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i -The Androgen Excess Society 
ii- The Rotterdam Consensus 

	����7 �� 	
&I�7 �H�4.7�"� -5��:� 	�K$��$ $.�5.N�Q �$

	����7 �
��� @��PCOS �7b�, ��Z�5 H� ��.:/

�� �"`�:* �7��"4� 5 $.* c��"� ���� ;�<�<=&�;���$

 @R"`� 5 H�4.7�"� d�
=�� ��
2�, ���+� G��"4� �� �:���,

�� ���>�"2, 	����7 ��� �$ �� ����F& $
)��/ �:#.\�e 

��5� ���#.�# b��+�� �7 ��+� G��"4� 5 �K

���#."��� �7��"4� b�, 	�K����� �� 18-IL�iii1-MCP 5

iii-Monocyte chemoattractant protein-1 

���
��

��
	

��



 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             1 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


�������	
�,���
���������� � ��������� ���� ���	 
��� 
�� ���������� 
���� 
gg

i1-MIP 0�
�K �	����7 �# ���PCOS �� H� 
K b��+�� �7

��� h�>&�� �$ 8��./ ��� ��.
] ig���R">� �j.� 8�I$ �7 �:7

��, ����F& -��:� �7 H�"?�#��7 c":� �1"!*� �/.� ��^$

 �:��� L"?�� �$ G��"4� X.�5�:"?K �Kk �� �5$ 5�?�� �#

�7 ���� $��Z"�� l�.� j.� m��
* L"?�� ;IR"`� X�.��

�:�����
n�.�.& X.�5.*$.\

�Z�.& 5 $�a�� �$ G��"4� b<� 	�.�.&���7 ��45� 	�
7

 @�� �$
g\% m�.&.^
�5ii�* �o���.
%i

G��"4���7

H�8��/ �o��� [�
� �� ����
� $�a�� ��� 
_` J

@.)4.� @.�� �� .�"#�.�7 	�K � 	�K�.& m�=� �7 �"��� k.! �.

�7 
a:� )
(
�9)& �/
� �����, q!��) (@�:1�� 	�<7 	�K

@.���)%(L�+�� 5 H��3.�r�� b�, 	�K�."#�� ��4.& 	�K

 5 �4.�� s��` t)�
&�� uRS�)N(	�K�:��
� 
��� 8��?&

�3.:����#��7 ���� �� �:��� L"?�� ��
� 5 -.�3 �&�>v�

�� $.*.
%�
N 

�����F& ���
� 7 8��/ ������^���`� �$ 0�:2# 	�K

 �"��� �Z�.& 	�K�.2#���
Q 5�$$�.��� �5
7 b��+�� 

�7 R">� ��.��7 �$PCOS 0�* -�a�� J���?7 ;�<�<=&

���.
\�
e 
"2�7 �4�<� �7 ��<<=� $�:"�� 	�E��::# �#
_` 

���.��7 ��� ��7 �$ �� ����F& ���
� �7 R"7�Q/ 
7�
7 

E�.�/ ��Z����� 0$
# U��+6.
g ���� �� ���
� ���

 H��3.�.��� 	�K�.�.& �����45 	�K
�?� �� 0$�!"�� �7

�� �:��� L"?�� m�.& dV� �� �X.:"� 0�::#���� $+�
6.
P 

��/ U5� �����:* LW� ���
� �$ ���� �����$ 	�K

 $�a� $./ ��^$ ���45� ����$ �� t, ������7 ��
9#� �����F&

E� ��.* :K
�$ w�F2& ��/ �7 �#����� �$ �-�1 ��� �#

��
2�, ���`�70$
# ���. N i ]$�Z"� 
_` 8��./ ���� �$

�����F& ���
� �7 R"7�PCOS x.)2� 8��/ H� ��.:/ �7

 b��+�� �$
_` u
_� R"7����. e i Q

0�� �� �)� �Z4�_� 5 ���
7 	�K 	��.��7 �:��� ��Z�5 

��^$PCOS ���`�7 �5
7 �7 ����?� �$ ���
7 ��K

@.�� ��4�Z� �"?K H& 	�K �_�=� �.` 	�iii �7 ����.� �$

 	�.�.& m�=� +����� .���a�� �� ��# @.�� ��� �7 �K

��S� ��.:/ @.�� ��
& y*
& �:��� 	�K �$ ���#."��� 0�::# 

K�12����� �2# m��
*Eu
_��:"?K��� ;�5�a� �7 �K

@.�� �����
� 	�K �$�� @�Z� �"2# LK L"?�� H� ���.&

 
i-Macrophage inflammatory protein-1 
ii-Rudolf Virchow 
iii-Peripheral blood mononuclear cell 

�� X.�5 ��)�� �:& �5�$ m��
* �$ �# ���K$��`� �� �7��

$��V17 b���� �7 	�.�.& �� ��4�Z� �7����� �$.%]i g

U5� 5 $�.� K�

05
6 ���
7 �=& 	�K 

����F& -��:� �7 R">� ��.��7 �� 
!� c:, 5 �?�7

��, 0��5
, ���5 �# H�"?�# 	;�<�<=& +#
� �$ 0�* �>v

�4.& 	3.4.:�
#5����9�5 $�W -.�/ 0�)2K5r, 8L?�4.7�"� 

w`�* z�=4 �7 �Z4�_� �7 $5�5 $�����"�� 	�K���Z� 5	�K

�K�12����� 5 �:�4�7 ���$.7 �#
* �Z4�_� ����$��$
# .

0$5�=� �7 ���.��7 8��* L4�� 05
6 	05
6 �7 {:K��K �:�

 ����7$.7 .�Z4�_� �� s5
` 	�K���Z���<7�� 8��* 	R"7� �7


� X�.������<� ��K�7 �:��� w�	�K5��$ �����$ 8�4$

G.#
�5 �:��� 
6 	����7 �7 R"7� �� 5 ��.!/ 	�K

H��"?�� $.7 .�<7�� �7 $�
�� 	0$�.��` �$ ���
� �7 R"7�

LK 5$��"/� 5 -�1:K$5� �1?o�� ��:^ +�� dV� �Z4�_� ��

���* .���/� @.S� bK5r, ��R`� �7l?D ����� �>"D 

�� ��5�$��> ��|��
�V, �*.LK�"��# �$ bK5r, ��� ��:^ J

0�)2K5r, jR`� J�5�$ $�W -.�/ �# �7 L?�4.7�"� 5 +��

jR`� �"��#  \/

/P%iECRIES\5u
� 0���*eN] 

��
6 ��
� l�.�& $�.�.

��.��	
�6 

���� 0$ 	���5 �.` 
"�4m�.& ���5 �S 	5�� {�
�

�� �����}K c:, 5 �?�7 05
6 5$	
!���7 R">� ��.��7 8��*

PCOS L4�� 05
6 5�V`��*.��.�� �7 ��S��R7 �K

"��� @�<"�� �4.�� �2# 0�12������:.

@.�� �2# 	�.�.& ��I 	�K 

@.�� 	�.�.& ��I 	�K80A275SKOV3 H��7 ��

 	����
` ��
�� �."��, ."�"?�� �4.�����* .@.�� [7�_� �K

"�"?�� �2# 8�Z4��."�$ �7 m�=� �$ �."��, .RPMI 

)Gibco, Invitrogen, USA �:�:� -
� �7 0�* 8��#

	5�6)FBS (
]�S�$(Gibco) �S 5
7 ���5

���� "�4TTT
"��TTT�7�&.�TT�:, H����TTT�i��?���.",
"��

)AUSTRIA-ATOCEL(���
� �7 ~.�F� �.&�7.)�� �$

�.>/ �S�$ c:,  CO �7.�� �P];��
� 5 �S�$%e

�$�"��� �� ���* 0$�$ ��
� $�
6 .�$ 
�9)& 5 �*� �� t,

 $��a�� �$ ���# ���<� �7 5 3���, ���"���14 ���g]i���$

�"��� 0
�`k $�
6���*.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             2 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html



gP ������ � �!"�#  $%&'� () *�� +� ,�- *�!�#. ,�	
/) 0�	1  %� 2&3� ,��4�� �5 6!&'!"�#  �&76 �� �� (8 *���,�	
/) *����) 9 :��;< �=�> *��� �,���?
� 

@.�� 	������ �"?K H& 	�K �_�=� �.` 	� 

��.�� ���
7 �=& 05
6 5$
K �.` 	�K�m�=� m�.&

 [��� H� �7 H� �>?� �7 �2#���*.H�# �7 t}� ���$�
6

 @.)��� �� 0$�!"�� �7 �"n�W
]ee )Sigma, USA(

��I �$ m�=� ;��
� ���$ �$ 5 ���* 	��V6�5$ g*N]] 

3.�!�
"������* .t}� ��I ������R, 5 @.)��� ��7J

@.�� 	5�� �"?K H& 	�K 8�
"�� �."��, �}�, H�# �7 	� 

���5 �* 8��# @.�� �2# m�=� �$)iCTM ([��Z&�*.��

�� m�.& 5 �* ���& �4.�� �.�?��}�.� ��4.�� ��2� �&

���Z& ;��� ��+�� 5 �4.�� U���* .�7 ��}�
& {�� �*5

�:W ��
6 ;�.S 	��� .j.� 8��
� ���# ���� 
#k �7 -�I

 -�a�� @.�� �2# ~.�F� ��:��I $.K 
�� �$�*.

�4.�� �"2# LK L"?�� 

7�LK �2# �.n:� .�� 5 ����
� ��I 8� ����@	�K

�"?K H& ���, �� ��.` 	� �2# 	�K N@5 t��
& ���`

)Korea,SPL (
"�5
)�� LK$ ���^ V!:� 
_� �7 0$�!"��

�* .��"2# LK -�a�� �� 8>� �5� H� @.�� ��I 	�K A2780

5SKOV3HK�^ 
K �$ ��$��Z& �7Q]]]]] 0$�$ �2# 

���* 7 5�	��$ �$ l* H� ;��%e�"��� ���$ �7 $�
6

�@.�� ���>?^ �.n: 
"?7 �7 �K �2# �.���7.)�����* .

@.�� t}� �"?K H& 	�K ��.�� �� 0�* 	������ 	� 	�K

 $��Z& 5 ���* U���* �����7 5 L4�� $�
�� �.` ]]]]]] 

���� �$ @.�� ���^ 5 �?�7 ���, �� HK�^ 
K 	�
7 
"�4

���` �>��=� 	����* �$ 5�n!=� ���, ����.�)8`�$

5 t��
&@(�* 0$�$ ��
���.@.�� �>?� d�K 5 ���
�� 	�K


�7N�* �"�
6 
n� �$ .;�� �& �.���7.)�� e �/��

 	��$ �=&%e���$ 	�"��� 5 $�
6 Q�S�$  CO ���$�

���� .@.�� ��.��� �!:� @
":# 	�
7 	�KPBMC ��.�� 
K

HK�^ �$ �* 0$�$ �2# 	�.�.& @.�� �.'� -�/ �$ �K��.

� ���� ��@.�� �2# ��5 �"?K H& +�� 5 �K 	�
<"?� 	�K

 ����� 0��7 5$ �$ ���6��� 8)* �7 �K @5 t��
& �n!=� �$

Ng 5e ��.�� �"2# LK �� t, �/�� -�a�� 	��$
7�*.

@.�� 	
�9)& ���, ���
7 �"?K H& 	�K 	�

@.�� 
�9)& ��+�� �"?K H& 	�K 	���7 �"2# LK ��

�TT��I 8	�.�.& 	�K0A2785SKOV3 LK 5��:^

'� �5�7TTTT�I 8� �.TTTT�.& �TTT:/ �7 	�.TT��.

":#TTT@
�0��7 5$ �$ Ng5e �TTT �?& m�.& ��/�

 
i-Complete Tissue Medium 

�9)&TTT	
BrdU )BrdU (colorimetric), Roche 

Diagnostic, REF:11647229001 Germany (�7������*.

BrdU E/.� 45��"� 
1��2� 5 ��� ������& �.4���E���

 �4.�� ;��� ��Z�5 w�F2& 5 �4.�� 
�9)& �7�����

��� .�� 0$�� ��� �7 ���.&DNA 8)�� �� +":� ��� �$

 8�"� �4.��$.* 	�
7 
#��� H� ��.:/ �7 �a�"� �$ 5

0$�!"�� 
�9)&$.*.@��&� �� �Z7BrdU 
#��� ��.:/ �7

U5� �7 �4.�� BrduAntibodies-LinkedAnti-Enzyme �

� 
�9)& ��+�� @.� 5$ �$ H�",5� �"�?��$ b��.` �7 �4.�

 t��
�� s.�)\%] 
"�.��� (ba:� s.� @.� 5)NQ] 


"�.��� (�>��=� �+�I� 0�:��.` 0�1"�$ H�# �7�*.

���#."��� �n�W ���
7α-TNF 

���#."���α-TNF �"2# LK �� 8S�� ��5� ���� �$

@.�� 	�KPBMC ��I 8� �7 �5�7 @
":# 5 	�.�.& 	�K

��5���� 	�+�I� H�:)& �7 	�.�.& ��I 8TT��# m�.& �

a:�TT�n�W bα-TNF ���?��Quantikine )R&D 

Systems, USA(�0����� �#
* 8�Z4��."�$ �7 [7�_�

��
6 ��
� ba:� $�.� .��.�� 7 �K ���
)& ��75$ ;�.S

ba:����* �>��=� ��.�� 
K GV� ��1���� 5�*�7 5

H�#���"�� �:=:� L�� ;�.S �7 ���#."��� ��� �n�W �$��

��$ 
7 -
6.)�, U��+6 
"�4�*.

@.�� {:�}��&.:�.�.��� �"?K H& 	�K 	�:

@.�� 8# �S�$ �"?K H& 	�K LK 5 	� �S�$ ��:^

@.�� 4 	�K:���.!+
8CD+

3T CD )H�?#.&."��� (5$ �$

0��7 	�����Ng5e 	
"�."���.�� 0�1"�$ m�.& �/��

FACSCalibur �7H�# ��"�� �65r�.# @��.�#.�.� 	$�7

�"�� 	5�� �7 8�"� 	$�7PE�4.�� y_� w`�* �� 
7

���?��8CD5�"�� �7 8�"� 	$�7FITC w`�* �� 
7

���?�� �4.�� y_�3CD )BD Biosciences, Cat 

No:340044 (�7������*.

8��=& 	���� 

-
� �� 0$�!"�� �7 �K��$.�� L�� 5 c��"� 8��=& ��+�� 

GraphPad Prism ��
6 -�a�� .7��?��<� �.n:� 	��7

��1���� �K0$�$ ���.& �# 	$��.� �$ ��.��� �� $.7 @��
� �K

t�����5 +�4��� ��
� H� )wayANOVA-One(5t8<"?�

)tsample T tes -Independent (���.& �# 	$��.� �$ 5

0$�$ �� 	
"����,�� @$�Z� �� �$.>� @��
� �K �7 ��K l�&
&

@�)�5
#it�4�5)Wallis-Kruskal (�� ��i�:"�5

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             3 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


�������	
�,���
���������� � ��������� ���� ���	 
��� 
�� ���������� 
���� 
P]

)Whiteny-Mann(�0$�!"���*.;�.S �7 c��"�

��1����±	�_`���Z� ��1���� ��)means±SEM(U��+6

0�* ���.

�"��� �K

4 
�9)& ���
7 �� 8S�� c��"�:LK m��
* �$ �K ���.!

�"2# 
@.�� 
�9)& �"?K H& 	�K 
K ;�5�a� �$ 	� � H� �

��I :Z� ;5�!& 	���� 
n� �� �4.�� 	�K���2� �� 	��$$�$ 

)]
/]P<(�7�	�.� 4 
�9)& ��1���� ��#:8� 	�
7 �"��.!

 ��ISKOV3 �� 
"2�7A2789$.7 )��$.��
iA.(�7

4 
�9)& ��+�� ��1���� �$.7 
&I�7 $.�5:05
6 �$ �"��.!

PCOS ��� 
n� �� ���<� ��� �L4�� 05
6 �7 �>?� 	�

:Z��$.>� ��$ .LK���:^�:Z� ���� 
��"� 
v� ��$$.7 

)]] /]P<(�7�	�.� 4 
�9)& ��1���� �#:���� �$ �"��.!

e  �� 
"�# 05
6 5$ 
K 	�
7 ��I 8� 5$ 
K �$ �/��

 ����Ng$.7 �/�� .H�",5� �"�?��$ ���� 
#k �7 -�I

0����� 
�9)& ��+�� ����
7 0�* 0���.` �
7 0�* 	
�6 	

�"2# LK H�",� �"�?��$ �� �2# @
":# ��.:/ �7 ��Kbase 

line 
?#�*0$�$ t}� 57 	�K �05
6 5$ ��7 0��� ��$

 �?��<� $�.� R">� 5 L4�� ��
6 ��
�)��$.��
iB(.

A: 
 

B: 

��$.�� 
i�?��<� 	4 
�9)& ��1����:���.! �"2# LK m��
* �$ �K .A:?��<��	4 
�9)& ��1����:�"��.!�5$ 
K �7 �"2# LK ��
0$� 	�4.��A27805SKOV3 .B:�?��<� 	���� 0��7 5$ �$ �4.�� 
�9)& ��1����Ng5e 5$ 
K �7 �"2# LK �� �/��

��I 8� X.� .0����� 
�9)& ��+�� ����
7 0�* 0���.` H�",� �"�?��$ � �"�?��$ �� �2# @
":# 	�
7 0�* 	
�6�"2# LK H�",5 ��K
 ��.:/ �7baseline 
?#�*0$�$ t}� 57 	�K ��?��<� R">� 5 L4�� 05
6 5$ ��7 0��� ��$�*��.;�.S �7 c��"�

��1����±	�_`���Z� ��1���� ��)means±SEM (0�* U��+6 ��� .

Q/]

N/]

%/]

 /]


/]

]/]
e  �/�� Ng�/�� 

E"2# LK �� t, E"2# LK �� t, 

�",
��
"�?

��$
H)

O
D

�
?
&�

$
0�
*
0�
��.
`

B
rd

U
(

N/]

%/]

 /]


/]

]/]

H
�",
��
"�?

��$
)

O
D

�
?
&�

$
0�
*
0�
��.
`

B
rd

U
(

%SKOV  eg]A

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             4 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html



P
 ������ � �!"�#  $%&'� () *�� +� ,�- *�!�#. ,�	
/) 0�	1  %� 2&3� ,��4�� �5 6!&'!"�#  �&76 �� �� (8 *���,�	
/) *����) 9 :��;< �=�> *��� �,���?
� 

�n�W ba:� �� 8S�� c��"�TNF-α�$ ���&��
,.�

�"2# LK m��
* 
��$.�� iA� �7 ��?��< 	�n�W ��1���� ��# ��Z�5

TNF-α�� ��.�� X.� 
��"� 
v� �����7 5 L4�� 05
6 5$ �$

 ��I 8� �7 �"2# LK 	�
7 ��:&A2780�:Z�����7 ��$

�� �:# )]%/]P<.(7�	�.� ��1���� �# �n�WTNF-α�$

������7PCOS���I 8� �7 �"2# LK �� t,A2780�
&I�7

a� �$ L4�� 05
6 ��$.7 ��I 8� ��� ;�5� .LK���:^ �7

�?��<� 	��1���� �n�WTNF-α��$.�� �$ iB
K ��7 �

��I 8� �� H� ��I 8� �5�7 @
":# �7 	�.�.& 	�K�
K �$

����7 5 L4�� 05
6 5$��� t,Ng5e ��"2# LK �/��

:Z� ;5�!& �# �* wF2����7 	��$ ��1����n�WTT�

TNF-α�"2# LK �� y*
&e �"/�� 	)L4�� 05
6 8��*

����7 5(��I 8� �� H� 
K 	�.�.& 	�KA2780 5

SKOV3 $��$ $.�5 ��I 8� �5�7 @
":# �7)]]
/]P<(5

@
":# �� 
&I�7 ��I 8� 5$ 
K �$ ���<� ���$.7 .d
� ��

4 �"2# LK 	�
7 ��:& ���� 
��"� 
v� �
1�$:���.! 8� �7 �K

 	�.�.& ��IA2780�:Z� ��$$.7 )]N/]P<(�7�	�.� �#

��1���� �n�WTNF-α���� �$e �"2# LK �� t, �/��

 ��I 8� �$A2780:Z� �.� �7 05
6 5$ 
K 	�
7�	��$

 ���� �� 
"�#Ng$.7 �/�� )��$.�� iC.(

A: 
 

B: 
 


]]] 

g]] 

\]] 

N]] 

 ]] 

]

�
n�
W
��
1�
���

TN
F-
α

E�
$

7

-

6.
)�
,l

?
�


7

"
�4

����7 05
6L4�� 05
6


]]] 

g]] 

\]] 

N]] 

 ]] 

]

�
n�
W
��
1�
���

TN
F-
α

�$
e 

E
"2

#
LK

��
t
,�

/�
�

E"2# LK �5�7 @
":#%SKOV eg]A

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             5 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


�������	
�,���
���������� � ��������� ���� ���	 
��� 
�� ���������� 
���� 
P 

C: 
 

��$.��  i�?��<� ��1���� 	�n�WTNF-α�"2# LK m��
* �$ ���&��
,.�.A:�?��<� �n�W ��1���� 	TNF alpha 5$ �$
@
":# 5 ��I 8� X.� 5$ 
K �7 �"2# LK �� t, ����7 5 L4�� 05
6 .B:�?��<� �n�W ��1���� 	TNFalpha �$8� 5$ 
K ��7

 �� @
":# �7 ��Ie ����7 5 L4�� 05
6 5$ �$ �"2# LK �/�� .C:<��?�� �n�W ��1���� 	TNFalpha 0��7 5$ �$ E���� 	Ng
5e ��I 8� X.� 5$ 
K �7 �"2# LK �� �/�� .��1���� ;�.S �7 c��"�±��1���� �� ���Z� 	�_`)means±SEM (U��+6

0�* ���.

	�K
#��� ���7CD35CD8@.�� y_� �$ H& 	�K

�"?K �2# �=& 	� 
	�K
#��� ���7 ���Z&CD35CD8�7��`�:* �.n:�

 �H�
=& ��Z�5 ���
7 5 �4.�� ��Z�� ��� �S�$ ��+��

 ����� 0��7 5$ �$Ng5e �"2# LK �� t, �/���$�.�

�"�� m�.& �7��$� 	$�7 {�� �7 �65r�.# 	�K t����.�� 	�K

��
6 ��
�.-�
6��$ ���
7 �7 h.7
� 	
"�."���.�� 	�K

4 �S�$:���.! 	�KTCD3
+CD8

+��2# �$Ng5e 

�8)* �$ ����7 05
6 �$ �"/�
��� 0�* 0$�$ ��2� .

���K ��$.�� �$ �# �.�%�� 0�K�2� +�� �?��<� �7 �$.* 	

@.�� �S�$ ��1���� H�?#.&."��� 	�K�L4�� 05
6 5$ ��7

5����7��:Z� h�>&�� 	���� 
n� �� �2� U��+6 	��$.

@
":# 05
6 �$ ��I 8� �5�7 �"2# LK ��I 8� �7 �"2# LKSKOV3 ��I 8� �7 �"2# LKA2780 

:

8)*
i-�
6��$ 4 �S�$ ���
7 �7 h.7
� 	
"�."���.�� 	�K:���.! 	�KT CD3+ CD8+ �2# �$ .A:Ng��T��7 $
T� �$ �"/�T�B:e 
����7 $
� �$ �"/�� 

A:

B:

�
n�
W
��
1�
���

TN
F-
α

E�
$

7

-

6.
)�
,l

?
�


7

"
�4

g]]

\]] 

N]] 

 ]] 

]

e �� t, �/��E"2# LKNg�� t, �/��E"2# LK

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             6 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html



P% ������ � �!"�#  $%&'� () *�� +� ,�- *�!�#. ,�	
/) 0�	1  %� 2&3� ,��4�� �5 6!&'!"�#  �&76 �� �� (8 *���,�	
/) *����) 9 :��;< �=�> *��� �,���?
� 

��$.��%i�?��<� 	@.�� �S�$ ��1���� H�?#.&."��� 	�KT CD3+ CD8+ 
K �7 �"2# LK �� t, ����7 5 L4�� 05
6 5$ �$
@
":# 5 ��I 8� X.� 5$ .@.�� ��� �S�$ :Z� ;5�!& 	���� 
n� �� ����7 5 L4�� 05
6 5$ �$ H�?#.&."��� 	�K���2� �� 	��$

$���.

�=7 

� $�a��H4�7 �.�.&�:�����"2, �7���>���5
"��	

>��Z0$5�=� �	�# $��$ �.�.&� ��.:/ �7�+�.�.& m�=�

�� �"`�:* $.*.@.�� �K	7��"4��5���n:& 	�K�.&���� 

��:��<� �L�$m�=� +���.�.&���, ��:��� L"?�� 	�K

 �Z�.& ��� �$ �S��"`� ��&.:� ��� �7 �� ��7+��

�� b�, �.�.& ��
7.%
 �.�.& m�=�+�� ����
7�:7�
1���7

���E���`�7 ��
2�, �$ 	�K�.�.& 5 ��� ����F& 	�K

@�Z� ���5 ����F& 	.� 5 ��
& �4.)4.� m�=� +�� ��
&

�:"?K.%  


�v�& �=& ����F& 	��.:����# ���/ �:��� ���,8��./ 

�$ 5 �"*�V6 
�v�& H�3.4.�.��� ��5�<� 
7 �# ��� 	$�Z"�

��$ ���K� �.�.& ��
2�,��..& ����5 �$����F& 	�K�.����

���`�7 ���� 	�K�."#�� �.'� 8�4$ �7 �# �:"?K ���K

�� ��.�.& �����& m�=� +�� �$ �7��"4� �:��� L"?�� �:��.&

 ��$.7 H�3.4.�.��� ��/ �$ 5 �:K$ ��
� 
�v�& �=& ��

���, @.=& ��^$ �� �:��� 	�K�::#.%% ��
� ���m��
*

�.�.& �7 ���R">� �$ ~�`� 
�n� ����V�& 5 E6��� U5 �#


��� b�, ���:"?K �� +�� ��.&:�� �&5�!"� ���?7 ;�
v� �

@��/� Y�"F� $�
�� �$�::# �� �.�.& �*� �����5
, 
�?� 5

��� @.="���.
  

L?���)� �� Y�� 5$ �6r�5 ����
7 �.�.& ��
� 	�K 	�K

LK �L���� 	�K�.�.& m�=� +�� �4.)4.� 5 �4.�� �.^

����F& �.�.&�$.�.� 0��*� �� �7 
�� �$ �# ���

E� $.*.


.��4.&T cell inflamed phenotype �#�� �$ T

8� �.�.& d�
�� �$ �"��� u�2&�� �7��"4� ��&.:� �7 ���K

 8�)2&E�$.* 5 �:��#.�# ���5 8���5
, 8��* 5

���& �5
�
":�� I)��� �&�k X��$ �� ���2� �#(���.���

�� �7 -5�<� �K�.�.& H�?#.&."��� ���:"?K [�
� �� 5
Dominant Effects Of Immune System 

Suppression Pathway 8�/E��::# .
�� ���5 �$

@.�� �� �"�Z�� 	�KT5 �&�k $
)��/ �7G.#
� 0�::# 

@.�� X.� �� ������ �# �:"?K 	�KNKT @.�� �� 5	�K

δγT"?K�:.

 .�# J$�
�� �� �"�$ �� @.�� ���� 	�KT�7��"4�

 �"��� u�2&����� 0��$�� �7 ��$�5 �� �:��� L"?�� 5

�.�.& �"�
6E��:# �:��� L"?�� ���� �7 ����5 �$ 5

-5�<��:"?K.%% 

�.�.& m�=� +�� �.���+�
"#���# ����
7�:7)������ 

�.�.& m�=� +�� 8�)2& 5 	�:7 (���`�7 �7 ���R">� �$�

��&.:� 	�
7 �� �#��� 5�!"� 	�KH�3.4.�.��� ;����� 
7

@.�� �_��5 �7 G��"4� �.'� -�/ �� �.'� 	�KT��)*�

E� �:#.%N�%Q 

$.�5 �
1�$ X.�.�E�.6��.6 ��I X�.�� �$ ���5 	�K

���`�7 +�� 5 	�.�.& �# ��� R">� ������7 �$ ����F& 	�K

��K �7 �"�?�35
"K ��� ���$ $��.� �� H� 	���, 5 	����7


� ����$ �7 h.7�?��.%% 5 L���� ���?7 ����F& 	�K�.�.&

 0�:2#�:"?K Y�"F� $�
�� �$ 5��:��� �7 ��.& �7 	�K

 ;5�!"� ��6��� U5� 5 Y�"F��:"?K 8�/ $.�5 ���K� �#

�:��� 	��LK	����7 �.^PCOS��� ��2� �� �K$ .m��
*

 Q 

 ] 


Q 


] 

Q

]

@.
��

�S
�$

J
�K

T
H
�?

#.
&.
"��
�

E"2# LK �5�7 @
":#%SKOV  eg]A

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             7 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


�������	
�,���
���������� � ��������� ���� ���	 
��� 
�� ���������� 
���� 
PN

H��"?�� E7��"4� �$ �7 R">� ������7PCOS H� ��.:/ �7

�� 	.14��:� ���
7 �� 	���?7 �$ �.�.& ��� �7�v �K0�* 

��.�.& ���`�7 8��
� �� �$ �:��� L"?�� b<� �# ���

 ��"��"� 5 U
"?6 �L���& �$ 	���?7 ;�
���& l>�

@.�� �� 	�.�.& 	�K $.*.%Q ;��S.�` �
1�$ ��� ��

@.�� �����& ��� �7��"4� ��K�� 5 ����F& 	�.�.& 	�K

@.�� K�%\�4.& �$T�IL-1 �IL-6 5TNF-α$�a�� l�.�

 ��7+�� �$ 	���?7 ;�
���&E�$.* ��2� �# 0�:K$ 	87�<&

 ��7+�� 5 �.�.& ��7 @�Z����.

��I 	�.�.& 	�KSKOV3 5A2780�;5�!& z�=4 �7

�:��� �� 	���?7 �$ �����& 	�K����?7 0$�!"�� $�.�J�$

0�12����� �&�<�<=& 	�K�������b�, [�<=& �$ 5����
�

�� ��
�6.%Pi%\SKOV3 5A2780@.�� �!� �7�2"��� 	�K

��S� �� �# �:"?K �,� 	�K��.:����# ��
& ����F& �4���&

�:"?K.��I H�)!& �$ L�� 8��./ �� �)� �	�.�.& 	�K

 �.'�
\MUC- /
 Q CA-��� .
\MUC- @.A?�

 t��
4.& �."#�� 5 �.�
"�5��� ��:��� L"?�� G.#
�

��$��7��� 	.%\�N] ��I 8� 5$ �$ 
#��� ��� ���7 ;�*

�=7 $�.��;5�!"����7 ��	�.� �$ �#SKOV3 ;�* �7

 ���7 	
&I�7E�$.* 	�� -
� ��I 8� ��� 5
&J��

��� 	����7.N
�N  

�Z4�_� ����F& 	�.�.& ��I @.�� 	5� 
7 	�SKOV3 

�# $�$ ��2�FSH/LH����R6�"�5
, ��4.& � E�� ��

���r�?#�.�)�� b��+�� [�
� 	�K
5 �4.�� L���& 5

�� b��+�� �K$ .7�* wF2� �05R/���� 00��
�6 �# 	�K

FSH 5LH@.�� 	5� 
7 �Z�>� 8)* �7 �,� 	�K @���&

 5 ����F& �=_�\]@.�� �� �S�$ L�`�7 ����
� 	�K

����$ �.'� ����F& .@.)�4.� �"��� 8��)& 	�K�y_� 	5��

 ��I�7�35���� �� �� �:W �_�=� +�� �# �:"?K �K

�35���� @.�� d�
�� �$ �� �K �,� 	�K �� $�a�� @���& �::#.N% 


_` @��"�� b��+�� �$ 	
1�$ 8�4$ X.�.� ��� ����
7�:7

	����7 �$ ����F& @���& �,� ���
� �7 R"7� 	�K

H��35����
}��K��.��KPCOS�:#� 5 L?�&.�
�K �����.

@.�� 	�K 0�::#��4.& 5 	."=� ����F& 	�.�.& ��I

���#."��� �7��"4� b�, 	�K��.��KIL-1�IL-6 5TNF-α�

�:"?K.NN ��4.& ���
=7 b<�IL-6��4.�� ��I �$ 0r�5 �7

SKOV3�7�.�.& �*� l�.� ���
#.&� ;�.S �

�� .*$.NQ �� ��I�7 y_� ��7 	.� ���?7 h�>&��IL-6 5

�����7 �$ Y�Z� w�F2& 0��$ ����F& ���
� �7 R">� �

��� 0�*.N\ c��"� ��2� +�� �&�Z4�_���$�$ ��I 8� �#

 ����
�SKOV3 @.�� ;�5�a� �$ 	�KPBMC�H� 
K

����:& �7��� ��I�7 
�$�<�IL-6 $��� ��E��::# ��� 87�<& 5

���#."��� ��� ��4.& ���2& �/�7 @.�� X.� 5$E�$.*.%\�Ne 

��� ���K �7�$0�K�2� +�� 
��� [�<=& �*y_� �# �

���#."��� ��4.&TNF-α�� 
1�$ �)� ��.:/ �7

���#."��� ��I 8� �7 �"2# LK �$ ��7��"4� b�, 	�K

SKOV3�L4�� 5 ����7 05
6 5$ 
K �$��"2# LK �� 
&I�7

 ��I 8� �7A2780��� ��4.& ��/ �7 I��"�� �# $.7

.& ���
#.&� 8)* �7 ���#."��� ��I 8� m�SKOV3 

��� .�� ��n"�� ��2�, ;�*��+6 [>� 
7 �
1�$ d
� �� ����

�"2# LK �$ ���#."��� ��� ��4.& y_�PBMC ��.��7 	�K

 �7 R">�PCOS ��I 8� �7SKOV3 m��
* ���2& ��/ �7

 �*�7 
"2�7 	�.�.& ��I 8� �.'� �5�7 05
6 �� �7��"4�

 ��� �$ �#�Z4�_� [<=��2� 87�� 5
�?!& 5 ���.&�?��.

��2� [�<=& ��� c��"�$�$ ��+� G��"4� H� $.�5 �#����

Y�!`��7 R">� ��.��7 �$PCOS @.�� 	5� �# 	
v� 5	�K

���RS �:��� ��$�@.�� �.��K �"?K H& 	�K �.` 	�

�� �_�=� $��V6�\�e LK �� �$ @.�� �7 	��.� 	�.�.& 	�K

 +�� H� �$.�� LK�
� �7 ����F& 5 �*� �$ �S��"`� m�=�

�7 �.�.& ��
2�, 
�v�& ��?��7�	�.� ����
7 �#

�"��� ��� J�K y_� ��1����TNF-αLK �5�7 ����7 05
6 �$

 �$ ��Z�5 ��� �7 �?��<� �$ 	�.�.& ��I 8� �7 �"2#

��2� ��� 5 $.7 
&I�7 L4�� 05
6 �� 	
&I�7 y_� 0�:K$

���#."��� y*
& LK �7��"4� 	�K �.^ TNF-α������7 �$

��� �7 �7 �# K���, ��7 @$�Z& �$� L5 �&�k �:��� 	�K

�5�$ �$ �7�?"#� +�� �� �.�.& m�=� �.�.& �!� �7 ���.&

�:# 8�/.LK:Z� ;5�!& $.�5 ���:^���� y*
& �$ ��$

 8� �7 �"2# LK �� ����7 5 L4�� 05
6 5$ �$ ���#."���

 ��IA27805r, ��� ���
� ����& �$ bK��� .X.�.� ���

�� R">� ��.��7 �$ ����F& ���
� X.�* 8�I$ �� �)� ���.&

 �7PCOS �.�.& ��� �# �:# u
_� �Kk �$ �4�.� 5 �*�7

 �7 ���R">� ����F&PCOS $�
�� 
��� �.�.& �7R">�
�W 

�
�` �� ��� ;5�!"� 


1�$ �K�6��$ �� 0�K�2� ��I 8� �7 �"2# LK �# �*

SKOV3 
a:� b��+�� �7E:Z� ��$�4.�� 
�9)& H�
=&��$

��I 8� �7 �?��<�A2780�����7 5 L4�� 05
6 5$ 
K �$�

E� $.*.�� 0���, ��� 
�?!& �$ ��I 8� $.` b<� �7 ��.&

 0��*� 	�.�.&$
# 
�9)& H�
=& b��+�� �7 
a:� �"� �#

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             8 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html



PQ ������ � �!"�#  $%&'� () *�� +� ,�- *�!�#. ,�	
/) 0�	1  %� 2&3� ,��4�� �5 6!&'!"�#  �&76 �� �� (8 *���,�	
/) *����) 9 :��;< �=�> *��� �,���?
� 

�$ �4.��PBMC L4�� $�
�� 	�KE�$.* ��1���� ��� 5

� 
�9)& 
"2�7 +�� ����7 05
6 ���� ���2& ��/ �7 ���* �#

�5�$ �7��"4� m��
* �.�.& m�=� +����� �
� �/�7 �#

@.�� ���RS 	�K �:��� ��$E�$.* .���K �.� �$ �#

�4�<� 5 H�"�:�#.�# �� 5 H�"#�&.�# ��4�Z� b��+�� �7 +�� 	�

 ��I 8� L���& b��+�� 8# �$SKOV3��7 �"2# LK �$

�����#."� ��� 0�* 0��*� �7��"4� b�, 	�K.Ne

�7 ��� ���`�7 �7 R"7� @��"�� b��+�� �$.�5 �$ �K

������7 PCOS0����� �:����� �
��� y_� 	
�6

���#."��� ���#."��� +�� 5 �7��"4� 	�K �$ 
v.� 	�K

���, G.#
� �:��� L"?�� 	�K�LK�.^IL-10 5TGF-β�

��� .LK���:^ ����.& L���& 5 
�9)& ��+�� @.�� ��I 	�K

��.� �$ ����F& 	�.�.&�@.�� �7 ��"?K H& 	�K $�.� 	�

 ���7 ���
7 ��� �4.)4.� ;�Z4�_� +�� 5 $
�6 ��
� ba:�

����
� 	�K
#��� �3����� �� C-MYC 5 HER-�

$
�V, -�a�� .[��$ c��"� �7 �7��"�$ ��� �
& �7�<&��J

w��F& ��"2# LK m��
* @.�� @.�� �:��� �:��� 	�K 	�K

NK ��S.& ��.�� $��Z& b��+�� +�� 5E�$.*.

��+1��}�	:���7 ��6�:?�.� ���$��� 5 ��}� l&�
� ����5

�7 ����:�&5�F� �# ��� 	$�
�� ���# �7 L��<& ��4�<� ���

��.�� 	��K��	��� 035
, ��� -�a�� �$ �� ����$
# .�7 -�I

5
, -�a�� ���� 
#k ����� �7 [�<=& ��� �7 h.7
� 03

�5�$ $�W -.�/ 0�)2K5r, �2K5r, ��5�Z� -�a�� +��

��
�V,.

References 
1. Rotterdam E, ASRM-Sponsored P. Revised 2003 conse-

nsus on diagnostic criteria and long-term health risks 
related to polycystic ovary syndrome (PCOS). Human 
Reprod 2004; 19: 41-7. 

2. ESHRE/ASRM, Revised 2003 consensus on diagnostic 
criteria and longterm health risks related to polycystic 
ovary syndrome. Fertil Steril 2004, 81: 19-25.  

3. Tehrani FR, Simbar M, Tohidi M, Hosseinpanah F, 
Azizi F. The prevalence of polycystic ovary syndrome in 
a community sample of Iranian population: Iranian 
PCOS prevalence study. Reprod Biol Endocrinol 2011; 
9: 39. 

4. Fanta M, Cibula D, Vrbikova J. Prevalence of nonclassic 
adrenal hyperplasia (NCAH) in hyperandrogenic wom-
en. Gynecol Endocrinol 2008; 24: 154–7. 

5. Azziz R, Sanchez LA, Knochenhauer ES, Moran C, 
Lazenby J, Stephens KC, et al. Androgen excess in 
women: experience with over 1000 consecutive patients. 
J Clin Endocrinol Metab 2004; 89: 453–62. 

6. González F, Rote NS, Minium J, Kirwan JP. Increased 
activation of nuclear factor kBtriggersinflammation and 
insulin resistance in polycystic ovary syndrome. J Clin 
Endocrinol Metab 2006; 91: 1508–12.  

7. Piotrowski P, Rzepczynska I, Kwintkiewicz J, Duleba 
A, editors. Oxidative stress induces expression of 
CYP11A, CYP17, star and 3 beta HSD in rat theca-
interstitial cells. Journal of the Society for Gynecologic 
Investigation; 2005: ELSEVIER SCIENCE INC 360 
PARK AVE SOUTH, NEW YORK, NY 10010-1710 
USA. 

8. Zirlik A, Abdullah SM, Gerdes N, MacFarlane L, Scho-
nbeck U, Khera A, et al. Interleukin-18, themetabolic 
syndrome, and subclinical atherosclerosis:  results from 
the Dallas Heart Study.Arterioscler Thromb Vasc Biol 
2007; 27: 2043–9.  

9. Furtado MV, Rossini AP, Campani RB, Meotti C, 
Segatto M, Vietta G, et al. Interleukin-18:  anindepen-
dent predictor of cardiovascular events in patients with 
acute coronary syndrome after 6months of follow-up. 
Coron Artery Dis 2009; 20: 327–31.  

10. de Jager SC, Kraaijeveld AO, Grauss RW, de Jager W, 
Liem SS, van der Hoeven BL, et al. CCL3(MIP-1 alpha) 
levels are elevated during acute coronary syndromes and 
show strong prognosticpower for future ischemic events. 
J Mol Cell Cardiol 2008; 45: 446–52.  

11. Virchow R. Die krankhaftengeschwulste [in German]. 3 
vols. Berlin:  a hirschwald, 1863–1865. From demons 
and evil spirits to cancer genes. 2000. 

12. Balkwill F, Mantovani A. Inflammation and cancer:  
back to Virchow? Lancet 2001; 357: 539-45. 

13. PerwezHussain S, Harris CC. Inflammation and cancer:  
an ancient link with novel potentials. Int J Cancer 2007; 
121: 2373-80. 

14. Hanahan D, Weinberg RA. Hallmarks of cancer:  the 
next generation. Cell 2011; 144: 646-74. 

15. Hennessy BT, Coleman RL, Markman M. Ovarian 
cancer. Lancet 2009; 17: 1371–82. 

16. Dumesic DA, Lobo RA. Cancer risk and PCOS. Steroids 
2013; 78: 782–5. 

17. Olsen CM, Green AC, Nagle CM, Jordan SJ, Whiteman 
DC, Bain CJ, et al. Epithelial ovarian cancer:  testing the 
‘androgens hypothesis’. Endocr Relat Cancer 2008; 15: 
1061–8. 

18. Schildkraut JM, Schwingl PJ, Bastos E, Evanoff A, 
Hughes C. Epithelial ovarian cancer risk among women 
with polycystic ovary syndrome. Obstet Gynecol 1996; 
88: 554–9. 

19. Ferrandina G, Ranelletti F, Lauriola L, Fanfani F, Legge 
F, Mottolese M, et al. Cyclooxygenase-2 (COX-2), epid-
ermal growth factor receptor (EGFR), and Her-2/neu 
expression in ovarian cancer. Gynecol Oncol 2002; 85: 
305-10. 

20. Ozols RF, Bundy BN, Greer BE, Fowler JM, Clarke-
Pearson D, Burger RA, et al. Phase III trial of carbopla-
tinand paclitaxel compared with cisplatin and paclitaxel 
inpatients with optimally resected stage III ovarian 
cancer:  a Gynecologic Oncology Group study, J Clin 
Oncol 2003; 21: 3194-200. 

21. Karg KJ, Canellos GP, Griffitth CT, Knapp RC, Parker 
LM, Welch WR, et al. Predictive factors for long-term 
survival in patients with advanced ovarian cancer, 
Gynecol Oncol 1989; 34: 88-93. 

22. du Bois A, Lück HJ, Meier W, Adams HP, Mbus V, 
Costa S. A randomized clinical trial of cisplatin/p-

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                             9 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


�������	
�,���
���������� � ��������� ���� ���	 
��� 
�� ���������� 
���� 
P\

aclitaxel versus carboplatin/paclitaxel as first line treat
ment of ovarian cancer. J Natl Cancer Inst 2003; 95: 
1320-9. 

23. Friedman GD, Skilling JS, Udaltsova NV, Smith LH. 
Early symptoms of ovarian cancer:  a case–control study 
without recall bias. Family practice 2005; 22: 548-53.  

24. Havrilesky LJ, Sanders GD, Kulasingam S, Myers ER, 
Reducing ovarian cancer mortality through screening:  Is 
it possible, and can we afford it? Gynecol Oncol 2008; 
111: 179-87. 

25. Riman T, Dickman PW, Nilsson S, Correia N, Nord-
linder H, Magnusson CM, Persson IR, Risk factors for 
invasive epithelial ovarian cancer:  results from a Sw-
edish casecontrol study. Am J Epidemiol 2002; 156: 
363-73. 

26. Dumesic DA, Lobo RA. Cancer risk and PCOS. Steroids 
2013; 78: 782-5. 

27. Chittenden BG, Fullerton G, Maheshwari A, Bhattac-
harya S. Polycystic ovary syndrome and the risk of 
gynaecological cancer: a systematic review. Reprod Bio
med Online 2009; 19: 398-405. 

28. Poggi A, Zocchi MR. Mechanisms of tumor escape:  
role of tumor microenvironment in inducing apoptosis of 
cytolytic effector cells. Arch Immunol Ther Exp 
(Warsz) 2006; 54: 323-33.  

29. Yannelli JR, Tucker JA, Hidalgo G, Perkins S, Kryscio 
R, Hirschowitz EA. Characteristics of PBMC obtained 
from leukapheresis products and tumor biopsies of pat-
ients with non-small cell lung cancer. Oncology reports 
2009; 22: 1459-71.  

30. Nowak M, Klink M, Glowacka E, Sulowska Z, Kulig A, 
Szpakowski M, et al. Production of cytokines during 
interaction of peripheral blood mononuclear cells with 
autologous ovarian cancer cells or benign ovarian 
tumour cells. Scand J Immunol 2010; 71: 91-8.  

31. Lorusso G, Rüegg C. The tumor microenvironment and 
its contribution to tumor evolution toward metastasis. 
Histochem Cell Biol 2008; 130: 1091-103.  

32. Liotta LA, Kohn EC. The microenvironment of the 
tumour–host interface. Nature 2001; 411: 375-9. 

33. Gajewski TF, Schreiber H, Fu Y-X. Innate and adaptive 
immune cells in the tumor microenvironment. Nature 
Immunology 2013; 14: 1014-22. 

34. Burnette B, Fu Y-X, Weichselbaum RR. The confluence 
of radiotherapy and immunotherapy. Front Oncol 2012; 
2: 3389.  

35. Gajewski TF, Louahed J, Brichard VG. Gene signature 
in melanoma associated with clinical activity: a potential 
clue to unlock cancer immunotherapy. Cancer J 2010; 
16: 399-403.  

36. Nowak M, Klink M, Glowacka E, Sulowska Z, Kulig A, 
Szpakowski M, et al. Production of cytokines during 
interaction of peripheral blood mononuclear cells with 
autologous ovarian cancer cells or benign ovarian 
tumour cells. Scand J Immunol 2010; 71: 91-8.  

37. Shi Y, Fan X, Meng W, Deng H, Zhang N, An Z. Enga-
gement of immune effector cells by trastuzumab induces 
HER2/ERBB2 downregulation in cancer cells through 
STAT1 activation. Breast Cancer Res 2014; 16: 33.  

38. Lai D, Wang F, Chen Y, Wang C, Liu S, Lu B, et al. 
Human ovarian cancer stem-like cells can be efficiently 
killed by γδ T lymphocytes. Cancer Immunology, Imm-
unotherapy 2012; 61: 979-89.  

39. Lu J, Aggarwal R, Kanji S, Das M, Joseph M, Pompili 
V, et al. Human ovarian tumor cells escape γδ T cell 
recognition partly by down regulating surface exp-
ression of MICA and limiting cell cycle related molec-
ules. PLoS One 2011; 6: e23348.  

40. Dharma Rao T, Park KJ, Smith-Jones P, Iasonos A, 
Linkov I, SoslowRA, et al. Novel monoclonal antibodies 
against the proximal (carboxy-terminal)portions of 
MUC16. Appl Immunohistochem Mol Morphol 2010; 
18: 462-72. 

41. Bast RC Jr, Spriggs DR. More than a biomarker:  
CA125 may contributeto ovarian cancer pathogenesis. 
Gynecol Oncol 2011; 121: 429–30. 

42. Rao TD, Rosales N, Spriggs DR. Dual-fluorescence 
isogenic high-content screening for MUC16/CA125 
selective agents. Molecular cancer therapeutics 2011;  
10: 1939-48.  

43. Lau MT, Wong AS, Leung PC. Gonadotropins induce 
tumor cell migration and invasion by increasing cyc-
looxygenases expression and prostaglandin E(2) produ-
ction in human ovarian cancer cells. Endocrinology 
2010; 151:  2985–93. 

44. Burke F, Relf M, Negus R, Balkwill F. A cytokine 
profile of normal and malignant ovary. Cytokine 1996; 
8: 578-85.  

45. Rabinovich A, Medina L, Piura B, Segal S, Huleihel M. 
Regulation of ovarian carcinoma SKOV-3 cell prolifer-
ation and secretion of MMPs by autocrine IL-6. 
Anticancer Res 2007; 27: 267-72. 

46. Tempfer C, Zeisler H, Sliutz G, Haeusler G, Hanzal E, 
Kainz C. Serum evaluation of interleukin 6 in ovarian 
cancer patients. Gynecologic oncology 1997; 66: 27-30.  

47. Mielczarek-Palacz A, Sikora J, Kondera-Anasz Z, Mick-
iewicz P, Mickiewicz A. Effect of Th1/Th2 cytokine 
administration on proinflammatory SKOV-3 cell acti-
vation. 2015. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-1
0-

17
 ]

 

                            10 / 11

https://ijem.sbmu.ac.ir/article-1-2080-en.html


227/Iranian Journal of Endocrinology abd Metabolism Vol 18 No.3 Aug-Sep 2016

Original Article 
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Abstract 
Introduction: Polycystic ovarian syndrome (PCOS) is a proinflammatory state that underpins the 

development of metabolic aberration and ovarian dysfunction in the disorder. Chronic 
inflammation and increased levels of androgens in these patients and their impact on the immune 
system, may be able to disrupt antitumor activity and thus increase the risk of developing 
malignancies including ovarian cancer. Materials and Methods: Peripheral blood mononuclear 
cells of 50 patients with PCOS and healthy controls were purified by Ficoll density gradient 
centrifugation. We then measured cell proliferation and concentrations of cytokines TNF-α at 
different time intervals (48 and 72 hours) after co-culture of ovarian (SKOV3, A2780) and breast 
(MCF-7, MDA-468) tumor cell lines with PBMC in indirect contact of transwell system. Results:
Proliferative response of executive cells during stimulation with tumor cell lines after 48 hours was 
not statistically significant between patients and healthy controls. Between the 2 groups,  
proliferation rates at the end of 72h were significantly higher than after 48h (P<0.01). The 
production of TNF-α in co-culture of A2780 cell lines significantly increased in the patient group in 
time compared to the controls (P<0.05). Conclusion: Our findings confirmed that, compared to 
healthy individuals low levels of chronic inflammation in patients with PCOS exhibit increased 
proliferative response of immune cells and TNF-α levels. An increased risk of cancers in patients 
with PCOS however requires investigation of other aspects of anti-tumor responses in vitro, with 
larger sample sizes. 

 

Keywords: Polycystic ovarian syndrome, Chronic inflammation, Ovarian tumor cell lines, SKOV3, A2780, 
Co-culture 
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