
���� ���	
� � �
�� ��������� ������ �����  

 ������ �	�
� �
�� ����� ����� � �� � ������1399 )17 -11(  

Experimental Animal Biology. 

Vol. ??? No. ???, ?????? (??? - ???) 

 

 � ������	 
� �
�������� 

��	 ��	

��
��� ���	�
� �
� �� �� ���  ��

  � �!�"�#�$�� �!%
&� %  
  

%��'(� �&� �1* + ����,
�� �-��2�	� �� 

� + �����3+ 

�0�	1 �2
� 3	 ��4  

1 .����� 	
��
�� � ��������  �	��������� ��
�  ��! ��"#�������� �  
2 ������ .���� ���� 	����� %��!  
&' �()#���� ��
�  ��! ��"#��� �����  

3 .��������   	
��
��� ���� ���� �	���� ��"#��� ���� 	+,��� (-�� ��(
.  
4 . � �"#.�0!���
�� 123� 4
5 ��(
. �(6� � 7��
� ��.  

  
 :�5���� 9����)1/11/1398  -  :7��?! 9����9/10/1399(  

 
   

5

�6  
 Sepsis�B C���� ��
���B �(� �� ����� +��������)�D��.� 


E���	 (���+ ������ �. � F��G �. � �H
.�I %� ��
�' �B 9��! 
����
���B %� ��
J'�.� (��( ��
� ��� � �)	 �� �� �&' &K�	 

L�+ � +�� �� ��I ������
 ����� �� ��������
 ��� .(�M�I ����� 
N�
�-�	 ��
+ ����	 ���G %�5�� ���� �+� �
�. O�. B� �� �.����� 
�PQ+ %�R����(� ���� ����
� �S��T %� �
U (E� �
V�+ �(#� ��� .
�������I� �P� �S�W�I %� ��
�' �B ����� X���N�(Y Z�[�������(� 

)NSAID (�� ��+�� � C.�� �S��T �PQ+ ��� .���� ��I �
V�+ �� 

"N�� ����N�	 ��\�	 �� ��I %]N�^+ ���J��� �(� ���� %� ��I �
V�+ 

7
+ �. %� ���M ���� )4 ��J� (�_��D (�(� .���� `�� ���� `����� 
����  �� ���� LAP )+
����!a	(� ����  
� ���� CLP � ���� 

 ���M ���� ��+�� ��  �S�W�I �� ��� 2 	&�+  �� �� �� ��
& ��� �(� 
%� b�
K ���
R	 �B ��� �� ��� %� b(+ 48 �'�� T! �� �_N�� 

CLP �� 7
+ �. �  TS�%�

� �
R �� c&G ���W d
E ��W� (� .�� 
%&-�+ (]�� -�b���
 %�#��(� � �5�� (6� ���� b�]N�^+ �5�� 	���� � 

���
�
��	� �� D. �(E 	+ 
�� .�5�� (6�� �(E �(� � ���� �+�W�C ���� 
�e COX2 �� 7�� Real Time pCR ���J��� (� .f\��% � &g��h 

��+W� �� ���J��� ��  �� ��f5� SPSS � �
+�W �
�W  �\�� (�. 05/0P< �� 
�V� ��+W� 	�]+ ��� _&�	 	+ 
��. ����j �+ ��#� ��� %� ��+�� -�b���
 

,�6+ %� �S�W�I �� V���D �.��+���!� 	��W (������	 � ����N�	 �PQ+ ��� .
�H
.�I %�5�� �. ��-	 �� �W ��� %� �� �5�� �(6� �S�W�I ����#�I 
��Pk� �� �� C.�� ���� �e ���� .b�]N�^+ e
N
��!�B �H
.�I ��#� ��� 
%� �S��T l'�� �W�c %� �5�� (6� 	+ 
�� %� �� ��I 7�� �. 	+ ��
� 

��I c��W �. �� C.�� ��� .� �\���� �S��T l'�� �W�c ������(�
 �� 
�5�� (6� 	+ 
�� � ���J��� �� �S�W�I �� ��"#�!� � �
6�� ��I c��W �. 
�PQ+ ���.  

  

57	�  %�!:%

9� I��S�W� 
���(���� m�����  �e ����COX2 �
��S� �TCLP.  

  

  

  
* "	�
#$ �%$&' :��)�� *+��$��     Email: faribayaghmori@yahoo.com 

Anti-Inflammatory and 
Antioxidant Activity of Aspirin in 
Septic Animal Model and with a 

Look at Liver enzymes Evaluation   
 

Fariba Yaghmori1*, Reza Hajihosseini2, 
Seyed Mehrdad Kassaee3, Bahram Sefizarei4 

1. Ph. D. in Biochemistry, Department of Biology, Payame 
Noor University, Tehran, Iran 

2. Professor, Department of Biology, Faculty of Science, 
Payame Noor University, Tehran, Iran 

3. Assistant Professor of Biochemistry, Department of Biology, 
Islamic Azad University, Hamedan Branch, Hamedan, Iran 

4. Researcher, Gastroenterologist and Hepatologist Middle East 
Liver Disease Center, Hamedan, Iran 

 
(Received: Jan. 21, 2020 - Accepted: Dec. 29, 2020) 

 
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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 �/�= �+� 
���==&5" 
Q6�� -5 �����= �5$+ 
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��9�+�&. ��= GH� ���J 	A D� /��V4 �1" &�8�5$��$ 
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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=	= .+���  

-1

0

1

2

3

4

5

6

7

8

9

Control LAP CLP CLP+ASA

R
Q

 (
C

O
X

-2
)

Groups

Series1

a

b

c



   :�=	�R
1 � "	�
#$>�Q'�/ 5���>= +n� ��J �� �8=��=+� &F�J$< c �+� 	A�K��=� �F��R� 1�U� �5� :�J &5$� �1" +%8"  15 

  
 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 .  

 

REFERENCES  
Alonso, A.; Misialek, J.R.; Amiini, Chen, 

L.Y.; Agarwal, S.K.; Loehr, L.R.; 

Soliman, E.Z.; Selvin, E.; (2014). 

Circulating levels of liver enzymes and 

incidence of atrial fibrillation: the 

Atherosclerosis Risk in Communities 

cohort. Heart; 100(19): 1511-1516. 

 Benjamim, C.F.; Hogaboam, C.M.; 

Kunkel, S.L.; (2004). The chronic 

consequences of severe sepsis. J Leukoc 

Biol.; 75: 408-412. 

Crimi, E.; Sica, V.; Slutsky, A.S.; Zhang, 

H.; Williams-Ignarro, S.; Ignarro, L.J.; 

Napoli, C.; (2006). Role of oxidative 

stress in experimental sepsis and 

multisystem organ dysfunction. Free 

Radic Res.; 40: 665-672. 

Dadkhah, A.; Fatemi, F.; Mohammadi 

Malayeri, M.R.; Rasooli, A.; Karvin 

Ashtiani, M.H.; (2018b). The effects of 

Mentha Spicata on oxidative stress and 

COX-2 gene expression in prevention of 

sepsis. J Mol Cell Res.; 31(4): 567-581.  

Dadkhah, A.; Fatemi, F.; Rasooli, A.; 

Mohammadi Malayeri, M.R.; Torabi, 

F.; (2018a). Assessing the effect of 

Mentha longifolia essential oils on 

COX-2 expression in animal model of 

sepsis induced by caecal ligation and 

puncture. Pharm Biol.; 56(1): 495-504. 

El-Benna, J.; Hurtado-Nedelec, M.; 

Marzaioli, V.; Marie, J.C.; Gougerot-

Pocidalo, M.A.; Dang, P.M.; (2016). 

Priming of the neutrophil respiratory 

burst: role in host defense and 

inflammation. Immunol Rev.; 273: 

180-193.  

Floyd, C.N.; Ferro, A. (2014). Mechanisms 

of Aspirin resistance. Pharmacol Ther, 

141: 69-78. 

Gelaim, D.P.; de Bittencourt Pasqual, 

M.A.; Comim, C.M.; Grunwald, M.S.; 

Ritter, C.; Damiani Tomasi, C.; 

Cascaes Alves, S.; Quevedo, J.; Dal-

Pizzol, F.; Donsace Moreira, J.C.; 

(2011). Serum heat-shock protein 70 

levels, oxidant status, and mortality in 

sepsis. Shock; 35: 466-470. 

Hubbard, W.J.; Choudhry, M.; Schwacha, 

M.G.; Kerby, J.D.; (2005). Cecal ligation 

and puncture. Shock; 24(1): 52-57. 

Jaganjac, M.; Cipak, A.; Schaur, R.J.; 

Zarkovic, N.; (2016). Pathophysiology 

of neutrophil-mediated extracellular 

redox reactions. Front Biosci 

(Landmark edition); 21: 839-855.  



   :�=	�R
1 � "	�
#$>�Q'�/ 5���>= +n� ��J �� �8=��=+� &F�J$< c �+� 	A�K��=� �F��R� 1�U� �5� :�J &5$� �1" +%8"  17 

Le Turnier, P.; Boutoille, D.; Joyau, C.; 

Veyrac, G.; Asseray, N.; (2017). 

Bacterial infections and NSAIDs 

exposure? Seek septic complications. 

Eur J Case Rep Intern Med.; 41:e33-e34.  

Lee, K.H.; Lee, J.; Lee, S.H.; (2015). 3D 

liver models on a microplatform: well-

defined culture, engineering of liver 

tissue and liver-on-a-chip. Lab Chip; 

15(19):3822-37. 

Legras, A.; Giraudeau, B.; Jonville-Bera, 

A-P.; Camus, C.; François, B.; Runge, 

I. et al.; (2009). A multicentre case-

control study of nonsteroidal anti-

inflammatory drugs as a risk factor for 

severe sepsis and septic shock. Crit 

Care; 13: R43. 

Rasooli, A; Ghafari, E.; Saeidi, H.; Miri, 

S.; (2018). Expression changes of 

CD177 and MPO as novel biomarkers 

in lung tissue of CLP model rats. Turk 

J Med Sci.; 48(6): 1321-7. 

Ruiz, S.; Vardon-Bounes, F.; Merlet-

Dupuy, V.; Conil, J.M.; Buléon, M.; 

Fourcade, O.; Tack, I.; Minville, V.; 

(2016). Sepsis modeling in mice: 

ligation length is a major severity 

factor in cecal ligation and puncture.  

Intensive Care Med Exp.; 4(1): 22. 

Seymour, C.W.; Liu, V.X.; Iwashyna, 

T.J.; Brunkhorst, F.M.; Rea, T.D.; 

Scherag, A.; Rubenfeld, G.; Kahn, 

J.M.; Shankar-Hari, M.; Singer, M. et 

al.; (2016). Assessment of clinical 

criteria for sepsis: for the Third 

International Consensus Definitions for 

Sepsis and Septic Shock (Sepsis-3). 

Jama; 315(8): 762-774. 

Strnad, P.; Tacke, F.; Koch, A.; 

Trautwein, C.; (2017). Liver-guardian, 

modifier and target of sepsis. Nat Rev 

Gastroenterol Hepatol; 14(1): 55. 

Toscano, M.G.; Ganea, D.; Gamero, 

A.M.; (2011). Cecal ligation puncture 

procedure. J Vis Exp.; 7(51): e2860. 

Wheeler, D.S.; (2011). Oxidative stress in 

critically Ill children with sepsis. Open 

Inflamm; J 4: 74-81. 

Zhao, H.; Luo, F.; Li, H.; Zhang, L.; Yi, 

Y.; Wan, J.; (2014). Antinociceptive 

effect of tetrandrine on LPS-induced 

hyperalgesia via the inhibition of IKKβ 

phosphorylation and the COX-2/PGE2 

pathway in mice. PloSOne; 9: e94586. 

 


