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The anti-inflammatory effects of Clerodendrum inerme
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Abstract

The searching of novel effective anti-inflammatory compounds with low toxicity is among the most
interesting in drug development. The plant Clerodendrum inerme (L.) belongs to the genus Clerodendrum
and possess several active ingredients for anti-inflammatory approaches. The major active compounds
such as luteolin, verbascoside and apigenin have made this plant intriguing because of their strong
anti-inflammatory activities. This review covers the anti-inflammatory activities of compounds found in

Clerodendrum inerme (L.), which may facilitate in dept investigations into the use of this valuable plant.
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Introduction

Inflammation is the mechanism of body
response to heal the damaged cells as well as tis-
sues caused by injuries like physical trauma,
pathogens, toxic chemical and microbial agents.
Inflammation can be divided into acute and
chronic inflammation. The acute inflammation
begins within the first few hours or days following

the injury of tissues inwhich three main processes

occur: increased blood flow, increased permeability
and migration of leukocytes, such as neutrophils.
The classical signs of acute inflammation are pain,
heat, redness, swelling, and loss of motor function.
If the condition causing acute inflammation is not

resolved, the inflammation may transform into a
longer term chronic inflammation, which leads to
onset of diseases [1]. Nowadays, the need for
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anti-inflammation drugs including Non-steroidalanti-
inflammatory drugs (NSAIDS), such as Aspirin,
Celecoxib, Dichlofenac, Inuprofen and Indometha-
cin continuously increases. The fact that in certain
conditions such drugs can produce gastrointertinal
irritation and renal damage [2] has led to the avoid-
ance of use. In the line of pharmacological re-
searches, the novel anti-inflammatory actives de-
rived from natural products are among the most
interesting. The compounds obtained from plants
are generally acceptable by the patients because
of their reputation for safety.

Focusing on the genus Clerodendrum,
more than five hundred species have been identi-
fied like shrubs, herbs and small trees that are
widely distributed in Asia, Australia, Africa and
America [3].This genus is being used as ethno-
medicines for the treatment of diabetes mellitus [4],
anti-inflammatory [5], antimicrobial [6-7], anti-ma-
larial activities [8] and anticancer [9]. In addition,
the major secondary metabolites have been re-
ported, including terpenoids, neo-clerodanediter-

penes, sterols, iridoids and phenolic compounds.
In case of phenolic compound, phenyl propanoids
and flavonoids are found as a predominant class.
In addition, macrocyclic alkaloids and cyanogenic
glycosides are found in a few species [10].This
review mainly covers the anti-inflammatory activities
of Clerodendrum inerme (L.)

Anti-inflammatory effects of C. inerme

Clerodendrum inerme (L.) Gaertn, locally
called "Samma nga”, is a shrub that could reach
up to 2 m tall. The ovate leaves are opposite. The
inflorescence is umbel with 3-7 flowers joined at a
common base point. The corolla is white, fused with
5 lobes. There are four the stamens, reddish to
purple color as showed in Figure 1. C. inerme which
grows well along the beach is distributed in South,
South-east Asia and Pacific islands. It can tolerate
the salt of the ocean and is valued as groundcover
plant. [11]

Figure 1. Clerodenrum inerme [12]

For pharmacological approaches, the
roots, stems and fresh and dried leaves of the plant
are traditionally used for the treatment of skin
disease, local pain, inflammation, asthma, tropical
burns and rheumatism [13].

Previous studies also provide the scientific
proof that the plant may be useful for the attenuation
ofinflammation. The methanol extracts of the leaves
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(0.25%, 0.5%, 1.0%) were previously tested for
anti-inflammation by cotton pellet-induced granuloma
model in albino rats. The results were found that
the extracts inhibited granulatory phases of
inflammation in a dose related manner. In addition,
the extracts (125, 250, 500 mg/kg) reduced
significantly the acetic acid-induced writhing in mice
with a dose dependent manner [14]. Furthermore,



the ethanolic extract of whole plants of C. inerme
was tested for the analgesic and anti-inflammatory
activities. The study evaluated the analgesic ac-
tivities using acetic acid-induced writhing and
heat-induced pain in mice. For anti-inflammation,
the xylene-induced ear edema mice model revealed
that at the doses of 250 and 500 mg/kg body weight,
the ethanolic extract of C. inerme significantly in-
hibited the acetic acid-induced writhing by 26.39%
and 45.83%, respectively, comparing to 57.64%
inhibition of the standard analgesic drug, dilodenac
sodium. Heat-induced pain in mice showed the
significant analgesic activity of the extract at the
doses of 500 mg/kg body weight and the effect of
the C. inerme extract was comparable to that of
Pentazocine. In addition, using Xylene-induced
acute ear edema in mice as a model, the extract at
the dose of 500 mg/kg body weight showed sig-
nificant inhibition effect of 29.54%, in comparison
to 29.40% of Diclofenace sodium [15].

Not only do the extracts of C. inerme exhibit
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potential anti-inflammatory effects as mentioned
above, but also certain compounds found in C.
inerme were shown to have strong anti-inflamma-
tory activities. It is beneficial to describe herein the
anti-inflammation activities of compounds which
are compositions of C. inerme. The phytochemical
constituents of the plant have been identified and
the results showed that C. inerme composed of
steroidal glycoside, megastinmane glucosideds,
iridoid glucosides, clerodane glycosides and fla-
vonoids [16-18].

Several pure compounds like luteolin,
verbascoside, isoverbascoside, leucosceptoside
A, decaffeoylverbascoside, darendoside B, daren-
doside B, monomelittoside, melittoside, and api-
genin have been identified [19]. Among of them,
some active compounds like luteolin, verbascoside
and apigenin were proved either in vivo and in
vitro to have a potential anti-inflammation. Their
active chemical structures are shown in Figure 2.
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Figure 2. Some anti-inflammatory constituents of C. inerme
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Luteolin a pure compound found in the C.
inerme was previously shown to exhibit potent
anti-inflammatory effects in vitro. The compound
was shown to inhibit LPS-induced high mobility
group B-1 (HMGB1) secretion and LSP-mediated
tumor necrosis factor alpha (TNF-QL) in the mac-
rophage cell model [20].

Another compound component of C. in-
erme, verbascoside was shown to have anti-inflam-
mation assessed by arachidonic acid-mediated ear
edema in mice [21]. It is worthy to note that verba-
coside also exhibits analgesic, antimicrobial and
immunosuppressive [22]. Likewise, the compound
apigenin was shown to inhibit the collagenase
activity associated with the progression of rheuma-
toid arthritis. Apigenin was shown to suppress
LPS-induced nitric oxide (NO) production in mac-
rophage RAW 264.7 cells. In addition, the expres-
sion of an inflammatory mediator like cyclooxyge-
nase-2 (COX-2) in LSP-treated macrophages was
attenuated by the treatment with apigenin [23]. In
recently, the inhibition of NO production guided to
isolate three known flavone compounds including
acacetin, hispidulin and diosmetin from the ethyl
acetate extract of C. inerme leaves. All of com-
pounds hispidulin showed the most NO inhibitory
effect and also inhibited prostaglandin E2 (PGEZ)
[24]. Reactive oxygen species (ROS) have been
long shown to worsen the condition of inflammation
and tissue destruction. The presence of high con-
tents of phenolic compounds and flavonoids in this
plant may result in antioxidant, as well as radical
scavenging activities that may compromise the
inflammatory reaction.

Conclusion

As a potential plant possessing anti-inflam-
matory effect, C. inerme and its active components
including luteolin, verbascoside apigenin and his-
pidulin have been scientific proofed both in vitro
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and in vivo to be a potential to be used for the
suppression of inflammatory process. Furthermore,
the long period of use of this plant in traditional
means supports the safety of this herbal medicine.
This review may provide information necessary to
highlight and encourage further investigations to
assure the efficacy as well as the safety of use of
C. inerme for anti-inflammatory approaches.
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