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Gene symbole Sequence (5—»3) Accession ID
Nrf2 F:GTCCCAGCAGGACATGGATT NM_031789.2
R:GTTTGGGAATGTGGGCAACC
Hmox-1 F:GGGAAGGCTTTAAGCTGGTGA NM_012580.2
R:GTGGGGCATAGACTGGGTTC
iNOS F-TGGTGAGGGGACTGGACTTT NM_012611.3
R:ATCCTGTGTTGTTGGGCTGG
NF-KpB F:CTATGACAGCAAAGCCCCCA NM_001276711.1
R:ACATCCGTGGGGGAAAAGTC
GAPDH F:AAGTTCAACGGCACAGTCAAGG NM_017008.4

R: CATACTCAGCACCAGCATCAC
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Fig 1) Graph of mean EAE disease severity scores in
EAE and carvacrol-treated mice.
*Significant difference between EAE group and car-
vacrol group (P<0.001).
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Fig 3) Melting curves and R2 line diagram for

Hmox-1, iNOS, Nrf2 and NF-KB primers and
GAPDH internal control gene
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Fig 2) shows the change in weight of mice (in grams)
during the period from the first day to 28.

+Significant difference between carvacrol group and

control group. # Significant difference between EAE
group and control group
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Fig 4) The effect of carvacrol on the expression of
Hmox-1, INOS, Nrf2 and NF-KB genes. After
performing Real-time PCR. Significant difference
between groups and control group*(P<0.0001),
**(P<0.05). Significant difference between carvacrol
group and EAE. -(P<0.0001), -- (P<0.05).
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Abstract
Background: Multiple sclerosis (MS) is one of the most common diseases of the nervous system, charac-

terized by inflammation of the central nervous system and oxidative stress. Carvacrol is a monoterpenoid
phenol with antioxidant effects against free radical. The aim of this study was to evaluate the effect of
carvacrol on the expression of Hmox-1, iNOS, Nrf2 and NF-KB genes in the spinal cord of Experimental
Autoimmune Encephalomyelitis (EAE) rats as an animal model of MS.

Materials_ and Methods: EAE was induced in female Lewis rats and they were then divided into three
groups: control, EAE model, and EAE treated with carvacrol. Carvacrol was daily injected intraperitoneally for
17 days after immunization. RNA was extracted from rat spinal cord tissue and changes in the expression of the
Hmox-1, iINOS, Nrf2 and NF-KB genes were examined by Real-Time PCR.

Results: The results showed that carvacrol treatment stopped severe weight loss in the EAE model group
and their mean weight increased. Furthermore, carvacrol was found to reduce the expression of iNOS and
NF-KB genes and increase the levels of Hmox-1 mRNA and Nrf2 mRNA.

Conclusion: The effect of carvacrol on weight changes in treated rats, along with the increased HO-1 gene
expression in their spinal cord, associated with increased Nrf2 mRNA and decreased expression of iNOS and
NF-KB, led to a reduction in inflammation and oxidative stress, and an increase in the neuroprotection. Fur-
thermore, the invasive environment created for some cells, such as oligodendrocytes, was modulated.

Keywords: Carvacrol, iNOS, Multiple sclerosis, Nrf2, Oxidative stress

©lran South Med J.All right sreserved

Cite this article as: Ahmadi M, Eidi A, Ahmadvand H, Khaksarian M, Sotoodehnejadnematalahi F. The Effect of Carvacrol on
the Expression of Genes Hmox-1, iNOS, Nrf2 and NF-KB in the Spinal Cord of Experimental Autoimmune Encephalomyelitis
Mice. Iran South Med J 2022; 25(1): 1-12

Copyright © 2022 Ahmadi, et al This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0
International License which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.

**Address for correspondence: Department of Biochemistry, School of Medicine, Lorestan University of Medical Sciences,
Khorramabad, Iran.

E.mail: Hassan_a46@yahoo.com

* ORCID: 0000-0003-2159-340X

** ORCID: 0000-0002-9406-3592

Website: http://bpums.ac.ir
Journal Address: http://ismj.bpums.ac.ir



http://bpums.ac.ir/
http://ismj.bpums.ac.ir/
https://www.sciencedirect.com/science/article/pii/S0006291X15006968
mailto:Hassan_a46@yahoo.com

