(L�� ���a   .���� ��

  +�(�S !���>. O� !������2�    ���>>0 ����g� 
 !����;0�   

:���;��(7     "�  �����;� .����� +D�2��� !��������;0�

 ��
��     O�i��  ���� ���� ��� <`���, �,�,  ��  "�  �

 +�,  ��>0�(�, ��42
. *V(��     "� :�Q�e O�0 �>����

  .�>(�;� !������2� +�����>0�(�, "�(��
� �� K����v�

 ��� ����� �*�{,  ���2      J�(��� "� +���� �>�� O�0

  TG�� N��0 �� ���� +�����>0�(�, ������;0�  ���;0�

���        ���� O(��>�� .���� ����
� !�������2�   �����

 ����
��    :,���� !��������2� y��c� ���� <`����,  ����

    ���
�� �"
��`�L ��(�;�� ��
���DS �!�;>�0��7    ���

 ��
�� 
 �
�� ���  +�`2a  ��-     ���)L :�{, +�a
�.

O(4� 
 j�� !��   +, +`2a ) ����12.(  

  �����	
���  ��
�� +��
��L O� Oi�� ��  ���
�����

  N�
n��7 �!S "� +����� d�����. 
 *���L"� �E��� ��

  !����, 
 !������2� ���S !���, +���� H�� �� �s�e

 "�A��0 /���S ��D�gL3  �� �� �� b�U�� !���
�� ��� ��

    �� �� ���,S ���� O�� K�.Vm� !��(� �!�4,� K��Q

�L�� ��0 O� !���
�� !�,�� 
 y�3)�.  

  

��� 	
  

c=��| 
� �� �s�e  88 ) �C�44  
 /D�� �C�44   ��C�

����
��
�=, �� (    >��+ 73-15   , ��� *��� ��w���� 

>�+ 92/37 g, H��=�� 
��� 46/13  *�� ��� b�U��  


 ������ �����, �����L�+ 30  
 ����,58 ) !"27  
 ����,  

17  �
���� �� !"������  
3  
 ����,41  �
���� �� !"

���,��� .����� (   3�)��y  �a��(L�+  � ����L�� ���
  "�

D����/�  "�N����,"S ����  3T )Triiodothyronine�( 

TSH )Thyroid stimulating hormone 
 (4T 

)Thyroxin (���C(�� .�� g,��� 3)��y ��	
� ����� 

�������
 � ���� N�
n7� O0 ��� K��Q ����  ���L�

����  N��,"S (�S+ ��	
���  �;0��7�"�� )Anti Tpo   ���

Anti-thyroid peroxidase( �`{,�  � ��� ���\�   ����7

� O� V(`, ~���,�	
����� �������
  ����� O(��>�  


���L�N��,"S O0   TSH  
Anti Tpo `m�g+ �>(��� �

 �
������ 4)� ���: .����� ��!���
  ��O2e�,    ��S

������
  /��0 ����z� 
 ����0  ��	
�����  ������� 
,���!�� 

� !����,����7
�����
��� !S ��  , 
 j����� ���������!�� 
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! ��� �����	
 �
��� � 

!�,���  ���  � ����(
����
���  ��� 
   ��
����
���  ��

!S �7 ����� .��� 

O��
�       "� +
��j�� 
 +�
�S �����, �!��0��0  ���

 �"������� .������� H]���e |����c=�  �����D�gL  ������  

 "�A�������0 /��������S3  �������0 "� ���C(������� �������  

3Human cysteinyl aspartate specific proteinases  

�"���� ��2��a O0 �� b�U��   "�A���0 ��D�gL !���,  ���

  !��� K�g��, b�
� 
 !��  �
�V7 �!�;�� b�� �� ��

 .����D�gL����  "�A����0 ���C(���� ����  �����j� �
� "�

  ) �����j� ��w(���� ���
0 O��� 
 ��
������Stat fax (

�"���� ���  .��  

�"������ ���Ei  ����0 "� �!��������2�  �����GSH 

)ELISA Kit for human glutathione 
 (  ��w(���

j����    ��� N���,"S b�U�� ��2��a ��0 ��� .�� ���C(��

   !��� K��g��, b�
� 
 !��  �
�V7 �!�� b��  
�

.���� �� !�;��  

�"�������  ��S O� �
� ���U>�+ 
  ���  ���C(��� "� 

0�� J��7 !�,"S 
 ��w(�� j��S������ 1500 -BT   b��U��

���� .�� ���  ���  ���C(��� "�  b���  ����L� SPSS  O3�;�   20 

)version 20, SPSS Inc., Chicago, IL (  !��,"S 


Mann-Whitney    
������������0�
 ��������������,  

�L�� ���a.  

  

���
	 	
  

 O� V(`, �
�� �� ��S ��w���,��	
�����   ����
�����

µg/dl 16/90 /D���� �
���� �� 
� µg/dl 05/107  O���

O;��c, .�,S ���   ,�w����  ��S
� ��� �
�� <��� 

 !�,"SMann-Whitney  !���, O0 ��� !�)���S   ����

 ���L�� O� V(`,�	
� �����  ��������
    K
��C� /D��� 


+>g,       ���� ��(
0 !����
�� �� �!����, ���� 
 ���� ���

)041/0  =P(  *
�i)1.(  

  ��w����, ���>�
� �����2��!�     O�� V(�`, �
��� ��

��	
������� ���������
� ng/ml 13/12  
 �
���� ��

�����D/ �ng/ml 66/9    .����,S ������ O����!����,"S   

Mann-Whitney  !�)�  !����, O0 ��� �����2��!�   ����

 ��
�� 
 /D�� ���L���,S K
�C�   �>g,+ ���    f������

  O�0 ��� ��, ��!��  �����2��!�    /D��� ����L� ��  "� ��(
0

����
 ��� !�)502/0  =P(  *
�i)2(.  

  
 ����1��	
�� . �  �� ���� � ��
� ���� �� ��� ��� �� ��!�"����	# $!$%�&
� 

�
�  

���
� 

����� - ������ ��	��  ����	��± �	��� ������ 

) ���
µg/dl( 206 -56 0/94 08/35 ± 05/107 

) ��/�µg/dl( 190 -18 5/89 28/36 ± 16/90 

  
 ����2��	
�� .  ��()
�� �Glutathione )GSH ( �� ���� � ��
� ���� �� ,�!�"����	# $!$%�&
� 

GSH  
���
� 

����� - ������ ��	��  ����	��± �	��� ������ 

) 01��ng/ml( 13/37–68/4 84/6 71/7 ± 66/9 

) ��� 2ng/ml( 43/38–08/4 02/8 37/9 ± 13/12 

GHS: Glutathione 
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 ����3. ��	
��  .
/�
0 �	 )� #��
12 �3  ���� �� ,����� � ��
�  ��!�"����	# &
��$!$%  

Casepase3 

���
� 

����� - ������ ��	��  ����	��± �	��� ������ 

) ���
u/l( 08/13–34/1 82/1 94/2 ± 90/2 

) ��/�u/l( 32/12–23/1 10/2 33/3 ± 81/3 

  

 *
���i3 O��;��c, "� :��Q�e �����(� �   ,���w���� 

 "�A��0 /���S ��D�gL3    V(�`, 
 /D��� �
�� 
� ��� ��

  ��
�� O���	
����� +, !�)� ���
����    !����, .����

 "�A��0 /���S ��D�gL3   �/D��� ����L� �� u/l 9/2  �� 


 !���
��u/l 81/3  .���,�w���� D�gL��   ���� ���S�/  ��

      !���,"S ���,� f����� !�����
�� "� ���(
0 /D���� �����L�  

Mann-Whitney   �>g,  ���,S K
�C�+   !��)� ��  ���

) ����089/0  =P(.  

  

 ��  

 +�>g, N��0 �N�
n7 ��� ��   TG�� ��  ��� ,��� +

 O� V(`, �
�� �� ��S��	
����� �������
   O�� �`;�

) �� ���� /D�� ���L�041/0  =P .(Onat   !����4
� 


    �� ���S /�;�D���(, ��[\�� +���� �� �O�0�� ��)0 ��

   O�0 �����0 ��EF�  ��	
��� KjV(�� O� V(`, !���
��

    ���0�7 O�� V(`, !���
�� �� b�� ��S TG� ��w���,

 +�, /D�� ���L� �� ��S ��w���, "� �()�� ��	
���   �����

 :���a ��m O� ���	
����A��� ���L� �� b�� ��S TG� 
 

�+, /D�� ���L� "� �(
0 +Ei�    ���� O�� ���>�
� .����

 
 ��(��L TG� O0 ������ OU�(�3T  ���;� ~�`��� ��

�� �`{, 
  �a ����� /� )13.(  

/0 :�D� O� ��S �cL ���� +���� ��   ���	
���  ���0 

 <���Banday  /�0 O0 �� ���� !�)� !���4
� 
    ���0

+, ��	
���  �[� �Z.� b�
� �� ����� �cL ��c�ce �� .���]�

!S "� +4� O0 ��� :�D� ���>z  ���� ��S /0 ��    ���0

+, ��	
��� !S .����      !��,��� O�0 �>(���� "����� ���    ���

+, ��[\� �	�7���
� ��  ��	
���     N����L� -�.�� 
 ���]��

+, ��(��7
�(��� ��D��   �� .�����60 -20     ����L� ��Q��

/0 ��z� O0  +
�S ��>(;� ��	
���  ��0  ���� ����), ���

���      
 ���S y�c� 
� ��� O�0 �>(��� !��� O��� ��� 


/0  �>(;� �[?, /� �� ��	
���  ��0)11(.   

      ��� ���
����� �����	
��� ��[\�� �|��c=� ��� ��

 O0 �� ����), 
 �L�� ���a +���� ���, ��S !���,

      K
��C� ����� �
��� 
 ���
�� ����L� �� ��S ��w���,

+>g,   ����L� "� �(
0 !���
�� �� ��S !���, 
 ����  ���

) ��� /D��041/0  =P(      ����(� ��{0� ��� O�U�(� ��� 


+����        ����� ���� b��U�� ���	
���  
� ��� O�0 +���

.���� +�����3
�    O��� V(��`, �����L� �� ����� ���4
,

�����A�	
����  D� O��:  
 "�� 
 ���� TG� N��0

D���(,�/;� ��"�  N��0 ��S O� !���� ��O0 
�   *��
(e�

���� ��i
: 1�� �� (���A�	
����   ��S o]i N��0

 ��
� ~�3, "�,���)+, � f���  D� O�� ��: � ���  O�0  ��

����< L���9�D��� B>��/ , �� ��S TG� ��!��   o]�i

�
� !S��  .���2D� O� (�:     
 ����� TG�� N���0

 N��0 ��S o]i �"��+, ����  !S *��`�� O� 
� , ��!�� 

,�� TG�+ � !S�� , /0+ .���  

O��;��c, �|���c=� ����� ��    "�A����0 ����D�gL3  ��

 O� V(`, !���
����	
�����     ����� ����L� 
 ���
�����

    ����  ���
�� ��� ����
���� ����	
��� .�� b�U��

*�2� x�)��� �� O0 ����7 ��Ze �!�� +>
��  ��   ��
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  �������C>D 
 �����	
��� ����s   �����T  
 ������

+(�S��� !9  
 ��	
���  ��    +D��4�D�L ��(���� R���3�

 "� N����� �����c�ce �� .������ ������
�30  ����Q��

 ��
��    ���
�� �� ��
�� ���  ��     +�>
�� ����  ���

+, :�4)� ��	
���  O0 �>����	
� �����   
 ���
�����

��	
�����   ���>��
� "�����    W����    O(��>�� 
 �����

���  ��
�� ��� ����� ����   h���7 �!S �� O0 �>(;� ��

�2� +g�`m ��X  +�(�S O�� *���,�� 
 +D   �j��4�D�L !9

+, ���� ��	
��� .���  

 "� :c� O�Bretz   �!����4
� 
Hashimoto   ��2.

  �(�L� ��� "� ���  ��
�� ��� �� !�,��� ��`
0 +2Q�

*�2�     bV�.� "��(7�7S |���m "� ��	
��� +D�4�D�L  ��

 ����� �����0)14( .Mishunina  ����� O��� !�����4
� 


0 +��� O0 ������ OU�(�    "��(7�7S ���
� �� "�A���0 O

+, ��U�� OU�(� �� ��>0       �>�D�>w��� ���)�S ����c�

+, :
. /���S �� :{, �c�ce �� �"�A��0 .���   ��>0

+, /Z� �� +4�(�9 ���, 
 *�2� ������ O� O0  ��>0  


+, "�(7�7S *�m �� ��9�D�L��, K����v� -.��  .���

��>4� �L��  ��    �����  ���� ���C(��� ���, +��>� �

��>�� !�)� �"�(7�7S    !�� OgGa OgGaDNA  *��gL �

 "�A��0 !��3   ��t�
��7 !���� 
    ���BCL �BAX  


53P +, ) ����15.(  
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Investigating the Serum Levels of Glutathione and Iron and the Activity of 

Caspase 3 in Patients with Hashimoto’s Thyroiditis  
 

Hoda Rashidian1, Kahin Shahanipour PhD2 

 
Abstract 
Background: Considering the prevalence of thyroid dysfunction and diseases such as Hashimoto's 
thyroiditis and Graves' disease in the Dezful city, Iran, this study aimed to evaluate the effect of 
Hashimoto's thyroiditis on serum levels of glutathione and iron and the activity of caspase-3.  

Methods: In this case-control study, 44 patients with Hashimoto's thyroiditis and 44 healthy controls 
were studied. The serum levels of glutathione and iron and the activity of caspase-3 were measured. 
The results were analyzed using Mann-Whitney test via SPSS software. 

Findings: The amount of serum Fe was significantly lower in patients (P = 0.041). The glutathione level 
in healthy people was lower; but tests showed no significant difference (P = 0.502). The caspase-3 
enzyme activity in healthy subjects was lower; but Mann-Whitney test showed no significant difference 
(P = 0.089). 

Conclusion: In patients with Hashimoto's thyroiditis in hypothyroidism phase, the serum iron level 
was significantly lower than the control group. In addition, the mean serum glutathione level wsa not 
significantly different between the groups. 
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 �� ��� ������ � �!�� ) �#$���%&' (�)�'* +RA  ��Rheumatoid arthritis��,)  �� �-). & (  0%�
 .( � �2

) (# ���3�)4 �3�5! 6)7%G-CSF  ��Granulocyte-colony stimulating factor�&)8)�9�� & (-α )IFN-α  ��Interferon-alpha '�, ;. (


<)�=4 �% 
<�>� � &'�< ���9
 ;. ��,)  ;. ��?% ��'��#. '< +�  '< 0%��
 @�� +�#5! AB3 �@#9C�2 & <�DRA  @�� �� E�2 .( � 
�D ;�-�9D

�2 )F� � '). �;G��H% <�. ����� � �!�� ). 0%��
 @�� ��%�.  

��� :�� '�I9% @�� +�).  ��28 ) K�% ) Mus musculus(  (;�>2 (L2 �)3);. ;!  �8<�M� '�, 
&)4 '�NO '<7  .�D 
<�>� � ��3�D �#=B� ����

 ��2�D ���9
 ;. )HB% Q* �. ;3��&' +�5R )�� S�'T� �. ;3��&' U'�V ;. '��#�IFN-α )kg/µg 10 @#9C�2 & (G-CSF )kg/µg 200 �� 
�)�2 ;. (

 �&�.IFN-α )kg/µg 10 U�% ;. (28 K�% @�L! �� X� .�D Y�Z3� �&'  & �D ;�8)4 ��' ����� � �� <'��3�� � �8�)4��<�' ��2� ').  [ �� �2

Y)3  '�T8�Image J 
���3� +�).  �� 
<�>� � �. ��' '��8 ����� � ���\O �@#9C�2 .(8)4 '�)] 
<�>� � <'�% ��' '��8 ����� � �!�)� +)#4MDCT 

)Multiple detector computed tomography�D +)#4 
���3� (. 

����� :�� �;G��H% @�� '< G-CSF ;#^�3 '< �G_�% '�, ;. �' ����� � �!�)�  & )  +`'T. )�3�!&)�  �)\�< E), �� .<�< A2�! '��8 ����� � '<

IFN-α  '< ����� � �!�)� A��T8� aR�% ���N9� ;.;#^�3 +  @�� .�D 'b��.�)� ����� � �Z^ A��T8� @#9C�2 & `'T. )�3�!&)�0%�
  �. 
�)�2  

G-CSF . ;'b��.�)� ����� � �Z^ A��T8� aR�% @#9C�2 & <�< A��T8� �' ����� � �!�)� U�D �D. 

����� :����  T��Z�IFN-α �%  )F� '< ����� � �!�� A2�! '< �3���G-CSF� �D�. )Fc% �3�%'< & �.�N��� [��)D '<.  

:����� ������ ����� � �!�� �Interferon-alpha �Granulocyte-colony stimulating factor ��8�)4��<�' �  

Multiple detector computed tomography  
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�� B��:��� ) ���39-8.(  I�����,  ��M .� W�6 ����� ��

�� B��:��� B���03 .���  

;�Q�Q<� � +<� ��  B+� A�C6��� ./��' 
  ��2�   ���

 #������� �	�
 
 � B+� B��� ��\6 .	 $��  ������

 �� ;+� �6h�MG-CSF �� i�,  @ P��W�&�   .�V�� ����

�� ' �
�)���  ������� �6+%� 5	��� P��	 �� .	 +���

 .$�� B����  ' �
�)���� .�	 ���� ��V  
+����#   ���

 $���� B������ $���(	�)��� $�����%& �����<� )10(.   

G-CSF $�(	�)��� ��+%�     P��W�&� Z��� �� �� ���

��  kJ� P��W&� ?V��   +��Deoxypyridinoline 

$�� ��06� �� ����� )11( .Z�� ��  6�� 
��� �0 ��6l

 
���G-CSF  $��(	�)��� ��+%� P��W&�    ' ���   ���

$�� B+� B+��\� ������� �	�
 )10(.  

W6������(	�)��� P��W��&� 
�����  ������G-CSF# 

50�6�7�      .$��� B+�� ���/�\�
 
�+�%�� 
��G-CSF 

8�-� P��W&� i,��  .�   ������� We� 
��  8��N6��># 

   ��3 P��W�&�B  P���
 
���   '���  ������6��B+6'���� 
 

�� $�(	�)���  ���)12( #I�� �� B (, .G-CSF  .�

   �> $����%&   $��(	�)��� �����'� ?V�� 5�Q�0� ��M 
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��� ����	 
��
�� G-CSF � IFN-α �� ���� ������� ���� ���	 �
 �'��	(�� � 

�� In vitro �� ��3 �)13(. Z�� ��#  ���, I��  .�� �C/�

�(��)��� ��+%� �� P��	$   I��/O��   ������� �� ��

 '� ��V�� ���@ kJ� P��	I��	��	 ��     I��0-	�)���

$�(��)��� ���� B+� +����  ��� ��  .����  B��� I���   ���

���� ����\6  .��	 +����G-CSF   $�����%& P����	 i��,��

$�(��)���  �� �� ��<�In vivo �� ��� )14(.  

�E�� c�M '� #� �&��/��  ��   +�[ �����, ���/, .�

�� .�4�/� �������  +6��)15(.   �� #�����, I���   �����

8�-� ���7�  ��.+6��� PQ6    � ��&��/�� ��3l�  I�� ��


�@ ���3 � �&��/�� '� ���   �:�>    ��E�� ��21�� .+/�0� ��

 � ���&��/��#  � ' ���� P��W���&�8����7�� 
����� MHC   

)Major histocompatibility complex ( kJ��� ����

8�-���  .$���� ����IFN-α  �� �/������ c���9� $���V

5�(
�)6   ��� 8�-�� ����� .-�V '� ��3�6�3 
���� 

)Hairy cell leukemia( I�W��� �����-�� ������� # 

)Chronic myelogenous leukemia(5�4+� A�6(� # 

)Malignant melanoma( A�	������� #
'�
�����	 

)Kaposis sarcoma ($6�:,      $����=� 
���B   C 

 ����  B��:����   $��� .��&�3 ����@ )16(  �� I��/O�� .


��-	 8�-� A�/����	 )Renal cell carcinoma( .� #

�� B��:��� �%��  ��M  ���)17(. 

IFN-α  �����<� ��In vitro  P�����	 ?���V��

 ���� W6�����(	�)���  .���� �����E/�  .�	 8�-���  
����

   
W������ ����<� �� �6���06� $���(	�)��� 
��+��V�

   ��� B����� $�(	�)���IFN-α    #+�/�&�3 ����@  ��W���

  $���� P��	 $�(	�)��� .� W����)18(  #I��/O�� .

B+6��3 ��V  A+,  
IFN   ?�V�� #Z�� �� �� U�6

$�(	�)��� W���� P��W&� 8�-� �� ��    
��+�V� 
���

> � �� ��  ���)19(.  

 �������� ��In vivo  c����9�IFN-α  ?���V��

     $����=� �������� �� �������� 5	���� P��W&�B   C 

����  �����)21-20( ��������� �� I���/O�� #���2� I���� .

m�
�� m��������    ���/�\�
   B+���\� W�6 ����0��

 .	 $�� B+�IFN-α 8�-�    /$����6�� 
��+�V� 
��

8�-� .� W���� $�� .� �� 
��& �	��   �����+�6� 
��

�� $��+�    W����� P���	 ?V�� #d��M I�� '�   +/	

$�(	�)��� �� ��   	��
 P���	 #.C��6 ��     ��� �

 ���� 8�N6� .� �� ������� I�� �� �������)22( I�� �� .

�2� #.%��J� G-CSF    ������ ����� ������� 5	��� ��

 .	 +� ����� I�/O��   $&�3 ���@» 5�� ��>   �6���'

�9� cG-CSF   IFN-α ��  
��3�-V ?V�� +6���

p��� ������� 5	��� P��	 '�.«  

  

��� 	
  

  P� l�
 I��� ��# 28  ���  ) Z���Mus musculus (

 I�) r��� �6 s/V8  .��:�  B� +�<�     ��6'  
33 -30 

A�3 �����" '� (  .�6�4 
      +��\� �7��W
 A��-, B�E�\6��

+� .�&�3. B �3 ;��! .� P���'> ���� ;�6���"   
���

7 s:@ �� ���� �-
 
��   
���� �� �J�<� #c�:� ;�/��	

2 ± 21 .��V�� 
 ��6���� .��4�X #�����3 
  .��� ���/��� �

  �7������12:12   $����M�   $,�����5 ± 50  +���!��

�uv   w> .+6+� 
��+�E6
 �> '��6 ����   ;���! .� ��

�> ����4� �� ��'>  ���@ ��$&�3 .   ��� P����'> �"��� A���

���9�   �@(4� 8�!� $��,�   ���	 8��!� .� x���� ;

.+� A�C6� ���E\���'> ;�6���" ��  

 �� �@�:�! d��W� 28      ���' b��� .�� ������� ' �

+��� A���C6�: ���. ���� B ���3# G-CSF )µg/Kg 200 (

.+� d��W�  .�B �3 
��  A���   A �#   ��:�> � ��&��/�� 

)µg/Kg 10 (± G-CSF )µg/Kg 200+��� d����W� (. 

 .� B �3 �� ;�6���"#+���   ����") w> ��JQ� (  ���/�
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��� ����	 
��
�� G-CSF � IFN-α �� ���� ������� ���� ���	 �
� '��	(�� � 

+� d��W�.     P����'> 
����6�   �+���� �� ����" �� �' 

+� $N2 .    B�E���� �� ;��6���" #B� � I��� A���� '� +%�

   ��@(4� 8��!� $��,� ��   ����7���   I���4> '� +�%�

+6+� .�\	 d��W�  
�
 ��� �������  $���  .-!�&(�

K���
   y ���4'� +��%� 
'����# V 5	����� PC/��� $���


��� �� ������� Cº 20 - .+� 
��+�E6  ��� �������


�
 .+���3 B��:��� ��&�� ;�%��J� $�V #zX  

������� �	 
���
�����  

 5	����� A���6 $��&�� cu��" '� s��
 �����& ��������� ��

������� c��M�# B'�+6� +� 
��3 .   5	���� PC/�� 
���

������� �	� ���& �N6�V �&��3����� # � �� '� B��:���

  .%��� B�E����  
X )Siemens® MULTIX TOP(   

 h�� b�[  �� �&��3���� 5-�&Kodak® +�> $�� .�. 

 A����/����>Step-wedge  ������Step 15  P��W��&� ����

  $����[mm 25/0  ���� ��Step  $���%@�� ��� �� #

 �/N� ���/, .� kJ� ���� �� �&��3����� ���6 �� $��2

+� .�&�3 �^6 �� 5� ��M .�   '���# ������� ��  �� ��

.$&�3 ���@ .%�� {�%� ��   B��:���� �� ����6 ���9�

A�6 '�  ��W&�Image J#    ��� 
���� �07�
 ����� ;+�

 $�0@$N06 .� B'�+6�  �> wu�V ;+� 
��3�  A���/��

+� .N��<� .WV ;����e� '� 
��3�-V 
����  ����6 �

�07�
 '� .<:! 
 � �� a��� #�!�9�4� ��v 
�� 
 

   ����@ (�������� � +��) ���4 P���6    .��   +�� B���

���/, mm 0 B'�+6� A��� .+� .�&�3 �^6 �� 
��3   
���

���9� �� �� B+� .�4�� 
+%�#   ��-�� m���� ��   ����

    '� B��:���� ��� .+�� B�N���	 A��/����> 8��%�Image J #

 .�QJ/� �� ���/, .� ���& ������� �	 
    ��^6 �����

    ���� 
����� �&��3������� 5	����� �������   w�����6�

�+6� �������B'    +� 
��3+"�  �� �-�� �> ����  A���/��

+� ����. Z��W3    ��� ���\6 ��N@ 
��    .�	 +���Step 

  �������� .� .�N� �3+/	��
   wuV �^6 '� A��/����>

$�� )23(   .���\� ;�Q�Q<� �� 5	��� PC/� 
���  

$�� .�&�3 ���@ B��:��� ���� )24.(    

������� �	��� ����  

 '� B��:����� ���� ��� �����& ��������� �����EXMDCT 

)MaxViewer Neusoft, NeuViz 16, Shenyang, 

China( B'�+6�  
��3 +��   ������� ��!��& �� I7��� . 

mm 4/0 ����      '� B��:���� ���   $�&�3 ����@ �����

A�6 B�E��� ��W&�# +� ��-<�   .�WC�.  d��@�    ����� ���

�� .0��Q� �� Z � I�� DEXA   $��� B+� B��� ��\6

)25(.  #I�/O�� Z � I�� '� B��:���
���  .N���<� 
 

BMD )Bone mineral density (   ��X�	 ;��6���"

 .��u3 ��  �����Wang  �����7��    Z��W�3   B+��

$�� )26(.  

���� ������� ����
 

  A��C6� 
�������� '� �!�" ��&�� ;����e� ����� $�V 

#B+� .�"�6 
 �
�      
��
 ����& 8���0�� W��& z�X   �����

 ���@ B��:���d�Q<� I�� �� .$&�3#   I������& ����07�& '�

10 +!�� .6��6 $�N�� $�V     ���^/� .�� .+�� B��:��� ��

 I�&�3     ��^6 ����� �������� $�&�� ����	 A�6   5�0-	 

(zX 
�
 ���&)#  �����6 +��� 8�-<� '�10  +!��  .��)

.6�' � |��%� �� B���� ' � ���X �� .� ;+� 
  8�-<�

B+6��3  
 ���� ���& $&�� .+� B��:��� (5�0-	  s�
 �^6

   .+�� 5��0Q� �WC� $�0@ .� .� r�� ���� #�+� A�6 '�

�
� P��    ��2� a�&� $�V .�   +� �+V ���& 8��0�� W�&

   ;�:���� 8��-<� �� ' � �� ;+� 
��� #�����6 +���

 5�+�5 +!��  w> ����V �� ' � �� ;+� .� s=�  

     $�&�� #.�-"�� I��� '� +�%� .$�&�3 ���@ 
��V   ���  ���

.-"�� 
 w> �� 
��3    ����� ��7�� 
��%! ;�V��70 #

80 #90   96 +!��   .+6+�  
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��� ����	 
��
�� G-CSF � IFN-α �� ���� ������� ���� ���	 �
 �'��	(�� � 

   .�6��6 #I�&����
 ��� �E�\v> ��^/� .�    '� s�
 ���

  w�u�� I�&���
 
 �" �\� �4�� �� 8�6���� '� y �4

 
��� �� ������76� ��C° 56  ;+� .�48   ����@ $,��

�&�3 ?���@ $�V s=� .+/    ?���@ ��4�� #
���3   
���

   a����� I�&�����
 ���X�	 ������/����>   .+��� .������

Z���� ��� 
����3 ..-����  
  8+���) A���� �7�� B�E�����

1512Leitz Z����   +��� A��C6� ( $�����[ .��� ������   

µ 6-5 ?��@ '� +� .��� �/�&���
 
��.+6  .�6��6    ��� ���

}6� I�'�R� I�-�0	����� .+6+� 
W��>  

  $"��0� �� B+� A�C6� 
������� �2� ����� 
���

.e�� �
� �C/:�� $&�� �6������ 
��   ��� '� #���& W�&

 B �3~/
      .��   +�� w����6� �&���9� ��M .� .6��6

A�6 ��	  ��W&�Image J.e�� $"�0� #  .6��6 �� �� ��

    .�6��6 �� �C/:��� $�&�� ��	 $"�0� I�/O��   
 

    �� .+�� .N���<� ��^6 ����� s7,  �����
#   $"��0�

.e�� .e�� kJ� +!��   5�0Q� �	 $"�0� .� ��  
��

 .N��<� .6��6 �����3.+  

    A��6 '� B��:���� ��� 
����> ;�N��<�   ��W�&�SPSS 

)SPSS Inc., Chicago, IL (    a��'�� ����� '� s


B��� �%�NM  �� ���'> ����Kolmogorov–Smirnov 

A�C6�   .$&�3  

.0��Q� 
 I�E6���  �� ��   
����> ����'>t   kJ�� ��

 ��/%�  
���050/0 < P  � 
 ��	  +��    ��� ��������6  

A�6 ��W&� Excel .+���3 5��  

  

���
	 	
  

 ���G-CSF   IFN-α !�� �"� �#  �� �$  

Z�� �� .�&�3 A�C6� 
������� �2� �����  ��� ��\6 ��

 '� A�+��	 ����� .��	  ������,G-CSF )42/2 ± 14/38 

#(A�3 IFN-α )17/4 ± 00/39    ��� ��� ����/� .� (A�3

) 5� ��  �06/5 ± 78/38 (A�3#    B ��3 ��� .0��Q� ��

) +���18/6 ± 33/39 #(A�3    ��� ��V��� ���@ ;��2�

Z�� �+� �'  .+/���+6 ��  

������� �	��� ���� ��%�  

.�"�6 �� ���& ������� 5	��� PC/�    ���3 #�� 


 ����� ���� 8��6 �&   �[�, +%�  � D�W� ��6�	 ��

$&�3 ���@.  �2�G-CSF  �� ������� 5	��� P��	 ��

.�"�6  ��/%� ���3 
        ��� $��0@ �� ���� #���N6 ���

    +�� B+���\� �������� 5	��� P��	 #D�W� ��6�	 ��

)050/0 < P �7�) (1 A   B .(  

 I�� ��8�" .	 ��� ��\6 8��6 �& ~���6 #IFN-α   .��

.�"�6 �� ������� 5	��� ��V�� ���@ ��M  ��6�	 �� 


 �W��&� �� �����& D�W���) $���� B��� P�010/0 < P( 

 �7�)1 C .(  

  ���\6 W�6 ������� 5	��� �[�, ����� #I�/O��

 .	 ���G-CSF  ���� ������� 5	��� P��W&�IFN-α 

  ��� P���	 �� D�W� ��6�	 �� ��  ) +���050/0 < P (

 �7�)1 C.(  

������� �	 �	��� ����  

   B+�C/�� �&��3������ Z � �� W�6 ������� �	 5	���

 .+�G-CSF �/%� P��	 ?V�� ����/� .�   5	���� ���

.�76 ��� .��� B+\6 ������� �	    .�	 I��� .V�� ���@ 


 �����" �� ��������� ���	 5	����� IFN-α  ���� B������  

G-CSF�/%� ;��! .� # B �3 ���� .� $N06 
���  ��

$��� P��W&�  �7�)2.(  

!�&&� ' � �&&� �����&&�� '����������&&()$  '�&&$

 
��*�� ��� 
���+�   
,�-��%� �������  

   kJ��� #�h���7���� ��������� +��!�� ������� 
�����

.e�� B'�+6� �C/:�� 
��  '� kJ� I�� $N06 .+� 
��3
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��� ����	 
��
�� G-CSF � IFN-α �� ���� ������� ���� ���	 �
� '��	(�� � 

�C/:�� ������� �	#   #+�� .N��<� +!�� ;��! .�

B+/�� ��\6 .	 
       ����� .�	 $��� �<J�� +�!��

.e��      ��!�" ~����6 .$��� B+�� 8�e�� �h�7���� 
��

 �C/:���� P���� �� .��	 ��� ����\6�����& ���������# 

������� 5C" P��W&� ;� �C� �� �� IFN-α   $N�06

 B �3 .�+��� /%�� �� ���  �7�) +���3.(  

  

    

  
 �.�10)1�2 �� ��%� ������� �	��� ���� . 4��2 �� "��  � �� 5�6� ��2�	 ��   ���
 7�� ' )Frontal(  
,�-  Transverse)(   

:��� ���; 0� �$  <)=2�)�± ��)�� >��?2� :"� 0���� ) * ."2�050/0 < P (  ) **010/0 < P"$�� : �
 0� �D(2 (  

G-CFS: Granulocyte-colony stimulating factor; IFN-α: Interferon-alpha 

  

  
 �.�2.  
���
������������ �	 �	��� ���� ��%�  �D(2 0��F GHI �"��J�)�)�  

:��� ���; 0� �$  <)=2�)�± ��)�� >��?2� ����:"� 0 * ."2� )050/0 < P(  : �
 0� �D(2"$��  

G-CFS: Granulocyte-colony stimulating factor; IFN-α: Interferon-alpha 
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��� ����	 
��
�� G-CSF � IFN-α �� ���� ������� ���� ���	 �
 �'��	(�� � 

  
 �.�3. !�� ' � �� ������� '�������� ��()$    ��%� ������� 
��*�� ��� 
���+�   
,�- '�$  

:#�"2�  '�)
0L)� M��� :"� 4�L�� N�� ";�� �O�.���� '�$  

:���  ���; 0� �$Mean ± SD :"� 0P��� "2� Q) *P < 0.05 (4���	 : �
 0� �D(2  

G-CFS: Granulocyte-colony stimulating factor; IFN-α: Interferon-alpha 
 

  

���  
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Abstract 
Background: Bone loss is one of the major pathological symptoms of rheumatoid arthritis (RA) and 
some types of cancers. Granulocyte colony-stimulating factor (G-CSF) and interferon-alpha (IFN-α) 
are widely used in patients with cancer as a drug and o have been known to play a key role in 
rheumatoid arthritis. This study aimed to investigate the effects of these factors on osteoporosis.  

Methods: 28 mouse (Mus musculus, male, and eight weeks of age) were divided into 4 groups of 7. 
They were injected subcutaneously with distilled water as control, 10 µg/kg IFN-α and 200 µg/kg  
G-CSF with or without 10 µg/kg IFN-α per day, for 28 days. After killing mice, standardized 
radiographs were taken from femur bones and the Image J program was used for measurement of the 
femoral bone density. The total femoral bone volume was measured using multidetector computed 
tomography (MDCT). 

Findings: G-CSF reduced the density of the head and greater trochanter of femural bone in mice. The 
IFN-α  alone increased bone density in the greater trochanter and the volume of the trabecular bone. 
This factor, in combination with G-CSF, strongly enhanced bone density and increased the volume of 
the trabecular bone. 

Conclusion: Therefore, administration of IFN-α may inhibit G-CSF-induced bone loss in inflammatory 
and treatment conditions. 

Keywords: Osteoporosis, Interferon-α, Granulocyte colony-stimulating factor, Radiography, 
Multidetector computed tomography 
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