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Introduction: Pain is one of the most critical defense mechanisms of the body in response
to tissue injury and inflammation, and its management remains a key therapeutic challenge.
In recent years, medicinal plants have gained significant attention due to their bioactive
compounds and lower side effects. Therefore, this study aimed to evaluate the
antinociceptive and anti-inflammatory effects of the ethanolic extract of Melilotus officinalis
L. in male mice.

Materials & Methods: The present experiment was performed on 30 male mice randomly
divided into five groups of six animals each including negative control, positive control
(treated with dexamethasone, indomethacin and morphine) and three experimental groups
treated with ethanolic extract of Melilotus officinalis (prepared by 80% ethanol maceration)
at doses of 100, 200 and 400 mg/kg by intraperitoneal (i.p.) injection. The anti-inflammatory
and antinociceptive effects of the extract were evaluated by the xylene-induced ear edema,
formalin and acetic acid-induced writhing tests. All data are presented as mean + SEM and
were analyzed with SPSS software (version 20). Differences between groups were analyzed
by one-way analysis of variance (ANOVA) followed by Tukey’s post-hoc test . The
threshold of significance was set to 0.05.

Results: The xylene test showed that the M. officinalis extract at 200 and 400 mg/kg
significantly reduced inflammation. The dose of 400 mg/kg significantly reduced the
licking/biting time in the late phase (inflammatory pain) in the formalin test. All three doses
(100, 200 and 400 mg/kg) significantly reduced the number of abdominal writhes in acetic
acid test compared with control group.

Conclusion: The present study results indicate that Melilotus officinalis extract has
significant anti-inflammatory and antinociceptive activities. These results support the
potential of this plant as a natural alternative or supplement of synthetic analgesics in
traditional and modern medicine.
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Introduction

nociceptors and participating in initiation and
maintenance of pain (1). Commonly prescribed

Pain and inflammation are closely related
biological processes that occur in response to tissue
damage, infection, chemical stimuli and a variety of
pathological conditions. The inflammation is usually
characterized by vascular changes, increased
permeability, infiltration of inflammatory cells and
release of mediators such as histamine, serotonin,

prostaglandins, cytokines, nitric oxide. Such
mediators are capable of sensitizing peripheral
© The Author(s)

conventional therapeutic agents for control of pain
and inflammation are non-steroidal anti-
inflammatory drugs, corticosteroids and opioid
analgesics. Clinically these drugs are effective but
they can also have adverse effects, especially after
long term use. Gastrointestinal complications, renal
impairment, cardiovascular risks, tolerance,
dependence and other undesirable effects have been
the reasons for the interest of researchers in
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alternative therapeutic sources (2). Medicinal plants
are important sources of biologically active
compounds and can provide novel compounds with
anti-inflammatory and analgesic properties (3).
Yellow sweet clover is the common name of
Melilotus officinalis L., a member of the Fabaceae
family. Traditionally, this plant has been used in
various areas for conditions related to inflammation
and circulatory disorders. It may contain phenolic
compounds,  flavonoids, = coumarin  related
compounds and other secondary metabolites (4).
Such constituents may be involved in the modulation
of inflammatory mediators and nociceptive
pathways. However, more experimental data are
needed to clarify the pharmacologic properties of
this plant. The present study was undertaken to
assess the anti-inflammatory and analgesic activity
of ethanolic extract of Melilotus officinalis L. in
male mice using xylene induced ear edema, formalin
induced nociception and acetic acid induced
writhing models (5).

Methods

The experimental study was performed on 30
male mice. The animals were divided in 5 groups of
6 mice each, including a negative control group, a
positive control group and three groups treated with
ethanolic extract of Melilotus officinalis L. at 100,
200 and 400 mg/kg. Animals were housed in
standard laboratory conditions with free access to
food and water. The extracts were obtained from the
aerial parts of Melilotus officinalis L. The plant
material was dried, powdered and extracted by
maceration method with 80% ethanol. The extract
prepared was used for intraperitoneal administration
to the experimental animals. The anti-inflammatory
activity of the extract was evaluated by xylene-
induced ear edema model. In this model, the acute
inflammation was induced in the ear tissue and the
edema formation was evaluated by comparing the
weight of treated and untreated ear portions using
xylene. The analgesic activity was evaluated using
the formalin test and acetic acid-induced writhing
test in mice. The pain-related behavior in the
formalin test was assessed by measuring the duration
of licking and biting of the injected paw. The early
phase is associated with acute neurogenic pain, and
the late phase is primarily associated with
inflammatory pain. The acetic acid writhing test was
used to measure the number of abdominal
constrictions as an indicator of chemically induced
visceral nociception . Data are presented as mean +
SEM. The statistical analysis was performed using
SPSS version 20. Differences between groups were
compared by one-way analysis of variance followed

by Tukey’s post hoc test. Statistical significance was
defined as P < 0.05.

Results

The ethanolic extract of Melilotus officinalis L.
exhibited anti-inflammatory activity in the xylene-
induced ear edema model. The extract at doses 200
and 400 mg/kg significantly reduced ear edema as
compared to the negative control group (P < 0.05).
The results suggest that the extract may inhibit
xylene-induced acute inflammatory responses. In
formalin test, the extract at 400 mg/kg significantly
(P < 0.05) decreased the licking and biting time of
the injected paw in the late phase of the test as
compared to the negative control group. The late
phase of the formalin test is mainly related to
inflammatory mediators and peripheral sensitization
and the reduction observed may indicate an anti-
inflammatory analgesic effect of the extract. All
doses of extract (100, 200 and 400 mg/kg)
significantly reduced the number of abdominal
writhes compared to the negative control group in
the acetic acid-induced abdominal writhing test (P <
0.05). These results reinforce the antinociceptive
activity of the ethanolic extract in a chemically
induced visceral pain model.

Conclusion

The results of the current study demonstrated
that the ethanolic extract of Melilotus officinalis L.
has significant anti-inflammatory and analgesic
effects in male mice. The suppression of xylene-
induced ear edema indicates that the extract might
inhibit acute inflammatory responses. Furthermore,
the reduction of pain-related behaviors in the late
inflammatory phase of the formalin test and the
decreased number of abdominal writhes induced by
acetic acid suggest an antinociceptive activity,
mainly in models related to peripheral and
inflammatory pain. The observed effects might be
associated with the biologically active plant
constituents like phenolic compounds, flavonoids
and coumarin related constituents. However, this
explanation should be regarded as preliminary since
the active constituents and the underlying
mechanisms were not directly assessed in the present
study. Additional phytochemical, pharmacological,
toxicological, and mechanistic studies are
recommended to identify the active compounds, to
elucidate their mechanisms of action, and to evaluate
the safety profile of the extract. In the conclusion,
Melilotus officinalis L. could be a potential natural
source for the development of anti-inflammatory and
analgesic agents .
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