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B
	�	� ��%K 6�@HKF���E B�G� 
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' �	��$ �	L�� ���M F75 ���PCOS 
' �*C�����"�$� 8	
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' ��
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��� .N�BA$ )*� 
'@&� O*�L 6� ���� ��,( ��� �	 ���� ����� ��� ��)PBMCs ( �� �	*����PCOS ���� 	� �	�

��#K @�	��$ �
���� .'
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���� "P Q�	$ 6� �� ���M 
��D ��	R,*	�6S B ���T� ��	*6
� '
�� 	� .B '���
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 	�:���� �� �	� ���� ��)PBMCs ( 6�VW���%� ������ ���)�� ���� .B�M B' 
'PCOS � B&�	� '��� (��

����B 9"5 X�� � B �6	��"K ��7*	� �	*'��M"�..'
 �	��$ �
���� �	�)MDA-MB-468 BMCF-7 ( ���#E ��

���� "5 �,( Y"� �	�"����� 	� 8
B	T� 
' B�� �	� ���� &� &���� 
' @�� Z���� ��,( "#���M 
��D �B .F[��� 
'

 ��	�6\]B^_&� 6� Z$ �E	� ��`7� @��,( ����� ��`7� ��� 	� ����� a�(�'��B�� )*"*
�* "5 ��
�� ."[
' )��
�

����b#� �	�CD3+ CD8+ ���� ���#E �� � @�*��K� �	� �����B 9���M !	T�� ������*	���� ��#7� .���	* 	�:���`7� Q�	$

PBMCs@6� Z$\]&� �E	� ���� 	� ��,( �
���� )*+ �	�MDA-468 )WW_/WP= ( BMCF-7 )W_d/WP= ( 
�L ��

�#
� �� ���� .B�M 
' �
�'PCOS '�� ��,�� &�	� .B�M �� ���� .���� '�"
� 
' �?K�� F�	D 8B	b� �	�T CD3+CD8+ 

.B�M )�� ",� ."�	,� ���� B &�	� �	�)WV/WP>(@6� Z$ 	��^_&� �E	� ���� "[
' @��,( �	�T CD3+CD8+ 
'

��,�� ���%� ��	* N*�H�� 	� .b��#
� 8B	 &� 6� F[	> e*	�� )�� �
�' 	� ��,(MDA-468 BMCF-7 f�� 
' ��� 6� !�"( 	�

",� ."�	,� .�T��� ���M:��	��S ���� �*��� �� �	� ���� �� ���� ����	� ��PCOS N�	(��� ���	* B' )�� 8B	b� B

�� ���� B &�	� .B�MPCOS ���� ��`7� 8
"D g	�� 6� �� �*��K� �	� ��� "�� �'�KB F��'��
PB ��	?��� )*� 
' )�H�

"5	� �	*���� .

�" -F ��41�3:�-* ��"�G� +�"7H >< ����?* ��	�H �I �? � � H,�72 ���%� ��<CD3+ CD8+ �BrdU 
�2�9� �
���� :�J/��/LM� �NO� �
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�!� ���� ���	
��
�� ����� �� ��� � �
 ���� �� �� ��������  ��
!
� ��� ���"� �#$�� %����&#�

��"9� 

I �? � �-* ��"�G� +�"7Hi(PCOS) �� ��& U 23�

 A�H�LJR ���� & V�G�� I')* 3� WH,� �& ���# ��<

+�� ��< U�H�ii A ���,2 3iii ,4�( ' ��
�X�PPD"'.�U��

+�"7HD.,� ��Z,
3 +". �& �F �H� �,0�<�� AN�[

\�G� �13�"�� ]��)
� ����T4)_��<PPPPP>? �13�"���(�

��"�G� �-* ��< %� ��3��& ��,� ]<�F 3 \ �? F VG

�� �,'.!�J PCOS �� �&�` a�b� �U 2,?�� �& ��3�9� �&

 �
�` 3 ��c' � ���)����� �/�,� �#� ��% & D�"&Jd

a&�� ��� �& +�4,- � (�.,�b� �F ��H� /���< �N. U���>

e�@��9� ��Rd�& N�@� ��,��& #� "O��PCOS �� /"�� �,'.M

�-* ��"�G� +�"7H \ �? F�a��' N�[� U��� Af�"; 3

��3��& U 7H �	 ���,��& �� \ 2,&����H� ��Z, ' ��

��?& �&����� g��X� /"' #�����dhRS��)4 "O�� /"' 

�H�.RZ, ' AN�[� U�� ���,%� �������&+�b�� I�

�X2�i� ���,%��j/�M+N.� "O�� /"' �H�.j�� �  k�

�,��,< �l-; .�
� >�? H � 2�X
 ��"& �� �?7� ��< �� �

� X�� ��# ���3��
 �  k� m��	 #� � no� �:� �� H,(2 ��<

�� ���
 "<��&���,	 �& N�@� ���
� �� /"' /"<�%� ��

PCOS�]<��� H,�72 ��"X� ��<T CD8
+A,-H 3��<

NK D� /"<�%� �,'.p&�"7H ��-� �,	 ���"�G� +

�-* �l� �� g �[ �&���2� � X�3 I� ��,7. �& I �? �

�
�4�� ��,' .�7 �# U�� �� /"' +�b�� 8�X2�i� �[�&

/��� ��%� U �,2��7�� ���H qiH �� "���Q)IL-18(�& �

r���2� U���,���H I� ��,7. �& ���N�@� �� ��#PCOS 

]��)
�D�"&�� /"7<� #3�(� �,���
 " 2,� ��92� s.�& ��

 �,�,�)TNF-α(���,'.Q>< U 7`�8�&���2� ���
� U�� ��

7��� �,[ 8tN�[� 3 U�)�D�� "���� ���% & Z, '

��%� A,-H ��(-�. �� �  k� �4 �7��� >�? H ������ ��<

�H� �"&.L�� ��
�� ]��)
� �&���2� ��<�,���
 #� ��� ?&

� H,_��� WH,� N�@� ���
� �� " 2,� �< ���< 3 "�,' �,	

] * �� �"' ��u ��PCOS ���< �2N�[� ���,� v-;� �� �& /

�� �9-� �
�` #3�& /��� U���&�7& E�,' #� 5O�� ��<

 �� �X�,� �&�` 3 �#3 �
��� ����� ���
� �3�& �X2�i�

 �& ���N�@� ��,�PCOS �� ) � "'�& > �X� 5&�
 "��,�.�M h�d

i -Polycystic ovary syndrome 
ii - Stein 
iii - Leventhal 

 w���� WH,� /"' +�b�� �X2�i�x�)23�*iv �� /��� ��%�

TNF-α�& ���N�@� �� ���HPCOS 
�` ��`� �
��� 3 �

�H� ��% & �
�` 3 �#3 �
��� ����� >2�H ���
� #� ��#3 .

�& N�&� U & y�@��� #3��� �& ��PCOS #� �[�& #3�& 3

��	�H �<����3"�� ��	�H �-�� #��/"' 8�@n� 3 �H��&

�H�.�R#,7< ��7 �# U�� �� /���?4 8�9 9:� �,�3 �&

�7X� y�@��� 8�@n� ��� �� 8�X2�i� ���& N�&� U & ��

PCOS 3 ���� ����� ���?* ��	�H #3�& A����� ]��)
� 3

/��� �,7��� �H� �& �i&�� U�� " �o� �& �7@� ��"�� ��<

�H� /"��.�j��p ���� �� a��' ��	�H U �3� ���?* ��	�H

 3 �H�!R�� ["& Z�,�� #� "O�� �� 5��' �� �< �,'.�Q #�

�-O� �-�� i[ ��<�,�F�
 U��� 3 #�;� ���& /"' 8�@n� �

���?* ��	�H �
�% *��,��,< ��l-; 8��  k� ��<

"7�?< �
�` 3 �#3 ]��)
� ����"�G�.!! h�L��
�` +�07< ��

�b �� �� 3 g �[ �&���2� W���' �,�� fz��[ �� & ���

U���,���H > l7� #� U �,_��� 3 �&���2� ��< �<��-�� #�IL-1 �

IL-6 �TNF-α� U �_2 3A,-H ��&�` �
�& �3 �&���2� ��<

�� ���	�H 5(' s.�& "��,� ��	�H �
�% * 3 �� 4

���4.!J 

N�&� U & y�@��� �,�3 �H��& {"< �& �X2�i� U��|�&

PCOS ��<�4"�� #� ����?* ��	�H #3�& A����� 3

�(�1,2,�,����,��& �� �,�,�"� �7��� qiH �H��& �7X�

 �& N�@� PCOS���,� ��A,-H U�t �& ���,�,� ��<

�,l7� U�� �& �� �"' +�b�� ���?*�A,-H }H�* I� ��<

��?< �& N�@� ��,��& �i :� �,[ ��PCOS ���,b�< ��

/�� 3� �& �A,-H ��,�,� ��<)MDA-468 3MCF-7 (

�
�4 ���
 �X2�i� ��,� ���?* ��	�H .�H��& ���&

A,-H ��(-�. N�@� ���
� �7��� ��< �& PCOS ��5&�9�

A,-H S3� #� ��<�0%���#� W���' �� ��,�,� ��<

>< ��%�v"' /����H�.

S3� 3 ��,� �<

/�� ��,�,� �2,-H ��< 

/�� �& ���?* ���?�� ���,7 H���,��� �2,-H ��<

+�� f�<MCF-7 3MDA-MB-468 )��� D2,-H I��& #�

"' /���?4 8�,O �& ������ I ��1 ���[u �IHN
 �� /

"' f��"��[ .U�t � 6(� �,l7� �& "'� �& ��,��& �~,
 f�<

 
iv - Pawelczak 
v- Co-Culture 
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'�%�(��)*�,'��#,(-.	�� / ���	01234 ���� ���	 
��� 
�� ���������� 
���� �!!

A,-H D�����02 #� ��< �%� W :�DMEMi (Gibco) f����

 f�����d"O��iiFBS 3RD7* "O�� U - H /

"' /����H� U ?���,�*��H� .D2,-H /��MCF-7 W :� �� 

RPMI 1640iii (Gibco) f�����d"O��FBS 3R"O��

D7* "O�� U - H/"' /��� �%� U ?���,�*��H� .

A,-H �, H�&,(�� f��� �� �<Jp���� �����H 3 ���4

 f���� ��?���R"O��CO2�&,	� 3Qd+�b�� "O��"'.

���b�� �� f#�H /� [updh����H ���� +�b�� ���4"'.

��,�� f� 4 

� �� �,l7� �& �A,-H I� f�< ��?< #� �Di :� �,[ f�

77� �X���� ��,��&N�&� ���,� �@n ��
� �& /"|+�"7H �&

D-* ��"�G� �3�� �"; +,-. /"(%<3=* I �? � 3 )��

 /����H� >? 2,&���"'.��H��& �X2�i� �& �3�3 f�<�� X�

 V�G� ~,
 WH,� /"' > l7� D7 2�& f��7<�� U��[�

"' U  X� f1,2,7���3"�� .�9&�H �,�3 +". f3 W9HHU

!! ��MRX� ��,7. �& A�H �l� �� �X2�i� �& �3�3 f�<�� 

 5��,. #� D[�& ��X2�i� #� z3�[ f�<�� X� 3 "�"' ��
�4

�"& D7��� >�? H �& ��T4� no���'���& �D0?��� 5��'

��"�G� f��� & �I�1,2,�,��� 8tN�[� ��< �7 �# f�< �f�

"�"' U  X� ��	�H Z�,�� �& N�&� 3 ��0 H 3 5(2� {��� .

�
N[� A,O� ���.� #� �@�� ����� v?� �& ]<3=*

 �<�4� 3 U @-	3�� ��T* ��(�� ���
� U�� 5���"')�� �� "�

~N[�:ECRIES93/11/265.(�H��& �:� ���
� #��5��'

 /3�4 3�!R�& ���N�@� #� ����PCOS �l� #� >2�H ���
� 3

+3�"7H U�� �& N�&� .�d�- � �7���_< �"��3 �,[ �� 2 ��
�4

"' .A,-H <I� �� ��?< ���������4 1,������H S3� �&

A,(��
 #� /����H� �& ��l-;hI_��<�dpp )Gibco, U.K (#�

��,�� �/"' �7���_< 5��� �,[ "�"' V -G� 3 �#�H�"� .

��� �- H3 �& ���&,B� +t I�� �& S���' #� �* �& �) ��

A,-H 8� � "O�� �,-& ��_��� /�3":� �t�& �� �<LR

"O��X� �U  "'.

>< >�? H ��%� 

�! I<�` ��?& �� �"�&� ��%� �-��� #� 5@
 �.�H ��<

 � -*!M���[ >< >�? H �,�G� �� ��%�)SPL, Korea (

��"X��dR×R"' /��� �%� ��,�,� A,-H"�.��7 �	� #� �*

 ��"X� �& ��2,-H 5��� ~��� #��dj×!��?< I� A,-H �� ��

 
i- Dulbecco's Modified Eagle's medium 
ii -Fetal Bovine Serum 
iii -Roswell Park Memorial Institute 

����� �l�:� A3I<�` ��< 
 �<"�"' /��� ��� .A,-H ��<

I<�` #� I� �< �� ���� ����� ����� ��< �l� #� A3

 �� /"' �%� �2,-H /�� � O���[� �& m&�i� �%� W :�

"' /��� m @i� �I<�` �7 ��* �l�:�"�.&�A��7� �,l7�

>< �,�#� W���' I<�` �� �%� ���,�� �< ���& ���%�

�
�4 �l� �� ) � ��,�,� �2,-H /�� �3"&"' �.

U���,���H qiH ]b7HTNF-α
�l-;TNF-α�� 3 �%� ��"�&� �� �%� ��3� a��� ��

 ����# 5O�,
MQ3p!��)�t� S3� #� /����H� �& ��.�H

� � ��H��& 3 ��3"��HR&D )R&D SYSTEMS, 

USA ( * � H�?� �& 3(�H� �� +�4, "' U  X� �� 2 .

A,-H �� 6(� }H�* ��?< I� ��< ��

�H��& A,-H � 6(� ��) � ��?< I� ��< �i :� �,[ ��

 ����# 5O�,
 ��MQ3p!�.�H>< #� �* & ��%� �

�- H3 f�� H,�72 � 6(� �,�#� (BrdU)iv D?���,�3�&

U�"��,�)Roche Diagnostic, Germany(�"' +�b��

�� v ��� U�"& � � 5�X2��,�H� m@	���"X��dM×R#� A,-H

 �H��& ��,� I<�` �<�
�4 ���
 .A,-H � 6(� A�� �� ��<

�- H,&BrdU ���%� "' ���T4"�"' �( 
 #� �* 3����<

���� #� /����H� �& �� -* ��?& �� �43=�,� A��,-�,�,� ���&

��� �>�)�� �& #� �* ��,� rT� ����� �� 3 "�"' �) ��

��� ����?&,H ��3)
� U  X� �W :� �& �#"'.

-H �7 _���,7
,�,���A,��?< I� ��< ��

U  X� �,l7� �&� H,�72 "O�� ��<TI ?�,�,���H

)CD3+CD8+(A,-H ��,7. �& }H�* �� ������ ��< �& ��,4

���� #� ���,�,� W :� )�� �� �-O�� 8�(��:� ���&

���� �3�� 5��,� A��,-�,�,� V[�' "� ���&CD3 

�& 5��� ���?��PE v)anti CD3-PE conjugated 

monoclonal antibody (���� 3V[�' "� ���&CD8 

�& 5��� ���?��viFITC )BioscienceBD(�I 7(� #�

 /����H� ����,���H,-
"'��� 3��,�� �) �� �2,-H ��<

I<�` #� /"' �'���& ����# 5O�,
 �� �< MQ3p!��.�H

"' +�b�� � � 5�X2��,�H� m@	 .

iv- 5-bromo-2’-deoxyuridine 
v -Phycoerythrin 
vi -Fluorescein Isothiocyanate 
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�!J ���� ���	
��
�� ����� �� ��� � �
 ���� �� �� ��������  ��
!
� ��� ���"� �#$�� %����&#�

5 -:� ����� 

��,�� >H� 3 w���� 5 -:�+�� #� /����H� �& �<� ��)
�

GraphPad Prism +�b��"'.�?��9� �,l7� �& fU &

U 0�� � �<�/��� a�#,� �� ����,� �� �,�#� #� �,& A���� �<

������3 ) 2��� �
�	 I� )ANOVA way-One(3t59�?�

)tsample T tes -Independent (a�#,� �� ����,� �� 3

/��� � #� ��,@� A���� �<�� �������*�� A��X �v ��� �& ��<

A�(H3��h� 2�3)Wallis-Kruskal (U� ��h�7��3

)yWhiten-Mann (/����H�"'.8�%���#� +��� ����3"�

 ��7 �	�LR"O�� 3 "' ��
�4 �l� ��P value #� ����

dR/d7X��r,?:� ���"'.

��
�� �<

A,-H �� � 6(� U 0�� � ]��)
� ��?< I� ��<���:�

>< A��7� �%� �& �@?� ��%� 

�"�&� ����& N�@� /3�4 ���
�PCOS ��,& t�& �l� #�

 U���,���H qiHTNF-α�,�3 ���& ��[�' ��,7. �&

"7�
�4 ���
 " �o� ��,� ���
� U�� �"& �� U�)� r���2� .��) �

� H,�72 � 6(� >< U & �< /�� #� +�"� �< �& ��%� �2,-H ��<

 ��,�,�MDA-468 3MCF-7 >< 3�%� W���' U 7`

A,-H r� ; �� ��,�,� ��<)single culture ("�"' �?��9�

 �� �� w���� �����,�� ��H� /"' /��� ]���� .

g2� r

���,�� �h�?��9� fA,-H � 6(� U 0�� � ��?< I� ��< ��>< W���' �:� /�� �& ��%� A��7� �%� 3 ���?* ��,�,� �2,-H ��< .
�� � 6(� ��) � ��X2�i� ��,� /3�4 3� �< ��PBMCs�>< �	 ��%�MQ��.�H)g2� (3p!��.�H)r(/�� �& ��,�,� �2,-H ��<

&��7X� �,	 ����)dR/dP<(A��7� �%� �& �@?�)single culture (�,& ��% & .7X� 83������2,-H � 6(� ��) � �l� #� ����
I<�` U & >< �:� ��< �& ��%�MDA-468 3MCF-7 "%� /"<�%� .��N.*��%� D7X� {N�[� /"7<� ���)dR/dP<(�H�.

�?��9� �3� U & ���%� >< �	 �� H,�72 � 6(� ��) �

 �& N�@� 3 >2�H /3�4PCOS 

I<�` �� x"�� "'� �,�3 �& ��,� �& �%� ��< �A��7�

 �� rT� #� A��7� �%� ���& /"' /"��,[ f�,� rT� �"�&�

I<�` #� /"' /"��,[ f�,� >< �:� ��< ��%�)��,7. �&

���* qiH ("' �?� /��� �_H 3& ��< �3� U & /"�� �H�

N�@� 3 >2�H /3�4 "7�
�4 ���
 �?��9� ��,�)���,��!.(

��
�� ��H��& "' VG%� �,�#� U�� #� 5O�� ��< ��

� H,�72 � 6(� >< �	 �< ��%�MQ/�� �& ��.�H �2,-H ��<

���?* ��,�,��5��'MDA-468 )dd!/dP=(3MCF-7 

)d!�/dP=(�&��7X� �,	 N�@� 3 >2�H /3�4 3� U & ����

 83�����H� �& ���N�@� �� �� 6(� }H�* 8�"
 3PCOS 

�H� >2�H ���
� #� ��% & .
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���,��!h�?��9� fA,-H � 6(� U 0�� � I� ��< ��?< >< �:� �� /�� #� +�"� �< �& ��%� 3 >2�H /3�4 3� �� ���,�,� �2,-H ��<
 �& N�@�PCOS .>< �� � 6(� U 0�� � ��%�MQ��.�H)g2� (& N�@� /3�4 �� ��7X� �,	 � ���� �,& ��% & >2�H /3�4 �& �@?

)dR/dP<.(>< �� � 6(� U 0�� � ��%�p!��.�H)r(�& N�@� /3�4 �� ) �PCOS �� ]��)
� >2�H /3�4 �& �@?��'.w���� U��
>< ���& �,& �&�%� ��,�,� A,-H /�� 3� �< �& ��%�.��N.*��%� D7X� {N�[� /"7<� ���)dR/dP<(�H�.

)
� "�3� �H��&A,-H � 6(� ��) � �%�� I� ��<

��?< �� ��p!>< �.�H ��%� 

>< ��,� �� � 6(� ��) � �2,-H /�� 3� �< �& ��%�

 ��,�,�)�&MDA-468 3MCF-7(& ���7X� �,	 ����

)dR/dP<(���%�p!]��)
� ��.�H�'�� ./��� ��<

�?��9� #� 5O�� f>< �� �� H,�72 � 6(� ��) � ��%� �& �<

3� �< �, H�&,(�� ���# 3� U & ���,�,� �2,-H /��MQ3

p! �� �.�H ���,��J�H� /"' /��� ��%� .

g2�r

���,��Jh�?��9� fA,-H � 6(� U 0�� � ��?< I� ��< >< �� �� ��%� ��<MQ3p!/�� �& ��.�H 2,-H ��<��,�,� �.� 6(� ��) �
 �	p!>< �.�H & ��%� ��7X� �,	 ����)dR/dP<(�%� �& �@?�MQ>2�H /3�4 �� ��.�H)g2� (�'�� ]��)
� .N�@� /3�4 ��

 � 6(� U 0�� � �) �PBMCs��	p!>< �.�H ��� ��%� �� �%��)
� "�3� ��%���7X� qiH #� 8��  k� U�� ��� ����� ����
@� ����,[�& "��,)r.(��N.*��%� D7X� {N�[� /"7<� ���)dR/dP<(�H�.

��<����� �� & � X�3CD3 3CD8 qiH ��

� H,�72 �%� �:� ��< 

��<����� �� & U  X�CD3 3CD8 �H��& �,l7� �& �

� X�� Z,� #� ��7 �	� 3 �� H,�72 � X�� I��:� � X�3

"' +�b�� /"7<� }H�* �2,-H .�& �&� �H� ���& {"< U���

� H,�72 �@?� ��"X� �� �  k� ��<T CD3+CD8+)CTL (

�� � ��PBMCs /"' �%��/3�4 �� �N�@� 3 >2�H ��<

 #� �*MQ3p!�.�H��
�4 ���
 �?��9� 3 �H��& ��,�

)���,�� M.(� H,�72 ��"X� ��<T CD3+CD8+)���43�

+��4��� �� �@6� �<(�-��� �H �����%� #� 5@
 5��' 

�, H�&,(��MQ3 ��.�Hp!U  X� ��.�H"'�6�� �� 3

��,�� A,-H U�� ��"X� �< W :� )�� �� �� 4 ���
 #� �* �<

�
�� ]��)
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����,�Mh� H,�72 �@?� ��"X� ��<T CD3+CD8+ #� �*MQ�.�H)g2� (3p!�.�H)r(A,-H 8�3�b� �� �%� /�� ��<
/3�4 U & ����?* ��,�,� �7X� 83��� ����� �l� #� �N�@� 3 >2�H ��< �'�"� ����)dR/dP>.(><U�� "O�� �� �  k� U 7`

A,-H � 3 �H��& ��,� ����# /#�& 3� U & �</�� U & )  /����H� ��,� ��,�,� �2,-H ��<���"� ��%� �� ���,� 5&�
 83��� .

���,��Rh+��4��� � H,�72 "O�� �H��& �& y,&�� ����,���H,-
 ��< ��<T CD3+ CD8+ #� �* 3 �%� #� 5@
p!�.�H
>< /�� �& ��%� ���?* ��,�,� �2,-H ��< .��,�� �6�� �� �<)�X2�i� ��,� /3�4 3� �< �& m-X��(�A,-H "O�� ��<T CD3+ 

CD8+ #� �*p!�
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� �<�0%���#� W���' �� �%� �.�H�7X� ����� �l� #� �  k� U�� ����� ����,@ )dR/dP>(.

s:& 

�,�3 �H��& �& �i&�� �� ��� ?& 8�X2�i� �,7���

N�&� A�����f+3�"7H �& N�@� ��,��&�-* ��"�G� �& I �? �

�H� /"' +�b�� ���?* ��	�H .�& ��% & 8�X2�i� U��

�@7� I�1,2, �" *� 3 �� X�� ��<��[���* y�@��� U�� 3 "��

 �& N�&� U & ��@6� �i&�� �,�3PCOS 3 �� 4 5(' 3

��,� ��,� I�1,2,�,��� /�4"�� #� ���?* �� ["& �
�% *

�H� ��
�0� ���
 �X2�i� 3.�� ���X2�i� U��� 6(� }H�*

A,-H I� ��< ��?< �i :� �,[ ���� H,�72 /=�3 �& ��<T

CD3+ CD8+�-* ��"�G� +�"7H �& N�@� ��,��& I �? ��

A,-H �& ����,� �� �������* ��,7. �& ����?* ��,�,� ��<

}H�* ��) � ]b7H ���& A,-H ��,4 ���N�@� U�� �7��� ��<

�,� ��,�,� W :� )�� ���
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 �H��& �.��H��&

 �� 6(� }H�* ��� H,�72 � 6(� �?� #� /"�� �H� �& w����

PBMCs �& N�@� /3�4 �& m-X��PCOS��& �?��9� ��

 �� }H�* U�� 3 �,& ����,[�& ���% & 8�"
 #� �A��7� /3�4

p! ) � D<�0%���#� W���' �� �%� 3 �, H�&,(�� �.�H

�
�� ����� .��@2��
� "�3�A,-H U�� � 6(� �%��) �'T4 �& �<

�2�� �� ��
�� ]<�� ���# A,-H � 6(� U 0�� � �� ��<
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�'�� ���,� 5&�
 ]��)
��&	 ���, � 6(� ��) � 83��� ��

/3�4 U�� ��� &����# 5O�,
 UMQ3p!�.�H�qiH #�

 ������7X� ����"' ����,[�& .

& w���� �� H,�72 ��%��� �H��& #� /"�� �H� ��<T

CD8+�
�& �& /"' +�b�� �X2�i� �� ���?* ��,�,� ��<

� H,�72 U�� �� �H� /��� ��%� ����(�< 3 �,�:� WH,� �<

�& ��i :� �,[ �� 5� ��"X� �� �  k� �3"&�
�& ��<

�� 8����� ��,�,� A,-H U�� ��"X� 3 "77� ���,� �� �<

�� ]��)
� ��,�,� "&��.!M�� U�� U�� �� �� �H� �2��

�X2�i��A,-H ��"X� ��<T CD8+�������>< �	 ��%�

A,-H I� ��< ��?< A,-H �& �i :� �,[ �� ��,�,� ��<

 W���' �� ��,�,� W :� )�� �� �,�� 3 ���?*

���#� �� ]��)
� 3 ��"� ��%� �� ��G%� �  k� �<�0%

A,-H U�� �@?� ��"X� �<�/3�4 3� �< �� x"�� ��) � �& ��7�

 �& N�@� 3 >2�HPCOS "' /"<�%� .�� ��'T4 8�X2�i� ��

 U�� �& N�@� ���
� �7��� >�? H � X�3 �H��& �& �i&��

A,-H ��"X� �� �H� /"' S��)4 +�"7H ��<T CD8+��

 �,[ �& N�@� ��,��& �i :�PCOS �X @	 ���
� #� ����

��H�p��
�� ��� 3 ����,���H,-
 �,�#� #� 5O�� ��<

��,�� �H��& " �o� �� ��
�� U�� ��X2�i� U�� �� /"' T[� ��<

A,-H U�� ��"X� 3 ��(� 3 N�@� ��,��& �i :� �,[ �� �<

�7X� 83��� A��7� /3�4 �'�"� ���� .�H� +". ��@2� ��& �&�

 U(�� ��X2�i� U�� �� U % * 8�X2�i� #� 5O�� w���� �[�&

��,�� ��"X� ��,& �3":� �n� �& �H� �� �H��& ��,� ��<

"'�& ����,���H,-
 �,�#� .

�7 �# I� �,�3 �& ��,� �& ��� U�)� 3 g �[ �&���2�

 �& ���N�@�PCOS ���"�&� �� 6(� }H�* ��,& t�& �

PBMCs �� ��,��& U�� D<�0%���#� W���')in vitro (3

}H�* ]<�� �_H A,-H U�� ��,4 ���� 8�(��:� �& �< I �1

A,-H �� ��,�,� ��< ����H� ]<�� �0��%� "��,� �I��:�

� H,�72 "'�& N�@� ��,��& ��< .>< ��
�� U�� & w���� �& ,H �

�7 �# �� /"' +�b�� 8�X2�i� #� /"�� �H� ��,�3 �H��&

�,[ � �7��� �& ���N�@� �PCOS �H�.!R /3�4 3� U & 83���

 �& N�@� 3 >2�HPCOS A,-H � 6(� 8�"
 ��:2 #� ��<

�� ������ & "��,� ��7 �# �,�3 5 2� f�� g �[ �&���2�

 �& ���N�@�PCOS "'�&�A,-H U�� �"' �3� �& ���# #� �<

 }H�* �U�)� �&���2� � X�3 3 �"& I�1,2,�) 
 W���'

U�� ��,4 A,-H �,& ]<�� A���� �i :� 8�(��:� �& �<.

�0�� �,H #��3 �� 6(� }H�* �� 8��  k� �07<��< +".

� H,�72 �@?� ��"X� ��<T CD8+��-O� � X�� ��,7. �&

��%� ���,�,� "� }H�* �<� 5(' ��/"7<� ���"9


 �����,�PBMCs 5(' �� ���N�@� U�� "� }H�* I� �� 4

 "����� ��,�,��H� .

]<3=* U�� �����,� ���
� ��"X� ��,& �3":� 5 2� �&

 �& ���N�@� � X�� ��,& �,0�<�� 3 �X2�i�PCOS�U(��

& w���� �H� �����,[�& ��t�& ���T* > �X� #� /"�� �H�

 � X�� �� "��& ���N�@� U�� �3� �& �X2�i� 3 "7'�@�

/���?4 �� 4 +�b�� ��� .><U 7`�# �,�3 8�@n� ���&�7 � f

�& ���N�@� �� ���?* ��	�H �& N�&�PCOS��H� +#t

A,-H ���H ��(-�. }H�* ��X&� �0�� 3 �.�
� ��< ��<

 �"& 5[�� 3 D<�0%���#� W���' �� ��,�,�"�)in vivo (

"�� 4 ���
 ]b7H ��,� �i&�� U�� �� .

��)0H�_H�:�%<3=* ��3�X� ����� �& m 9:� U�� +�b��

/"(%<3=* �-.�3�� �"; +, �
��T* +�b�� >? 2,&��� 3 )�� .

U�"& �- H3��& >�"9� �2�9� U�� ��4"7?�,� �����"
 3 ��_H v����

�� ���?� ��,�< v�,� �� �,'�"��,& m 9:� � ?� �"' ����H

 �1,2,7���3"�� /�0����� +��:� A,B?� �,*)�). " <�
 >��[

/"(%<3=* ��3�� �"; +,-. )�� 3 �>? 2,&��� 3�,�[ �&

��,�� ��"<� �& �� ���,��& ����� ��X2�i� U�� �� �� �� �,[ �,[

"�"��H� ����.

References 
1. Stein IF, leventhal ML. Amenorrhea associated with 

bilateral polycystic ovaries. AM J Obstet Gynecol 1935; 
29: 181-9.  

2. Ehrmann DA. Polycystic ovary syndrome. N Engl J 
Med 2005; 352: 12.  

3. Frank S. Polycystic ovary syndrome. New Engl J Med 
1995; 333: 853-61.  

4. Azziz R, Woods K.S, Reyna R, Key TJ, Knochenhauer 
ES, Yildiz BO. The prevalence and features of the poly

cystic ovary syndrome in an unselected population. J 
Clin Endocrinol Metab 2004; 89: 2745-9.  

5. Howell A, Sims AH, Ong KR, Harvie MN, Evans 
DG, Clarke RB. Mechanisms of disease prediction and 
prevention of breast cancer cellular and molecular 
interactions. Nat Clin Pranct Oncol 2005; 2: 635-46.  

6. Ramezani Tehrani F, Simbar M, Tohidi M, Hosse
inpanah F, Azizi F. The prevalence of polycystic ovary 
syndrome in a community sample of Iranian population: 
Iranian PCOS prevalence study. Reproductive Biology 
and Endocrinology 2011; 9: 39.  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

30
 ]

 

                               7 / 9

http://ijem.sbmu.ac.ir/article-1-2055-fa.html


�!p ���� ���	
��
�� ����� �� ��� �� �� � �
 ���� ��������  ��
!
� ��� ���"� �#$�� %����&#�

7. Turi A, Prospero F, Mazzarini A, Costa M, Cignitti M, 
Garzetti GG, et al. Lymphocytes subset in hyperan
drogenic women with polycystic ovarian disease. Acta 
Euro Fertil 1988; 19: 155-7.  

8. Escobar-Morreale HF, Botella-Carretero JI, Villuendas 
G, Sancho J, San Millan JL. Serum interleukin-18 conc
entrations are increased in the polycystic ovarian Synd
rome: Relationship to insulin resistance and to obesity. J 
Clin Endocrinol Metab 2004; 89: 806–11.  

9. Lahita RG. Gender disparity in systemic lupus eryth
ematosus, thoughts after the 8th International Congress 
on Systemic Lupus Erythematosus, Shanghai, China. J 
Clin Rheumatol 2008; 14: 185–7.  

10. Deligeoroglou E, Vrachnis N, Athanasopoulos N, Iliod
romiti Z, Sifakis S, Iliodromiti S, et al. Mediators of 
chronic inflammation in polycystic ovarian syndrome. 
Gynecol Endocrinol 2012; 28: 974.  

11. Sun L, Hu W, Liu Q,  Hao Q, Sun B, Zhang Q, et al. 
Metabonomics reveals plasma metabolic changes and 
inflammatory marker in polycystic ovary syndrome 
patients. J Proteome Res 2012; 11: 2937.  

12. Xiong YL, Liang XY, Yang X, Li Y, Wei LN. Low-
grade chronic inflammation in the peripheral blood and 
ovaries of women with polycystic ovarian syndrome. 
Eur J Obstet Gynecol Reprod Biol 2011; 159: 148.  

13. Repaci A, Gambineri A, Pasquali R. The role of low-
grade inflammation in the polycystic ovary syndrome. 
Mol Cell Endocrinol 2011; 35: 30.  

14. Sathyapalan T, Atkin SL. Mediators of inflammation in 
polycystic ovary syndrome in relation to adiposity. 
Mediators Inflamm 2010; 2010: 758656.  

15. Dumesic D, Lobo G. Cancer risk and PCOS. Steroids 
2013; 78: 782–5.  

16. Barry J, Azizia M, Hardiman P. Risk of endometrial, 
ovarian and breast cancer in women with polycystic 

ovary syndrome: a systematic review and meta-analysis. 
Human Reproduction Update 2014; 20: 748–58.  

17. Kim J, Mersereau JE,  Khankari N, Bradshaw PT, McCu
llough LE,  Cleveland R, et al. Polycystic ovarian 
syndrome (PCOS), related symptoms/sequelae, and br
east cancer risk in a population-based case–control 
study. Cancer Causes and Control 2016; 27: 403-14.  

18. GLOBOCAN. Estimated Incidence, Mortality and 
Prevalence Worldwide in 2012. World Health Organi-
zation. IARC. 

19. Jasienska G, Thune I. Lifestyle, hormones and risk of 
breast cancer. Br Med J 2001; 322: 586–7.  

20. Key T, Appleby P, Barnes I, Reeves G, Endogenous 
Hormones and Breast Cancer Collaborative Group. 
Endogenous sex hormones and breast cancer in postme-
nopausal women: reanalysis of nine prospective studies. 
J Natl Cancer Inst 2002; 94: 606–16.  

21. Eliassen AH, Missmer SA, Tworoger SS, Spiegelman D, 
Barbieri RL, Dowsett M, et al. Endogenous steroid 
hormone concentrations and risk of breast cancer among 
premenopausal women. J Natl Cancer Inst 2006; 98: 
1406–15.  

22. Ballard Barbash R, Friedenreich C, Slattery M, Thune I. 
Obesity and body composition. Cancer epidemiology 
and prevention, 3rd Ed. New York, NY: Oxford 
University Press, 2006. 

23. Newman G, Gonzalez-Perez RR. Leptin–cytokine cros-
stalk in breast cancer. MolCell Endocrinol 2014; 382: 
570–82. 

24. Mahmoud S, Paish E C, Powe D, Macmillan D,  Grai-
nge M, Lee A, et al. Tumor-infiltrating cd8_ lymph-
ocytes predict clinical outcome in breast cancer. J Clin 
oncol 2011; 29: 1949-55.  

25. Mobeen H, Afzal N, Kashif M. Polycystic ovary synd-
rome may be an autoimmune disorder. Scientifica 
(Cairo) 2016; 2016: 4071735. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
6-

30
 ]

 

                               8 / 9

http://ijem.sbmu.ac.ir/article-1-2055-fa.html


155/Iranian Journal of Endocrinology abd Metabolism Vol 18 No.2 June-July 2016

Original Article 

The Study of Peripheral Blood Mononuclear Cells Activity of 
Women with Polycystic Ovary Syndrome (PCOS) by co-

culture with Breast Cancer Cell Lines Compared with the 
Healthy Controls 

Rezayat F1, Hajiaghaei M1, Mosaffa N1, Ramezani Tehrani F2, Mesdaghi M1

1Department of Immunology, Faculty of Medicine, & 2Reproductive Endocrinology Research Center, Research 
Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran  

 
e-mail: ramezani@endocrine.ac.ir 

Received: 02/02/2016  Accepted: 01/06/2016 

Abstract 
Introduction: Polycystic ovary Syndrome (PCOS) is one of the most prevalent endocrinology 

disorders in women, in whom the state of systemic inflammatory cytokines, especially TNF-α is the 
main reason for immunological disturbances. Some PCOS manifestations such as infertility, 
hyperandrogenism, obesity and chronic inflammation are considered as risk factors for breast 
cancer. The risk of developing breast cancer in women with PCOS is being investigated in some 
epidemiological studies. In this research, the ability of peripheral blood mononuclear cells 
(PBMCs) of women with PCOS to develop antitumor response was studied and evaluated using an 
experimental co-culture approach between PBMCs and breast tumor cell lines. Materials and 
Methods: PBMCs were isolated from 50 heparinized venous blood samples (patient and healthy 
groups) by density gradient centrifugation byficoll. Breast cancer cell lines (MDA-MB-468 and MCF-
7) were incubated as two target cells and were cultured adjacent to PBMCs in a transwell co-
culture system. At different time intervals (48 and 72 hours) after co-culture, the proliferation rate 
of the effectors cells was evaluated by the BrdU cell proliferation assay. Determination of T 
CD3+CD8+ lymphocytes was determined by flow cytometry. Results: The proliferation of PBMCs 
after 48 hours of co-culture with MDA-468 (P=0.002) and MCF-7 (P=0.021) was significantly higher 
in the PCOS group compared to healthy controls. No pronounced differences were observed in T 
CD3+CD8+ cell numbers between the PCOS group and healthy controls (P>0.05) although T 
CD3+CD8+ percentage increased after 72 hours of co-culture in most samples. There was no 
statistically significant difference between MDA-468 and MCF-7 co-cultures in any of the tests. 
Conclusion: The stimulation threshold for mononuclear cells was reduced in women with PCOS. 
Differences between proliferation responses of PCOS and control groups may be caused by a 
chronic inflammatory condition in these patients. 
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