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ABSTRACT
Article Info: P el Medicinal plants contain various biological compounds, including phenols, flavo-
27 May 2020 noids, and terpenoids, with anti-radical and anti-inflammatory activities that affect human health and
21 Apr 2021 improve life. Considering the numerous beneficial effects of Tanacetum Parthenium and Satureja Mon-
01Aug2021 :  tana and the lack of full antioxidant capacity and anti-inflammatory effects of their combination, we

decided to combine these two plants’ anti-inflammatory and antioxidant effects on induced acute in-
flammation in BALB/c mice.

In the present study, mice received the extracts of T. Parthenium and S. Montana and
their combination by gavage for 14 consecutive days. Then, to induce acute inflammation, thioglycollate was
injected intraperitoneally to all groups. FRAP and Grease tests were used to evaluate the total antioxidant
capacity and serum nitric oxide concentration, respectively. One-way ANOVA analyzed the results.

This study was approved by the Research Ethics Committee of Arak University of
Medical Sciences (Code: REC.1398.021).

The results showed that the combination of the extracts (P=0.006) and Satureja Montana (P=0.021)
led to a significant increase in total antioxidant activity compared to the control group. Also, according to the
results of grease test, Satureja montana (P=0.04), Tanacetum parthenium (P=0.034), and their combination

Key words: (P=0.003) significantly reduced serum nitric oxide production compared to the control group.

Tanacetum parthe- 3 The present study shows the synergistic effect of the combined extracts to increase their total
nium, Satureja mon- antioxidant capacity and anti-inflammatory.

tana, Antioxidants,

Nitric oxide

and free radicals overproduction [3, 4]. Therefore, it is nec-
essary to use antioxidant and anti-inflammatory agents to

1. Introduction prevent oxidative and inflammatory stress. Today, medici-
nal plants and their aromatic compounds as natural resourc-
nflammatory diseases are associated with es have attracted many researchers’ attention.
protein denaturation, Nitric Oxide (NO),
e u
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Figure 1. Weight changes in mice
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Mice weight was measured on days 1, 5, 10, and 14. Data are expressed as the Means+SEM.

Tanacetum parthenium contains antioxidant and anti-in-
flammatory substances such as sesquiterpene lactones and
flavonoids. The studies have shown that T. Parthenium has
a role in reducing pain and inflammation in arthritis [12,
13]. Also, Satureja Montana contains various biological
compounds such as phenols, alcohols, rosmarinic acid, and
ursolic acid triterpenoids [3]. This plant’s leaves and aerial
parts have antioxidant, anti-inflammatory, and hepatopro-
tective properties [ 14, 15].

Considering the beneficial effects of T. Parthenium and S.
Montana and the lack of total antioxidant capacity and anti-
inflammatory effects of their combination, we decided to
combine these two plants’ anti-inflammatory and antioxidant
effects on induced acute inflammation in BALB/c mice.
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2. Materials and Methods

The aerial parts of the dried plants were pulverized sepa-
rately. Percolation and soxhlet methods, respectively, then
performed the extraction of T. Parthenium and S. Montana.
The extracts were concentrated using a rotary evaporator,
and the alcoholic solvent was separated [16, 17]. Accord-
ing to the OECD (Organization for Economic Co-operation
and Development) guidelines, the extracts’ acute toxicity
was assessed.

Then, the mice were treated with the extracts and their
mixture by gavage for 14 days [19-21]. The control group
received DMSO (as a vehicle) by gavage [24], and the
positive control group received dexamethasone intraperito-
neally (i.p.) as an anti-inflammatory drug [22-23]. During
the treatment, the weight of the mice was measured. On the
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Figure 2. The effect of extracts on total antioxidant capacity

*P<0.05 and **P<0.01 compared to the control group.
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Figure 3. The effect of extracts on serum nitric oxide

*P<0.05 and **P<0.01 compared to the control group.

10th day of treatment, mice were injected intraperitoneally
with 1 ml of sterile 3% (w/v) Brewer-modified thioglycol-
late solution. 12 to 14 hours after the last gavage, the mice
were killed under ethics principles, and the blood was iso-
lated from the mice’s hearts [25]. FRAP and Griess’s analy-
ses performed total antioxidant capacity and serum nitric
oxide concentration, respectively [26, 27]. The results were
analyzed in SPSS software using one-way ANOVA.

3. Results

The results indicated no change in the skin, fur, and breaths
in the mice. The mean weight in the treatment groups with
T. Parthenium and S. Montana and their combination in the
1, 5, 10, and 14 days during the gavage period showed that
the mice receiving the extracts had a similar weight pattern
and clinical symptoms to the control group.

Also, the results indicated that the highest antioxidant effect
is related to the group of composition of the extracts com-
pared to the control group (P=0.006). Also, the FRAP in re-
ceiving S. Montana extract increased significantly compared
to the control group (P=0.021). On the other hand, the group
of T. parthenium extract, despite the increase in FRAP level
compared to the control group, did not show a significant
increase (P=0.01). The results also showed nitric oxide levels
in receiving groups of T. parthenium extract (P=0.034), S.
Montana (P=0.04), and the mixture of the extract (P=0.003)
decreased significantly compared to the control group (Fig-
ure 1,2 & 3).

4. Discussion and Conclusion

The present study’s findings show that the combination of
alcoholic extracts of T. Parthenium and S. Montana causes a
significant increase in antioxidant potential and inhibition of
serum-free radicals. In this study, the nitric oxide concentra-

_I_ * %
1B
SIS

ournal of
<= Arak University of IViedical Sciences

tion was also evaluated as an inflammatory mediator. The
results indicated that the concentration of nitric oxide de-
creased significantly compared to the control group.

Many researchers have suggested that the major constitu-
ents of Satureja species are phenolic monoterpenes, which
are often present with y-terpinene, paracetamol, linalool,
oleanolic acid, and ursolic acid and this group of pheno-
lic compounds has antioxidant properties [33, 34]. In one
study investigating the neuroprotective effect of oleanolic
acid, as an active ingredient of S. Montana, in a model of
Alzheimer’s disease, it was observed that oleanolic acid
reduced NO release from BV2-stimulated microglial cell
line LPS. In this study, NO production by oleanolic acid
was more inhibited than iNOS gene expression, indicating
a possible effect of triterpene oleanolic acid on the post-
translational process [37].

Also, Previous studies, consistent with other studies, in-
dicate that T. Parthenium and its active ingredients reduce
NO concentration by inhibiting the expression and synthesis
of the iNOS [31, 32]. However, there are differences in the
amount and type of these compounds that have different rea-
sons. In general, the constituent compounds can change ac-
cording to the geographical area of growth, plant age, meth-
od of extraction, and the genetic differences of the plants.

The results show that these two plants’ extract’ combined
administration effectively reduces inflammation and increas-
es total antioxidant capacity. The findings indicated synergis-
tic effects of the combination of these two plants. Aware-
ness of these changes’ mechanism of action requires further
investigation, which we hope to achieve in future studies.
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