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Abstract 
Milk thistle (Silybum marianum) is a medicinal plant with anti-inflammatory and 

antioxidant properties and in the treatment of chronic liver and inflammatory diseases 

that grows in the Mediterranean region. This study aimed to investigate the effect of 

silymarin in milk thistle on lipid profile, liver enzymes, and inflammatory cytokines in 

the blood of male Wistar rats. First, 16 adult rats with an average weight of 180-200 

grams were selected and treated with silymarin and accumulated alpha-amylase. Then, 

by comparing with the control sample, the profile of triglycerides, cholesterol, low-

density lipoprotein (LDL), high-density lipoprotein (HDL), liver enzymes alanine 

aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP) 

and also, inflammatory cytokines interleukin 6 (IL-6), interleukin 1-beta (IL-1β), tumor 

necrosis factor-alpha (TNF-α), nuclear factor kappa B (NFKB) and C-reactive protein 

(CRP) with kits specificity and ELISA method were assessed. Data analyzed using 

ANOVA and Tukey's post hoc tests by the SPSS software. Based on the results, the 

group treated with silymarin dissolved in 1% dimethyl sulfoxide and agglomerated 

alpha-amylase showed a significant reduction effect on the level of inflammatory 

cytokines, liver enzymes, LDL, triglycerides, and cholesterol and also a significant 

increase in HDL in the blood, compared to other groups. It is concluded that silymarin 

can potentially protect the liver by modulating the level of liver enzymes. By reducing 

the lipid profile and inflammatory factors in the blood, it plays an important role in 

reducing diseases related to the liver, cardiovascular, and immune system, further 

research should determines the optimal doses and areas and the individual 

characteristics of the patient and underlying diseases. 
 

Keywords: Milk thistle, Alpha-amylase, Cytokine, Liver enzymes, Lipid profile, Silybum 

marianum. 
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1	!,�7 )Silybum marianum (�	�, # �F��� �0'$ � �/�)0. �G H �7 �/2/ 2+ ��  �' ���+  2�I�! ,# �#0�� ,�J

�! 2' 0	�!K,�L�/ (�!,# ,# ���� M	  .�	�, O�F �/ G�� 2P.�I! .��  20=� , Q 2R�� #,�! �/�)0.  � K�:+ M!*! K�F

1	*'$ ��/S T	�=�4 / �1	!,�7 ;�P= U�+� �M	,�L���� �VW� ��,/�� � K�:+ K�FM�+�0�, (�7 ,# �/�)0.  K�F ' K�F

�� ��X'  ,�0�	� # Y'.  �ZF�Y4 M	  ,#16  [��0! (
� �/ \.�/ �, �180  ��200  � M	,�L���� �/ ,�L�� ��� � ^�_0'  ��

�`LF�a.$ M� -bLX� 
"�!$, Q 20=�	 �K� 	#��! �,�L�� �,�# (�	�4 
  c4 .��0= M�<��4�d�. �;�0��+ ��	�����1+ �.�%S �/ 

)LDL( #�	
 �.�%S �/ M�<��4�d�. � )HDL( #, 1	*'$ ,��+M�'e$ T!�� K�:+ K�F
 a�' ����!$ )ALT(�  ���,�d�$


 a�' ����!$ )AST( 
���a�= M�.�3.$ � )ALP( M�+�0�� f�I� �M	  / ��"� .�� �/�	
, M�+�.0�	  2�LR 
  �/�)0.  K�F 6 

)IL-6( M�+�.0�	  �1-�0/ )IL-1β(�a.$ ,�!�� 
�3' ,�0+�= � )TNF-α(20�F ,�0+�= ��4�+ K  B )NF-κB (�&�+ � M�<��4 � C 

)CRP (��+ 
  �#�a0�  �/�
 �'   *	e  B�, � H�g_! K�F�# # .�	#� K��(�!
$ 
  �#�a0�  �/ �F ANOVA  �+�� �:��P� �

�/ �', *=  SPSS  �� T���� . # # (�&' h	�0',�L���� �/ ,�L�� 2+K# ,# ;���! M	 ���+�a.�� T�0!1 �i,# �a.$ � LF 2/ - 
"�!$

bLX���� 	�� �/ 2�	��! ,# �20=�	��P! ZF�+ ���� ,�L�� K�FM�+�0�� jI� ,# K, #1	*'$ ��/�)0.  K�F �K�:+ K�FLDL �

K��.��,# �#+ #�X	  ;�0��+ � �	�����2+ HDL 2/  K, #��P! ,�J�=�	 Z	 *=. 1	*'$ jI� T	�P� �/ M	,�L���� K�F

(�&' �K�:+ �L)! Z�' �(�7 ,# �/�)0.  K�F,�0+�= � K��d�. T	�=�4 ZF�+ �M��`LF .��  �:+ K / �0k=��! T��'�04 ���F#

K,�L�/ I7 ZF�+ ,#�! �a	  ��L	  10��� � �l�� � U�Q ��:+ �/ [:�! K�F / 0&�/ ������� ��X'  .��+ 2��)/ 
�# M��P� K

��Y	� M0=� k' ,# �/ ����.�/ m�0_! [	 � ,# ($ � V  ��,/ �K,�L�/ � ( ,�L�/ K#= K�F2��!
 K�F��  K,�G �K . 

:
�+/< ���/< ! ,�7	1 ��a.$-!$�
"� 1	*'$ �M�+�0��K�F  �K�:+�=�4	T /S� �Silybum marianum.  

F3�G3  

2/ ��F��� �e�g�! 2/ "0:! # =  M�/ ,# �Y	�

K,�L�/���	 *= ��/�:�! �M!*! K�F20=�	 K  .�' 

1	!,�7 )Silybum marianum(n	 �F��� � �	 2.��

(Q �2' 0	�! 2�I�! 
  2.���# ��L	  �	��� K / �F

��������� ��� 	
���� ����� ����� 	���	 ���� 1404 	 ���� 38-25 

ISSN:  9724-1735  

�H�)@8 F?�G3 



������� 	
���� ����� ���������� 	 ���	  ����1404	  ���� 38-25 	&'��(�� ) 
*+,��� 

  

27 

 

K,�L�/ 
  �P��� m�J (�!,# � (�/ 
  �K�:+ K�F

 �k=��! M��`LF �
��� � ����dF �^S �:+ 2�LR

 20=� , Q �#�a0�  #,�! �I��! ��L� / / ,# �:+ 
 

 �� )1( .(����! �:+ 1.�� #3�L� qa� K / a' �F

�! �)/ ���� M	  
 �'/.  K�, / r���L� �������

(��%�.�'�"= 
  �:�+� �M	,�L����s _0�  K�F ���

;�P= � �1	!,�7 
  *+L0! �M�:���� �($ t*R M	�

  .��  ��� i��� M	�#/,�+4 2/ ��:�+� M	

��� T	�:� �F��� �P�:J2/ U�-  � �'  2/ u0&! ,�J

�! ,�+ �', # K*	�L0! ���.�/ O �F  2+ ��SF ��'�,

($ ���.�/ �&_/V  #,�! ,# �PIQ �F �� 
��F � �F

 ��  ��&' 2v , )2(. ��! H �7 1	!,�7 #�7 �0k=

�! ;�L�  ��i  1��'�3! 2� w	J 
   , :��+

�0'$�G � �/�)0. �G ��' ���+  n���:�=)3(.  ��Y	�

M�+�0�� 1�k�� ,# �	�' �� 2/ ($ �/�)0. �G K�F

^�)0. �! �# # �:�'  
�# # (�&' ��P.�I! .#�� 2+ �' 

 (��/ ���� M	 COX-22I� � 2+ � ,# K���+ K 

�! ,�)! � 1�k��  , ���  �/�)0.  K�F��! ��+)4(. 

 x��.��%�� ��! M	,�L���� �M��`LFNF-κB   ,�)!  ,

(y (��/ � �#+Z�4 K�F 1�k�� ,# 2+  , �/�)0. 

��M�+�0 ��', # Z�' �/�)0.  K�F��	$= / Vz! K�F

�! T	�P�;��� K��/ �M	  / (�*=  .��+K�F T  �/�)0. 

�! , Q �VW� ��� *�'  , �F#)5(��X'  ������� . ���

B�! K�, /�# # (�&' �F jI� M	,�L���� 2+ �' 

M�+�0��Z�4 K�F ZF�+ �L�"4 � �:+ ,#  , �/�)0. 

�# # �T/��! ,# �IL-10  >��4 ,�)! ,# 2+  , K�F

�! Z	 *=  �#, # Z�' �/�)0.  �F#)6-8(.  �! �'  �:+

1� ,# �����2'�%�/ 
  �	 #
 n����/ 
  ���#, � K�F

�F�, # �[��!3.  � ��  �F C- � T)9(1	*'$ . K�F

1)! 
  
 a�' ����!${7�� M	� �g�_&� K�F

K,�L�/�! ^���! K�:+ K�F T!�� � �'��M�'e$-


 a�' ����!$ )ALT( � ���,�d�$
 a�' ����!$ 

)AST( ;��� [��� 2+ ��0�F �:+ �L�&' ,�4 K�F

($ �!� jI� Z	 *=  � ��� j��2/ �F ( ���

k' ,# K�:+ ��L� �/�	
,  K / #, �'�0�  %'�&' 

�! 20=� #��)10(�! (�&' �F �� . Og! 2+ �F#

�! 1	!,�7 � �	��L�� �n�.�/�0! K�F0! ,�4 �' ��

 �!� jI� #�:)/ ,# � ��+ T	�P�  , �:+ �/�)0. 

1	*'$Vz! K�:+ K�F  ���/)11(.  
  �F�� �F
"�!$

1	*'$T	
�3��� K�F,# 2+ ��0�F 
e�,��F  2	*X�

� ,��F�/+ |�:�,  M�&�4 ��P.�I! .�', # Z�' �F

 bLX� M�/�a.$-
"�!$ K,�L�/ �7/ � �3�.�/�0! K�F

;�! ,#  ,�# # (�&' �' ��� K�F �' )12( bLX� .

�! }, �'�!
 ���<��4 ,�07�� M�<��4 n	 2+ �F#

 �P�:J�- U.�Q ,# � �# # ��# 
   , #�7 �P�:J

 ��:�+� #, # ;�L0�  2+ �X'$ 
  .�/�	 bLX�

 K��v�'��"= Z�' ���<��4 K�F��v���!$ OC� ,#

 K,�)! V  ��,/ 2/ ZF�Y4 M	  �����/ 20� #

 207 #4 ��	 = M	  / 1	!,�7 ,# M	,�L���� �.�L0� 

 K�F0! ,�4 / M	,�L���� �VW� �M��`LF .�� 

1	*'$ ��	��L����/K�:+ K�F M�+�0�� � �/�)0.  K�F

�, (�7 ,#P.�I! #,�! ,�0�	� # Y' ' K�F , Q 2

�=�.  

I)� ) 2'�3��  

�)*1���
 ���� : 
  2P.�I! M	  ,#10  # Y' ' �,

) ,�0�	�200-250  ( 	  ,�0��4 �0�0�'  
  2+ (��

T3��4 �!�L� .�� �#�a0�  ��'�� 2�)� 2/ |�/! K�F

 20�L+ ��	W� � ���/
�/ #,�! ��' ��� ,�L�� � K, �)%'

��� ,# ��' ��� 
  �#�a0�  �Q"7   �0�	
 ����

�, .�=� , Q ������� � ���� �� � K�!# ,# �F

2±22 2R,# '���027S �/ # � K12  ����

 � �	����,12  �	 C- 1	y, ��� �3	,�� ����

�'�� K, �)%' #, �'�0� .  ��� ,�)S 2/ ��' ���

�'�� 1���� K,�L��: ;�  ���:  �=�	,#3 ���! ��

�a.$-bLX� 
"�!$ ,# 20=�	 (��/ ���a�= =�/ M�.��
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(����/�3' . ��# ���:  �=�	,#3 ���!�a.$ ��- 
"�!$

bLX� ��! 2/ (����/�3'  [	 � ,# K, �)%' � 20=�	

8 
�,. ��� ���:  �=�	,#3 ���!�a.$ ��- 
"�!$

bLX� M	,�L���� � LF 2/ 20=�	2 ���! ,e�! ;���!)

 ,#1 �i,# K# 2/ (����/�3'  � (���+�a.�� T�0!

 ��!8 
�,. �,�)S ���:  �=�	,#3 ���!�a.$ ��-

bLX� 
"�!$ �/ � LF 20=�	1 �i,# K# T�0!

 ��! 2/ (����/�3'  � ���+�a.��8 
�,.  (�	�4 ,#

�, �,�L�� �,�# U�Q 
  ���� B�)�/ �=��+ �/ �F

($(�7 �F�X'  K��� �/ K�F0! ,�4 � �� �	��L���

��0=� , Q ��,/ #,�! ��.  

�'��'1+*
 �*� ����>?' ) ���+�+��+� 
��*>3'��8 :

1	*'$ ��.�P= K�FALT �AST  � ALP  
  �#�a0�  �/

�i�g07  ��+ )Dialab Co., Austria(  w/�I!

�
 �'  ��'
�� T3��4 2� ,# ��+ ��:�+� .�� K��

 �2�)� 1	*'$ F K / Z	�!
$ 2.�. ��! 2/ � |��_!

60 K,�' ^CR .�'�� 2/�3'  2�'�V )OD(  (�!
 ,#

ai  )A1 (;�  2��Q# ,# ($ � ��~� � �� �:V 

)A2(��# � )A3( ��� � )A4 ( K / .�	#� M��P�

K�F#, �'�0�  
  ��7 # ��a�+ ;0�+MAN NORM 

(ELITROL I, REF: 613046)   �MAN PATH 

(ELITROL II)  2�)� [��� ���Man Company, 

Iran   (�!
$ (��� :�.�+ �M��`LF .�� �#�a0� �/ �F

 #, �'�0� ELICAL2 (REF: 613048)  �=� ��X' . 

�' �
 ��K #��!	 LDL  �HDL J ��� 2��! �#� 

OC� T!��  	��.�<��4�d�M�F J 
 	w  Z�+ �

*'$	L� OP! ,��� � � �($ U�+� �P/ 2��! ,#�F 

;"�'  ,�k�! 2/ ��R�# n	 �/�K	C4  w	J 
 

 �v QODs  M��`LF .�=	C4 �,�i�' �
 ��K 

�k�-K�F  ;�0��+ �K� �	����*'$ B�, 2/	L �

x',X��� )Point End, Enzymatic, Colorimetric (

 
  c44 Q#�2� ��/�3' �(�  ,#37  2R,#�0'��# � �

ODs  � 2'�L'#, �'�0�   n'"/ T/��! ,#�' �
 ��K 

.�� ,�k�! 2/ ��	�)' ,# �' � �
 �K .�P=��  2�

1	*'$ (�7 �� ,# 
 ;�!= 
 	 .�� �#�a0�  

 
2/ ��,/ ,�k�!M�+�0���/�)0.  K�F )IL-6, IL-1β, 

CRP, NF-κB � TNF-α( 	2'�L'K�F K�!# ,# �� 

80- �0'�� 2R,## � K, �)%' .�'��  �/ ZX��

K,�X� ��+ 
  �#�a0�  (BioScience GmbH, 

Germany)  �v Q �OD  ,# 450 0!�'�'  [���

��%0�# ELISA Reader  (BI Biotech, Co., India) 

�� ��X' .   

F�9L.:
��3: 6+/�.) �# #�' �/ �F, *= SPSS  2_�' 

16 B�, � K,�!$ K�FANOVA  n	(�!
$ � 2=J 

t �R�
 )05/0 p ˂( 2	*X� �,�i ,# .�'�� T�����

 �:��P� (�!
$ �, #��P! ���a� ��F�&! Tukey’s post 

hoc �=, ,�+ 2/ ���a� W&�! M��P� K /.  

M��> 

���+�+��+� 
��*>3'��8 ������' &�4 : *�.�'$ h	�0'

 T3�) K,�!$1 jI� 2+ # # (�&' (AST   �� ,#

�, (�7 �/ ���,�L�� K�F�a.$-bLX� 
"�!$ 20=�	

 ��! 2/ ��� 2/�3' )8 
�,(  ��� 2/ �:�'

�=�	,# ����+�a.$-;�!' 
"�!$ (����/�3'  (��/)( 

��P! Z	 *= �� # K, #.  2+ �F�� �M	  / ��"� ��

�a.$-bLX� 
"�!$K# � M	,�L���� �/ � LF 20=�	 T�0!

 ���+�a.��%1 ��P! ZF�+ ��'�� ,�L�� ,# K, #

 jI�AST  ��� �/ 2�	��! ,# K�F�a.$- 
"�!$

bLX�2/�3'  20=�	���  ��a.$-bLX� 
"�!$ � LF 20=�	

�/ K# ���+�a.�� T�0!1 �i,#  .�'# # (�&'2/ ,�J

�+� �0'	h �, # 2+ # # (�&'K ����,�L	M  ,# ;���!

#K0!�T�+�a.���� 1 �i,# �P! V �, #K �, /K 

!�( * AST �, (�7� # Y' ' K�F	,�0�  � �� #

�P! ZF�+ ���/�, #K � ��� 2/ �:�' ($�,�L  ���

!$ �/�
" bLX��� 20=�	 )001/0 p <(.  �)/�&! h	�0'
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K /ALT  �ALP   ,# 2+ ���a� M	  �/ ��� ��F�&!

 �/ ���,�L�� ����a.$-bLX� 
"�!$20=�	  �/ � LF

M	,�L���� 	��P! � ��~�#�:' , # )446/0  =p  �

069/0  =p( .��� �M��`LF �/ K,�L�� K�F�a.$- 
"�!$

bLX�M	,�L���� �/ � LF 20=�	  )�a.$- 
"�!$

bLX�K# �/ � LF 20=�	 ���+�a.�� T�0!1 �i,# 

' ��� 2/ �:�'  , K0L+ Z	 *=�a.$- 
"�!$

bLX�20=�	 2/�3' �)�� ��� �'#+ 2/X� )001/0 p <(. 

 T3�2  	#��!LDL ��� ,#  , m�0_! K,�L�� K�F

�! (�&'( *�! .�F#LDL   �/ ���,�L�� ��� ,# (�7

�a.$-bLX� 
"�!$�=�	,# ��� �/ 2�	��! ,# 20=�	 ����+

�a.$-(����/�3'  (��/) �P�:J 
"�!$(  Z	 *= 

��P!�� # K, #.  �/ � LF M	,�L���� ����  M	  /

�a.$-bLX� 
"�!$�	K# ,# 20=T�0! ���+�a.��1 �i,# 

2/��P! ,�J jI� ZF�+ ���/ K, #LDL  ,# (�7

�,��� �/ 2�	��! ,# ZF�+ M	  .�� �F�a.$ K�F -

bLX� 
"�!$K# �/ � LF 20=�	 ���+�a.�� T�0!1 

�i,# �a.$ �-bLX� 
"�!$2/�3'  20=�	��P! ��� , #

#�/ )001/0 p <(. K� K / �)/�&! h	�0'�	����� 

(TG) �.��,# ��� ��F�&!/ M	,�L���� V  2+HDL  

2/ .#�/ ��3P!K,�J�a.$ �/ � LF M	,�L���� 2+-
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�a.$ �/ 2�	��! ,# �/�)0. -bLX� 
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3� T1-  �VW����K�F jI� / 2P.�I! #,�! �'�!,# )A (AST) �B (ALT � )C( ALP (�7 ,# �,K�F ,�0�	� # Y' ' .

)001/0 p < �***:001/0 p <:###.(   
Fig. 1. Effect of the studied treatment groups on the levels of (A) AST, (B) ALT and (C) ALP in the 

blood of male Wistar rats. (p < 0.001:***), (p < 0.001:###). 
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 T3�2- ��� �VW�K�F K,�L��  #,�!jI� / 2P.�I! )A (LDL) �B () �;�0��+C (�	����� K� � )D( HDL (�7 ,# 

�,K�F ,�0�	� # Y' ' )001/0 p < �***:001/0 p <:###.(   
Fig. 2. Effect of the studied treatment groups on the levels of (A) LDL, (B) cholesterol, (C) triglycerides 

and (D) HDL in the blood of male Wistar rats (p < 0.001: ***), (p < 0.001: ###). 
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 T3�3- ��� �VW�K�F K,�L�� jI� / 2P.�I! #,�! )A (IL6) �B (IL1B� )C (CRP) �D( TNF-α ) �E (NFKB  ,#

(�7 �,K�F ,�0�	� # Y' ' )001/0 p < �***:001/0 p <:###.(  
Fig. 3. Effect of the studied treatment groups on the levels of (A) IL6, (B) IL1B, (C) CRP, (D) TNF-α and 

(E) NFKB in the blood of male Wistar rats. (p < 0.001:***, p < 0.001:###). 
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