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1) #�

23�) #
4 �
�! $� 5�.) �
67��8/"9: ;<'=>? @3 A3#
>�'�� )Milk thistle� ( 
/�>'D E
 Silybum marianum  .,��$� F�?�G A3�H  ,'D ��

 ��
I��� *J ����� A�-��" �#
>�� #� ���
�� ) �*K? �
 Hepatoprotective (�) ��
���� @�6�'? #�  .�8-L
� #�  �
 ��4�H �6>3� �3*0G ����� 

)Immunomodulatory ( .,�� ��:�3MN �#8O �G
0�
1) P8Q4 A3� #� " ��:�! #��R �S8G �#8) A�TTU) �8� $� �
�! A3�*  $� V�0�
1) A3� H

� ��#��" A3#
>�'�� �� DMSO )Dimethyl sulfoxide (,��8�6� ��W<G ��  �
 T  ��8'� ,.? X3��- #� �/
%/��8�.  

��� :�� L8'� �$
��*S ��%  @G �
  �1�U) �84 �� )PBMCs  
3Peripheral blood mononuclear cells (" F'Y"�� 2�
� ���:� $� 

@3�UG ;=�  A���"
/
</
? 
� ��A )Con A  
3Concanavalin A " ,:�! E
Z/� (L8'� ��W<G ��[�)  
 �
./ $� ;N L8'� ���? #�� ��
) 
� 
   �

,6�#8': CFSE )Carboxyfluorescein succinimidyl ester ��#�� ( �� ,K%/ ���)8���8': 
� �� ��
3$#� "* 
- ,:�! #��R \Z6� �#8). 

����� :�� ,]'^ #� A3#
>�'��  �
 µM 100  "µM 200  �� ,K%/Dimethyl sulfoxide �]�9) ��
R #8Y �� L8'� ��W<G �� ��%  @G �
   ��

�) #
I) �# �1�U) �84 *6?. 

����� :���� �� �S8G 
�  ��� �#
I)L8'� ��W<G �� A3#
>�'��  �
 T*3
- H ��8��  ��86D �� �� $��*66? #
I) �3
�>�- �
 "#�� A3[73
S  " �6>3� �

�6>3� `8?�� �� $
�/ X3��- #� \(� �
�� �"#�� @3H �8>/ ��
����.  
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 TL8'� H ��%  @G �
  H�1�U) �84 �� �� *3
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)Milk thistle (   ��#+8 9��� ��
 Silybum marianum 
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 :���;<Silybin =���>� ����)  *(���/� �? @������ )"����

Isosilybin *Silydianin 4 Silychristin ) ����/�1 .(

 �64������'	� �3B �
 )"��#�+�/ 6�  :��8 ��3�8 �
 ��

   ����#�
 ������ �� ���;� C��
�     ����� ���;� ����

 D�����E ������/� F��������� 4 ��������G� *64������/   

)Fatty change (   ��3��� 4 :��H2� I���J� 6� ���$��

�� ���K'/� �#/ �"��#�$ L#� .���� ��  )"��#�+��/ )�

M�3� �����       4 ���B��/ ��N ���� � *�
��O'2� ��N

�'�?  ���	�� =�� �4� ��>2�P� ���
 .�/� �����	��

��#"� :"�>� ��� � )Immunomodulary ( �� ���� )"�

���� Q��R� Q��R� 4 ��� �"��     ��
 �����6 )�"� �� R��

) ���/� �����/� S���E3-2 ������ ���1"� ����>2�P� .(

���� ����� ���'�? .��" )"��#�+���/ ����  4 �3��< ������	��

Hypolipidaemic agent ���'�? ��� � ���
  ."V3����/���

 �/�)5-4(.  

 ���4��� .�	�3� ��� � I5� �
  ������ ���O�  �

����#"����� ������ .��"V323������ ����>2�P� *  ���� �����

64� �� �'Y )"��#�+�/   .�"V323"R�� ���  ��
  �;�	�

Z�
*  �#/ ��[.�/� �\�'� ��*   ��� �/� ��$ ��O���,

  �����#�
 ������� �� �? 6� ���K'��/�   �3�����3� �����

� ��3� �H"V323�3#"�]   ) ����� ����< ��>2�P� 4 ���6 .(

  ���"��� ���
 ��1"� ��>2�P� �� )��L#�  ��/�  ���

�� �? ���'�� 4 )"��#�+�/     ��
 ����K� ���� � ���3�

64�+H/�4��� ��6�P� :��38 6� ���
 �4� R"  �'�$��

) �$�
7�
 .(  �$� ��O� �� )"��#�+�/ ��`"4 �
 �03�

   ����	�� ��'�/4�, ��B�/ �� 63',3,? ���2� 4 �23+/

)8 ��O�����, *(��$ �� ���/�)"��#�+���/ ��� � )��"� ����* 

��     ��'�? ���2�>� ��
 b3�
�� ���3�    ���O� 4 ������	��

=�H"��� ) �$�
 �? ��6? ���9.(  

 ���/3K�2 ��$ =�>�   ����T    .�" 6��[? @�03� 

��1�/ �����	� ��/=  ��� �23+/ :��� ���   4 �3�$

�V ���
 �+#0 6� �23+/ d+'e� =�#8� =�'�� ��   ����

   ���#"� 7'�	�/ 7����� )Immunoregulatory genes (

���� �2���*4� )"� 6� .  f/�, g4�$ ���
 �? ��H+#8

  ���$ =�>� ��"��� *)"� �
 �458 .�/� ��4�N ��#"�

��/3K�2 T =3H23� �� �����h� �
 ���#� 
P/ ���� 

�/� �? 6� ����	
 ��   f�/�, ������, �� ��  4 ���   ��"

�? ���� �4�
� �� �6�
 �#O� i�� ��   i"�R��� .����

    ����"6 ����>� �3�jY :�2� �
 �23+/ R"�#� 4 ��3+�

6�/ 4     ����"�R�� 4 ��;k� ��3�6��
 ��
 ���#� ������* 

�� l�K�� m"�/ ���	
   �
 .��'�� �  =��k� ��3��8*   4 ���23�

)"��3'"�/ �6�/���  =3+/ 6� �$�� ���T  *��$ =�>�

=3+/ R"�#� 4 ��kH�   ����T   =3+�/ ��
    ��"��0� ����

�� �� ��?��� ��� ��n ��3� )10.(  

�? 6� �"�0 =3+/ �
 )"��#�+�/ � � ��   ���#"� ���

��/3K�2 �+#0 6�  ���T �6���� �� �    �'����$�� ����"6

Q��R� ���'/� �
 *�/�  ����  �4��K'�*    ��3�� �"�����

���K'/� � /�� 7� )"��#�+�   ���kH� �
 ���O� � � ���3�

=3+/  ���T        ���23� ���O� ��
 ��� ��$�
 �'�$��IFNγ 

)Interferon gamma ( 42-IL )2-Interleukin (

 ���#��/� )6    =3+�/ ���kH� p�8�
 7�� 4 (   ����T *

 q$��IFN-γ *4-IL* 10-IL   ���/3K�2 r�/3�   ����

) �3$ =�>�11 7�	���H� �� �/� �2�Y �� )"� .(   ����

�`"4  �� �
 )"��#�+�/ �
 ��$ ���� �;	� ��� � ���
 �

) �	�� se�� �
3�2.( 

t�/� )"� �
*  ������ 7���� )"��#�+�/ �   ���#���<

 4 ������ ."�
� ��2�>� 4 �/� ��#"� 7'	�/ f/�,

  �'�	
�4 �/� )H#� �? ��#"� 7'	�/ ������ ��O� �"

Q4� �" 4 ��+[ �
     �
 .��$�
 ������� ���� � �45�8* 

��#�+�/��� )"  ��N ��2�>� ����� �E   ��/� �
��O'2�* 
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     ����� �'����$ 63��� )"��#�+��/ � � )"� 7	���H� ���

) �/�14-12.(  

    ��
 ��03� ��
 4 u<��� )"� ��$ )$4� �3��� �


��$�Y �� 4��� )"� *Z�
 �'���� �   ���K� ���
��� ���3�

� 4v���#�
 �� �   �$�
 �'$�� �H"V323�3#"� ���  ��� �

 �
�
� )"� ��4�N -� ���� ��2Z� . ��
���
)"  I��� *

)"� �>2�P�* =3+/ 6� ���K'/�  �'�	� .� ���   �3�� ��

�P�
� )Peripheral blood mononuclear cells   ��"

PBMCs (72�/ )�;+B4�� 4 =�>� �? �6�/  -"�B 6� ��

 )�2�4���H��� �
 ."�
�A .�3
  )��L#� )"��#�+�/ � �

=3+/ ��kH� �
   ���T ��$ =�>� �    r"���$ �� ����	��

In vitro ���� ���< �/��
 4 -��
� ��3�.  

  

��� 	
  

g 05/0 )"��#�+�/ ��3, 6� )g 7/500 :MW *0292C 

:Sigma, USA, product No ( ��ml 1 ��  :���'�

�"���	�3K23/ )DMSO  ���"Dimethyl sulfoxide( 

    �������n =3���+
� �����\"� �3������ ����
 s2�����   

)Stock solution (mM 100  .�$ :Y   �����n =3�+
�

=�"4 ��    �� 4 7��	�� .�E3� ���� Cᵒ 20 -    m�<3� ���

   ���K'�/� 6� i��, ����3� ��� 4 �$ ����O1� ���K'/�

�R"�� 6�  y��� �$ ��1�"��6? r�
� ���� �
 ���/�
.  

mg 5  ) )�2�4����������H��� ��3�������, 6�6397L:  

Sigma, USA, catalog No �����
 (ml 1 PBS 

)Phosphate buffered saline  :"�'�/� ()4/7  =pH (

 �"ml 1    �����n =3�+
� ��� �$ ���N� ��� r�
�  �

mg/ml 5    =��"4 �� �����n =3�+
� .�3$ ��\"�   ����

7�	�� .E3�     ����� �� 4 ��"��� ����
°C 20-   ���

.�$ ����O1� ���K'/� m<3� 

=3+/  �'�	� .� ���     �3�� 6� ��P�
� �3�� ��

��"��G� �      V3�K"�'���/ .���H� ��
 @�+B4�� 72�/ �����

 .���$ ��0 =3H"�� �4�ml 10     ��
 ���"��G� �3�� 6�

     )�2��/ ����
 ��K�	� =3�+
� 6� ��
��
 7\Y )PBS (  

)4/7  =pH(   ��
 ����? �
 :{�Y =3+
� .�$ b3+e�

 �����
 =3H"���� �4� ���$ �� 4rpm 2800 ����� ���
   

20    �� 4 ���"��� V3�K"�'����/ l����� ������ �� �����<�

�+Y�� � �>
* =3+/  ���PBMC  6� ���K'�/� �
   ��G�,

 m��#0 �3'��/�,    ���
 ���;��� 4� |G��/ 4 ��4?PBS 

=3+/ m#0 ��� 
 .�$ ���� 3�'	$ ��$ ��4? �  =��;��

�?* =3+/  4 �$ Q��#$ ��  ��"}�, ��	"6 �?    ��
 ���

) 3+
 ��G"��04/0  �{�� ��PBS   4 ��"��� �
��"6�� (

=3+/  �
 �"��  ��"}�, ��	"6   6� i��
95  �{���  ��

     ��� ����< ���K'�/� ��3�� i"���6? ���>
 :Y���  ���'  

)3  =n.( 

=3+/ �'	� .� ���   ���$ ���0 �P�
� �3� ��* 

 ��$��kH� ����~ �
�"6�� �O0r/3� ����  �CFSE 

)Carboxyfluorescein succinimidyl ester (

�������  ���������$ .���"�
� �3������ ����
 4 �����kH� 

��/3K�2  ���T �? �
 ��   )�2�4����H���A )Con A   ��"

Concanavalin A) (µg/ml 5 ( �����N�.���$  |G��/

=3+/ ��� T ��+[ �
   )"��#�+��/ �4��� d+'e� ���

)Mµ 200 *100 *10 *1 *1/0 *01/0  4001/0 ( ������


 �������5   ������� r�����
� �� 64�1640RPMI   

)1640 Roswell Park Memorial Institute (  �4��Y

10  ) �4������ )������0 9�����/ �����{��FBS  �����"  

Fetal bovine serum 4 ( ) ������'�/� r"��$ ��2CO 

7-5  ���� 4 �{��Cº 37(  6� )��L#� .���$ �
3H��

DMSO  ��3�8 �
���$  )"� �� �K��i"��6?   ���K'�/�

�"��� 6� |, .5 64�* =3+/  ��m#0 ��4?  �
 ��
 4� 4

=3+
� PBS V3K"�'��/ 4 3�'	$ .���$  ��R�� |G/
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=3+/ ��kH�   ��/��
 ��3�� ��'�3'"�/3+� ��1'/� �
 �� 

 ���<����.  

4��� 64� ��R�� )��>� �O0 Q4� )"� 6�"�  64�)

�v ��� �� (�     ���� �� ����3�5  �8�
 64�p  63�',3,? 

)Apoptosis ( �23+/ ��� �"50   ��{�� =3+�/   ����

PBMC �3$*  �R\� ��3{ �
 ��4��� 6� ." �� ���


  9����� 6� ���K'���/� ���
 |G���/ .����$ ���K'��/� ��R�����   

Graph pad prism* �{�� =3+/   t��/� �
 ���6 ���

 64� ��������"��� �;�������/�
� ��R��������� 4 50IC   

)Half maximal inhibitory concentration ����
 ( 

4���)"��#�+�/ � � 64� ��3�8 �
v�"��� �;/�
� � .  

�3�6? ���#�  �"�'� .���$ ���H� �;��� �/ :<��Y ��

 )�1������ ��3��{ ���
± ? �����>� I����
����� .���/� ��

�4�����K� �����
 ��������? �������  �3�����6?ANOVA   

)Analysis of variance(    .���'��� ����< ��/��
 ��3� 

001/0 < P ��>� ����? ��
2 6� �$ �'��� ��� �� ���.  

  

���
	 	
  

���� ���	
 �� �
������� ���  ���T  

   �4� ��
 )"��#�+��/ ���O� � � ��$ )$4� �3��� �


=3+/  ���T=3+/ )"� * ���� �
 �� �  ��/�3+�CFSE 

������ 4 �����$ ��� �? ����kH�    ���
 ��4���\� �� ����

��+[  ��
 �	"��� �� )"��#�+�/ d+'e� ��� DMSO 

 ��3�8 �
���$  �3�/�
3H�� 6� |, �K��5   ��3�� �64�

  �� )"��#�+��/ �� ��� ���� �"�'� .���� ���< �/��


����+[ ����� µM 100  4µM 200   :��
�< �3��B ���


=3+/ ��O� p8�
 �O03�  ���T ��  �� ��O� )"� .�3$

 �	"���=3+/ )�#� ��O� ��R�� �
     ��
 ��4��\� �� ���

DMSO  ���>� ����? ��
2 6�  ) �3�
 ���001/0 < P (

) :H$1.(  

  

  
 �	�1���� ��� . ���� ���	
 �� �
������� ����  ���  ���T  !� "#5 ���� �% �
������� &' %�% (�)* +
��* .(������	*� !,�  ���µΜ 100  ,

µΜ 200 &�/0  ���1 ��2 &� ���� ���	
 ��  ���T 3  ��4  �� 356  7�* ��� 8 ��* !� &' 95' ) %�� ��%001/0 < P 3
�4* ���� .(DMSO 

)Dimethyl sulfoxide<��= �% (9���) ( <��= �% (8 ���� �%�6  9��� ��� ) %�� &6>�?  %��  ���3  =n(  
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Abstract 
Background: The widespread use of herbal medicines, because of their protective effects on various 
organs, has been shown in many studies. Silymarin is a flavonolignan complex isolated from the milk 
thistle (Silybum marianum L. Gaertn), has been clinically used for its anti-inflammatory and 
hepatoprotective effects. Recently, immunomodulating effects of this plant have considered by the 
researchers. This study aimed to investigate the effect of silymarin and dimethyl sulfoxide (DMSO) on 
the human T lymphocyte proliferation under the cell culture conditions.  

Methods: Peripheral blood mononuclear cells (PBMCs) from the healthy individuals were activated 
with Con A (10 µg/ml) and treated with silymarin at different concentrations (0.001, 0.01, 0.1, 1, 10, 
100 and 200 µM). Then, cells were incubated for five days at 37◦ C with 5% CO2 for proliferation 
assay using the carboxyfluorescein succinimidyl ester (CFSE) dye and for viability analysis using flow 
cytometry. We analyzed the data using the Graph pad prism (version 6) software. 

Findings: Silymarin had the ability to inhibit the T cell proliferation in vitro. Moreover, 100 µM and 
200 µM of silymarin had more inhibitory effect on T cells (P < 0.001). 

Conclusion: We conclude that silymarin exerts immunosuppression effects, and it could be used in 
therapeutic situations with fewer side effects compared with the other immunosuppressive drugs. 

Keywords: Silymarin, Carboxyfluorescein succinimidyl ester, T cells, Peripheral blood mononuclear 
cell, Dimethyl sulfoxide 
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