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��"-�:��$ ��"% � !"#� �����()PCOS (4*	5 6� �7* 8+���� )*��9'": ��� ����	� ' .<���� ��%���� �=>

)*	(��*	� ��	?��� �	�@��.A*BTNF-α@�*C�����%*� 8+���� <�DB ���� ."%E F��' �	*���� )*� '��� .� �	��� 6

8���	G�PCOS@)�H� I	?��� B �D	0 @&���CB"���J*	� @�B	�	� ��%K 6�@HKF���E B�G� ' �	��$ �	L�� ���� ���

�� ����M "��5 .�� ���� ����	� ' �	��$ �	L�� ���M F75 ���PCOS ' �*C�����"�$� 8	
�	�� ���� ' ���� �	>

��� .N�BA$ )*� '@&� O*�L 6� ���� ��,( ��� �	 ���� ����� ��� ��)PBMCs ( �� �	*����PCOS ���� 	� �	�

��#K @�	��$ ����� .' ���� )*� ����� "P Q�	$ 6� �� ���M ��D ��	R,*	�6S B ���T� ��	*6� '�� 	� .B '���

UB 	�:���� �� �	� ���� ��)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"� �	�"����� 	� 8B	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� �
���� P:!Q/!/LR�2�9� S��T* P:�!/J/LR
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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
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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�(��:� �& �<.
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��%� ���,�,� "� }H�* �<� 5(' ��/"7<� ���"9


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

 "����� ��,�,��H� .
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� ��"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�,�[ �&
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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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