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,�6+ %� �S�W�I �� V���D �.��+���!� 	��W (������	 � ����N�	 �PQ+ ��� .
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Abstract 

Sepsis is a systemic body reaction to invasive 

microorganisms such as bacteria and fungi. It has also been 

a systemic response to severe infections and is one of the 

top ten main causes of death among all patients admitted to 

the hospital.  Multiple potential drug therapies have been 

investigated, but as yet there is no known effective 

pharmacological treatment for sepsis. Therefore, the effect 

of aspirin as a non-steroidal anti-inflammatory drug 

(NSAID) in the treatment and reduction of sepsis effects on 

parameters involved in oxidative damage to liver tissue has 

been investigated. For this purpose, the experimental 

inflammatory model was used in this study, that the mice 

were divided into four groups (4 people). The first group - 

control group, the second group-LAP group (laparotomy), 

the third group-CLP group; Group 4 - Aspirin treatment 

group with a dose of 2 mg / kg body weight orally once a 

day for 48 hours after induction of CLP in rats, then blood 

samples were collected from their hearts. In the next step, 

the animals are killed and the liver tissue is separated for 

histological and biochemical studies. Separated liver tissue, 

to test for COX2 gene expression; The Real-Time PCR 

technique was used. Statistical analysis was performed 

using SPSS software and Anova test. P<0.05 is considered 

statistically significant. The results showed that the 

treatment of animals with aspirin is effective in regulating 

antioxidant and inflammatory parameters. Also, the 

findings indicate that in liver tissue, aspirin has the greatest 

effect on reducing gene expression. Pathological studies 

have also shown that sepsis causes damage to liver tissue 

that can be reduced by these methods. Finally, sepsis causes 

oxidative damage to liver tissue and the use of aspirin is 

effective in preventing and improving these injuries. 

 
Keywords: Aspirin, CLP, COX2 Gene Expression, 

Oxidative Damage, Sepsis. 
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=	 A=�� B'A � �A&8	�%�= 5- A	=A �+�4. 	A  ��D -��&�

E��F�� 	A �
�� GH� +%8 I��� �1 �= -5 �4�'A "

"&�8�5 �A&5 <�5� �7��� "�1  � ���J KL�MN�

-O�=� A��$= �P4 <$= .A	=A �5���>= "�1 �5 /�>�Q' �1" 

>�5����R� ���3S� T3A� 	A U�13� ��&5 �F��E � 

/��V4 �1" ��
���W �5 X�6�� ����� S�'A =$�
� �= 

 Y$&D>�6�+ ��8���< � 	�9���" >�5����W �5 Z���>= 

GH� .[=A	=A=	 � ) Lee et al., 2015; Strand et 

al., 2017.(  

+%8 A&R.
4 	A �\�T=� 	A =�&OT ]�=�4 ��&5 ^4�5 

/%_=&� G`5 	A "&��5 E��F� -5 \�%� �=	�
�5  "�1

 �2$��� �� � A/$��� 	A� �= -5 &���  �A��'=	�8=+�= "�1 

 a&� � ?.�`��� �� � "+%8 b��J G1�8 <$=&5��5 .A

 +%8 A&R.
4 "��c=�� �=�6a&� �=:�� G1�8 b%� +  � 

 .A�� E��F� �= ���� &�� 

�F��E �5 �\�T= 	A A&R.
4 �P4=" �+5 -8 	A 

&d= I��� ����5: -5 /��V4 =$A�� �� ���A e��&OT 

/�= )Lee et al., 2015; Strnad et al., 2017(.  

E��F� $W ]R0� ��� R�:�� 	A &�=&� ���A 

/�= � ��$&�Q$< /.4 a&� 	A 5�< 5��=	�
 /�= 

)Seymour et al., 2016.(  

 "�	 ?.�`� K�Q>�O� ���&�=�+� �1 ��=��c "

 �/�= �+� ���==&5" 
Q6�� -5 �����= �5$+ �
6 ���$f 

-5 /�A  	A �+�J�+� �1 -5 \�%� �=	�
�5 	A ��=��c "

	=&_ G$���J A	�� E��F� .+�&�9 �+� �1 ��=��c "

-5 �V.�`� �5���>=	�X�� HN6�Y 	A ���-� �F��E 

A�7� +�	=A �= -.
7:  

1 - :Y$	:6 g�V[ �A&� �5���>= �+� A=�� 4�'+�� 

$� ��9	=��� �1" �+�� -5 �&Vc g�V[  

2 - �+� /5�_	  :����8�6�+�J	:6$Y �8�6�+�J�< 

$� ��9	=��� �+�� -5 c��=�  

3 - �+� �9	=���� �1" �+�� :	:6$Y ��9	=��� �1" 

�+�� -5 c��=�  

4 - Z���>= 	A =+�= �1�$����= "� 	=&_ �A=A A=�� 

7	�T� �A�>J 	A /'�5 �1" &� =+�= �1" ����=�$  

5 - �+� 	:6$Y �8�6�+�=�< >�.��F� 	�8��$+  

6 - �+� /��V4 �+�k�5�&R� :	:6$Y +�k$< 

��Z�&R ?.�`� )Hubbard et al., 2005(.  

7 - �+� CLP.  

���= �= 5�< -
1 �+� �1� �U>=" <��5 � l=	��  �A&8

�R� )CLP ($W ]
4 c=&7� � $W �+� A	=+����= 

\D�$ =&5" �H>=" �F��E /�= )Ruize et al., 

2016.(  
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).Benjamim et al., 2004(.  
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4 &�0�5 � A	=A �J 	A rA&9 

��6	�� +%8 l	 ��+1A )Legras et al., 2009; Le 

Turnier et al., 2017; Floyd & Ferro, 2014.( 
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4. ��&9 CLP �5 6�	�
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�R� G`5 �6 �$& 	A$-~ =$��R��). w��6 I� `5�- 

3 -0� `5�- �A� +� � 	A �R�( ��+5 �J�b �A l=	�� 

w��6 ����&�  G 20=$A�� +� . �5 -.c&� <$= �= +Q5

�
R� -XVN� ]T=A -5 �A�	 �+�=A&9&5� /��� � g�V[ 

`5�- �A� +� .	A ��$��� c�K��=� -5 EV_ �+�=A&9&5 +�+� 

� 	A N��w &9 �5 =&�$w b���� -5 r�1 +�+�J.  

+Q5 �= -5 r�1��+�J ZJ � =m; -5 	�D ]��8 	A 

�T=�	� c�K��=� 	=&_ /'&9 )Rasooli et al., 2018.(  

 	A  �
R� -XVN� �= �R� ����6=	��L ��&9

�c=&7 ��+5 � |	�T� 	A 	=&_ ]N� .+� �A=A  

E� �= 48 �/4�� -��
� ��T �= &D$Y l=	�� 

b._ B
7 	�J" � -5 K+� 10 _A�-H 	�A �5 3000 &9 

&����$V��� +�� � 	A &'�5 K�V�' )100 ��.� �&�� 
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1  +�+�-��
� �1" +%8 -5 <8A&� 

]H��� +�+� .EF� �= -��
� �1 =&5" ��=+�= &�9" 

�1&��=	��" 5����
���$ �A�V��= +�.  

�O� MDA ���=&5 r�	 Buege )1978 (� 

Aust 53- r�	 �RF�=3����'�&3&"  �H�3	=+ GSH 

5 r�	 ���=&Lindsay � Seldak ��=+�= &�9� "+.  

>�Q'�/ MPO /'�5 �5 �A�V��= �= r�	 Bradley et 

al. )1982 (��=+�= &�9" +� ./�>�Q' �1" ALT� AST� 

ALP � �.�5 <�5�	 &5 ���= ]R6�&� /�8 �1" �	��

����J 	A &� �`0� � =&5" Q6��< 5��� �� COX2� 

RNA  /'�5 �= ]8 +%8 �5 �A�V��= �= 8�/ GeneAll 

)	�08 /T�� �&8 (=+7 +�.  

 :���cDNA  �= �A�V��= �5Prime Script 

TMRT Y%D  t&Q� /�8 ]R6�&�Takara Bio 

Inc � "�1&9��;J oligo dt &
$=&� ]R6�&� Y%D 

)Inc� Takara Bio <�=� (���= �.+  

  
)�'��� *�+"	 �"PCR  

	�X�� -5  /�V�8 ��	&5cDNA �= G�8=� "�1 

�&����  "=PCR ]R6�&�) ���=&5 /8&� /�8 

SYBR® Green( Master Mix Amplicon �5 

�A�V��= �= �����Real-PCR  )Rotor Gene Q 

QIAGEN(  <$��o= � <����8�6�
1"=&5 ��	  ":��J

G`5  �A�V��= +%8 /'�5 ��	&5 	�X�� -5 "+%8 "�1

+� � �5 }�R��&R�� Olympus CX31RBSF 

./'&9 	=&_ ]�.N6 � -$:�6 A	��  

-T&k -����J )Ct (-%��N� +� � 	=+H� 5��� 

mRNA &5=&5 �� -��T	=A GAPDH -5 �=��4  ��

�A�V��= A	�� �&��8 	=&_ ./'&9  ]�.N6 � -$:�6

-5 K	�[  �O� � <�U���� A	=+����= "�OT � <�U����

�Q�� "	��J 	=A )05/0P> (	A .+� -�'&9 &X�  

  

 <����  

	A ��+7 "�1 2 � 3� �O� :�J$� �8=�6=+�� MDA � 

MPO >�Q'��/ �$:�J �1" +%8" AST � ALT -5 	�D 

]5�_�7�6� 	A ��&9 �1 "CLP � LAP �5 ��&9 �&��8 

=:'=$G $-�'� /�= )05/0P< .(�~
1��< �O� GSH 

	A ��&9 �1" CLP � LAP 	A �H�$-� �5 ��&9 �&��8 
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G1�8 $-�'� /�= )05/0P<( .&F�J$< �5 ��A 2 �.�� &9 

 /8�&9�. ^4�5 	��� �O� MDA� MPO � GSH � 

�~
1�< :�J$��1" +%8" AST � ALT 	A �H�$-� �5 

��&9 CLP +�. �= t&D A$�&U �O� ALP � �.�5 <�5�	 

�c� +Q5 �= ���	A� 1�� #6��& ]5�_ �7�6� 	A -
1 

��&9 �1 ��0� �A=+�+�= )05/0P> ���+7 1(.  

��\4 &5 =$�< 	A -Q>�O� ��� �� ���5 COX2 	A 

�H�$-� �5 ��&9 �&��8 � LAP 	A ��&9 CLP )]R�1 (

=:'=$G /�= -�'�$. &5 <$&F�J :$��6 r�� �1  A=A ��0�

 �� ���5 -8COX2 -5 	�D ]5�_�� G1�8 ��7�6 +5�$

)05/0P< ���+7 1(.  

-�'�$ 13�" 1�>�6�����3��$W 0�3�� =A-8 A 	A 

��&9 LAP ���=: V�3�� VT�3? '�&6���]13� 	A 

0�=	���� %83+ � 	���" 6	��37� ��3]R�) A	=A A� 

B -2 �(	A >�c�83�- 	A 93��& CLP� H�c=3�� 

+�$�+ ��V� '�&6���] �1 	A 0�=	���3� %83+ R� �3 ��&

.�3��  �+1�0� 	L�.��6�F1 b��J � "+%8 "�1

�� ��.A  

  
,	-� 1. �1&9��;J" A	�� �A�V��= 	A G��� 

Primers Sequence (5'          3') Product Length 

COX2 forward ACCTCTGCGATGCTCTTC 
188 bp 

COX2 reverse AGGAATCTCGGCGTAGTAC 
GAPDH forward TGCCAGCCTCGTCTCATAG 

197 bp 
GAPDH reverse ACTGTGCCGTTGAACTTGC 

 
,	-� 2. �1&U��0�" 5����
���$ 	A /'�5 +%8 

Groups MDA GSH MPO 

Control 7.23±0.78 14.33±0.75 6.32±0.3 
LAP 10.48±1a 11.42±0.58a 9.43±0.6a 

CLP 17.51±1.28b 7.21±0.67b 21.14±0.7b 

CLP+ASA 11.23±0.45c 11.23±0.8c 8.25±0.3c 

a (05/0P<  � �&��8 ��&9 <�5LAP �� -�'&9 &X� 	A A�� �b (05/0P< ��&9 <�5  "�1LAP  �CLP �� -�'&9 &X� 	A A�� �c (05/0P< ��&9 <�5  "�1CLP  �CLP  	A <$&F�J

�� -�'&9 &X� A�� ��A=A -5 �1  <�U���� K	�[SD± �� -o=	= .+���  

  
,	-� 3. :�J$� +%8" 

Groups AST ALT ALP Bilirubin 

Control 94±8.6 53±6.17 32±0.2 0.51±0.02 
LAP 120±9.58a 76±5.35a 37±0.3 0.54±0.03 
CLP 217±13.58b 136±8.76b 39±0.3 0.6±0.02 
CLP+ASA 131±8.76c 70±4.58c 38±0.3 0.58±0.03 

a (05/0P<  � �&��8 ��&9 <�5LAP �� -�'&9 &X� 	A A�� �b (05/0P< ��&9 <�5  "�1LAP  �CLP -5 ]5�_ 	�D  ��7�6�� -�'&9 &X� 	A A�� �c (05/0P< ��&9 <�5  "�1CLP  �

CLP �� -�'&9 &X� 	A <$&F�J A�� ��A=A -5 �1  <�U���� K	�[SD± �� -o=	= .+���  

  

 
 12�1.  �� ���5COX2 

)a (05/0P<  � �&��8 ��&9 <�5LAP �� -�'&9 &X� 	A  �A��b (05/0P< ��&9 <�5  "�1LAP  �CLP �� -�'&9 &X� 	A  �A��c (05/0P< ��&9 <�5  "�1CLP 

 �CLP �� -�'&9 &X� 	A <$&F�J �A=A �A�� -5 �1  <�U���� K	�[SD± �� -o=	= .+���  
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 12�2. $-�'� 1���>�6�����$W  

) ��&9A (��&9 �&��8 ��&9 �B (LAP�  ��&9C (CLP ��&9 �D( 	�
�6  <$&F�J �5CLP( 

  

=>� :?�� � % @  

�&��= �8=�6=+�� �5 &�du6 &5 $Uk	�FR� >�.�� �5 

��R���� G�8=� ROS � �=�+ Z&k ;�S�%�=& 

1�0;3�" .�3>�� � T3|	� .�3>�� GH� 
��� 	A 

�F��E A	=A )Crimi et al., 2006( �$= -8< &�= 

&��� -5 �8=&���=+��� >�F��1+" �0;�$ �+� � ^4�5 

�+�A=�J KL�MN� �5�	� 
�� �= -.
7 MDA 

�� ��A .=$< ��R���� -5 �=��4 $R� �=  ��� �  "�1	�8

���=3� �J�3b /'�5 ���� �= A=	$��R�1" A=�J 	A 

&X� -�'&9 �+� �=3/ )Wheeler, 2011(. +��	 

�8=&���=+��� >�F��1+ +c �= G�5 +�>�6 �5 MDA 

-5 	�D 	A ]��8  -8 /�= �+� /%d E��F��� �=�6 +

a&� -5 &���  � &�� A=&'= \�%� A�� )Gelaim et 

al., 2011.( �= t&D A$�&U &5 &d= ��Q' ���" �&��= 

�8=�6=+��� '�&6���] ROS "�1 Y$&D �= =	 �V.�`�

�=+��8=&��.�� )MPO (�� +�>�6  	�:�>�6�8 -8 +��8

 -��5=� ]�R06H2O2 ��&.8�F�1 +��= )HClO (

/�= .H2O2 A=	$��R 1��8�	+�] =	 R06�] ��+1A 

-8 �� �=�6+ -5 ��H��� 	�D ^4�5 �8=&���=+��� 

>�F��1+ )LP (A�� )El-Benna et al., 2016; 

Jaganjac et al., 2016(. �~
1��< �$:�J �1" 

+%8" AST � ALT -5 �=��4 &U��0� b��J �1" 

+%8" 	A &X� -�'&9 �+� +�= )Alonso et al., 

2014 .(���$f  G$���J	A  ��+73  ��0� ����	 -5

 G$=:'= ^4�5 E��F� -8 A=A�$:�J �1	A "+%8 "  &d=

 "+%8 b��J�� ��A. �A=A <$= -5 �1  �=&
1-�'�$ �1 "

/'�5 �����  ]R�)2 	A �R$��>�$:�'�6�� K=&��#6 (

6 =	 +%8 /'�5u.+�A&8 +�$ �~
1�< ��0� A=A+� � -8 

=&�$w �&��= �8=�6=+�� 	A �F��E -O5=	 H����
� 

�5 �J�b =+�= � �J�bA$9+� 	A �+� CLP A	=A. 

��\4 &5 =$�< 	�8 &n�c ��0� ��+1A -8 �&��= 

�8=�6=+�� � I��� ��G5���>=� �5 �1 	A �J�b +%8" 

C D 

A B 
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-8 	A �F��E l	 �� +1A GH� +�	=A )Toscano et 

al., 2011(. -Q>�O� ��0�  A=A-8 �F��E �� �=�6+ 

A=	$��R �1" ��+5 �8=��2 =$A�� +�8 .A=	$��R �1 

&��� -5 =$A�� �&��= �8=�6=+�� � ��	���$ +�k =+�= 

+���� +%8 � 	$- +�+� )Dadkhah et al., 2018a, b.( 

$W -Q>�O� ��0�   �A=A-8 CLP �� �=�6+ �$:�J �1 "

���J +��8= � �A=A &��#6 =	 ��=PGE2 � COX2  =	

-5 �=��4  �5���>= ]��4 W$24  �= E� /4��CLP 

.+1A G$=:'= COX2 	A I��� �1" 5���>=� GH� A	=A 

� �� �=�6+ �J�b �8=�6=+�� �	" /'�5 =$A�� +�8 

)Zhao et al., 2014 .(=$< -Q>�O� ��0� A=A -8 

CLP �� �=�6+ 5��� �� CD177 � MPO =	 -5 �=��4 

$W ]��4 5���>=� #6��& +1A. ��\4 &5 =$�< &F�J$< 	A 

��A 2 �.�� &9 /8�&9�. b.w �� �=�6+ �5 ��5$5�� 

/X.; =$�+�J 	��8�' 5���>=� � ���J +��8=�= �= +%8 

/X'�N� +�8 .�.'$+ � �&' )2014 (	��@=   +���=A-8 

&F�J$< �5 	���  COX2�� �=�6 +=&'$�1+�" �F��E 

=	 	�R��A" +�8 .-Q>�O� ��0�   A=A-8 &F�J$< 	A 

�+� �1" r�� �F��E �5 \��
>�� &��=$��+$E 

�8�6�+�J�< ]%_ �= ���	A� ���$f �� �5 -�'�$ �1" 

/'�5 ����� u6�$+ +� )]R� 2) (Halushka et al., 

1983 .(  

.A	=A +%8 /'�5 	A =	 &d= <$&�0�5 <$&F�J &F�J$< 

�5 �+�=A&9&5 �8=&���=+��� >�F���1+ �O� MPO � 

GSH � 5��� �� COX2 -5 �=��4 $W ]��4 5���>=�� 

�&��= �8=�6=+�� =	 G1�8 ��+1A .  
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