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ABSTRACT

Introduction: The growing resistance of the Leishmania
parasites to the available anti-leishmanial drugs has been
reported from different areas of the world, including Iran.

Aim: To assess the effect of hydroalcoholic extract of Arnebia
euchroma, for treatment of cutaneous leishmaniasis induced by
Leishmania major in BALB/c mice.

Materials and Methods: Arnebia euchroma extract was
provided by medicinal herb garden in Yasuj, in the south of Iran.
To facilitate the application of the extract, 5% gel with Arnebia
extract and Carboxymethylcellulose (CMC) was prepared. Mice
infection was done by subcutaneous inoculation of amastigotes
form of Leishmania major. Lesions were developed after about
three weeks of inoculating. Mice were divided into four groups,
(six mice in each group), where the first group was treated
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with 5% of the extract and the second group with 5% gel of
Arnebia euchroma. The third group was treated by meglumine
antimoniate. The negative control group received only normal
saline. Treatments was started from the day open lesion were
observed and carried out every third day for 21 days. The size
of lesion on tail base were measured weekly.

Results: Mean sizes of lesions in mice treated with the extract
or topical gel were lower than the controls. However, the
differences were not statistically significant (p>0.05).

Conclusion: Findings of the study showed that Arnebia
euchroma extract in doses which have been used in this study
(5%) and in comparison with meglumine antimoniate had
no considerable effect in treatment or control of cutaneous
leishmaniasis.
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INTRODUCTION

Cutaneous Leishmaniasis (CL) is a vector-borne and usually a self-
limiting disease caused by the protozoan parasites called Leishmania.
This parasite has two distinct structural variants: Amastigotes forms
that are non-motile and intra-phagocytic form and Promastigotes that
found in the alimentary tract of phlebotomine sand-flies. Worldwide,
leishmaniasis has three major clinical manifestations. Among three
main forms of leishmaniasis which are cutaneous, mucocutaneous
and visceral forms, both Cutaneous Leishmaniasis (CL) and Visceral
Leishmaniasis (VL) are endemic in central and south of Iran [1-6].
Fars, llam and Khorasan Razavi are among the most important
endemic foci with a high prevalence of CL in Iran [1,2,5,7-9]. As
an instance, 23% of annually reported cases of CL in Iran in 2009
were reported from Fars, according to the report of Iranian Ministry
of Health. CL in Iran is mainly caused by L. major following by L.
tropica [1,10]. Reduction in the duration of the healing process with
minimal scar formation is the final goal of CL treatment. Glucantime
and pentostam are still used as the drugs of choice for CL treatment
but they exhibit a wide range of side effects such as nephrotoxicity,
cardiotoxicity, and hepatotoxicity [11-13]. Hence, investigations for
finding new drugs or methods that accelerate wound healing and
reduce the scar formation in CL are in urgent needs.

Arnebia euchroma is one of the species of genus Arnebia related
to the family Boraginaceae. Arnebia euchroma is an aboriginal herb
in the Southeast of Iran and can be found in Himalaya too. It has
been used for the treatment of burn wounds, skin ulcers in Chinese
traditional medicine. Naphthoquinones are very remarkable chemical
compounds found in the roots of Arnebia genus. Their fraction is
made up of agents that are water-insoluble such as Shikonin and
alkannin [14]. These compounds exhibit broad pharmacological
properties including anti-inflammatory [15] and anti-viral effects [16].
The current study aimed to assess the effects of hydroalcoholic
extract of Arnebia euchroma, for treatment of L. major induced
cutaneous leishmaniasis in BALB/c mice.
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MATERIALS AND METHODS

Preparation of Arnebia Euchroma Gel

Arnebia euchroma extract was provided by Zardband Company of
Yasuj, from medicinal herb garden in Yasuj, in the south of Iran. To
facilitate the application of the agent, 5% gel with Arnebia extract, a
concentration which was assigned according to a pilot study in our
institute, was prepared by dissolving 5 g of Arnebia extract in 2 mL
of distilled water. The solution was then transferred into 2% CMC
(2 g CMC/ 100 mL of distilled water) for topical use. The CMC gel
itself was administered on the CL lesion in a pilot study and had no
significant effect on the lesion, comparing to the non-treated group,
according to stereological parameters.

Inoculation of BALB/C Mice with Leishmania
Parasites

The study was carried out after being approved by the ethical
committee of Shiraz University of Medical Sciences (SUMS, ethical
reference No. IR.SUMS.REC.1394.S446). The animals were
contained in condition with 12:12-hour dark-light cycle, 40-50%
humidity, at 25+3°C temperature. Standard diet and free access to
water were provided for the animals. Twenty four female BALB/C
mice (four-week-old, weight about 18 grams) were obtained from
Pasteur Institute, Tehran, Iran. Leishmania major (strain reference
No: MRHO/IR/75/ER) was used in this study. Mice infection was
done by using amastigote form of the parasite. To do this, 0.2
mL of a suspension containing 4*105 amastigotes (counted by a
haemocytometer counting-chamber) was subcutaneously injected
into the top of mice's tail base by insulin syringe. Lesions were
developed after about 3 weeks of inoculating of the parasites [Table/
Fig-1]. Mice were divided into four groups, where the first group was
treated with the extract of Arnebia euchroma (5% Arnebia solution;
5 g Arnebia in 100 mL of distilled water) and the second group
with 5% gel of Arnebia euchroma (arnG) [17]. The third group was
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treated by meglumine antimoniate with a dose of 20 milligrams per
kilogram. The negative control group received only normal saline.
Treatments were started from the day open wounds were observed
and carried out every 3 days for 21 days. The size of lesion on talil
base was weekly measured. The length of the major and minor axes
of the lesion at the base of the mouse's tail perpendicular to each
other were measured with a direct reading Vernier caliper and the
area of the lesion in square millimeters was achieved by calculating
ellipse area formula as originally described by Diaz K et al., [18].

The animals were euthanized at the end of treatment. From the
wound's site, a circular skin sample along with 1 cm of the margin
around the lesion area was removed and used for stereological
assessments.

[Table/Fig-1]: BALB/c mice with tail lesions induced by L. major.

Stereological Study

A video-microscopy system made up of a microscope (E-200,
Nikon™, Japan) linked to a video camera was used for the
microscopic analysis of the skin samples. By using the 5 um
thickness slides and the point counting stereological method, at the
magnification of 500X, the volume densities of the vessels, collagen
bundles, and hair follicles were estimated. Moreover, the mean
diameter of the vessels and also the vascular length density (Lv)
were measured, as described by Mohsenikia M et al., [17].

The fibroblasts numerical density (Nv) (the number of the cells per
unit volume of the dermis) were estimated by the 15 pm slides at
a magnification of 1200x on the monitor, with the optical dissector
stereological method.

STATISTICAL ANALYSIS

The data were collected, analysed and reported as the mean and
standard deviation (mean+SD). Besides, the statistical comparisons
between the groups were carried out by the SPSS software (v.17.0).
Repeated measure ANOVA and One-way ANOVA tests were used in
order to analyse and compare each parameter between the groups.
p<0.05 was considered as statistically significant.

RESULTS

The mice group which received Arnebia extract showed faster
lesion healing, although not statistically significant, in comparison
to both positive and negative controls (p=0.611). Moreover, there
was no significant difference between mice group receiving Arnebia
extract with those receiving Arnebia 5% gel. [Table/Fig-2] shows
the mean size of lesions in various periods of time in four groups of
studied mice.
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Stereological evaluations of the lesions showed degrees of
inflammation, disorganisation, and ulcers in control as well as
Arnebia-treated mice. However, there was a sign of the decrease
in the histological grading's including, ulceration, inflammation, and
destruction, in treated mice, although non-significant [Table/Fig-3].
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[Table/Fig-2]: Mean size of lesions during three measuring sessions in different se-
ries of mice. Negative control (Control -) received normal saline; arnS: treated with 5%
of the extract of Arnebia euchroma; arnG: treated with 5% gel of Arnebia euchroma;
positive control (Control +) treated by meglumine antimoniate with a dose of 20 mg/
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[Table/Fig-3]: Stereologmal evaluanons of the lesions. The vo\ume density (Vv (col-

lagen/dermis)) of the collagen fibers was estimated using a grid of points on the live
image of dermis. (Hedenhain's azan stain) (x450).

DISCUSSION

Pentavalent antimony derivatives such as meglumine antimoniate
are used currently to treat different forms of leishmaniasis [19].
Although pentavalent antimony derivatives are first-line therapy in
the treatment of CL, however, drug failure and drug resistance are
increasing in many regions of the world [13,19,20]. Miltefosine, as
an anti-leishmanial drug, is a big hope for the researchers because
it is administered orally and has significant efficacy but parasites
become resistant to this hope-bringing drug too easily as a result,
there is still a need to find better treatments [20].

Now-a-days researchers give more attention to herbal medicine
due to lack of ideal drugs against Leishmania. Plant derivatives
or extracts are appropriate candidates to offer a suitable source
for the development of new medicinal agents for the treatment of
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leishmaniasis [21-24]. Artemisia species, Allium sativum, Achillea
millefolium, Peganum harmala and Thymus vulgaris are the most
herbal extract or derivatives which have been studied for their anti-
leishmanial effects in Iran [22]. Among these plants, the IC50 values
for extracts or derivatives of Allium spp, Alkanna spp, and Artemisia
spp showed the significant difference in comparison with the rest of
herbal extract, with the highest value for Allium spp [22].

Arnebia euchroma extract has been used as herbal medicine for skin
disorders in Iran [25,26]. It has been shown that Arnebia euchroma
extract has anti-inflammatory activities [27]. In our study, Arnebia
euchroma did not show significant anti-leishmanial activities although
there was a mildly (not significant) faster wound healing effect in mice
which received either extract or gel of Arnebia in comparison with both
negative and positive control groups. Same results have been reported
for topical 10% and 20% gel of Echinacea purpurea extract which was
not considered effective in the treatment or control of CL [24].

LIMITATION

Limitations of the study were including the bacterial infection, which
is not uncommon in CL, in the tail base of mice which may reduce
the efficacy of the Arnebia euchroma extract and cause slower
wound healing than what we expected. Other limitations which
can be stated might be using inappropriate, more or less, extract
dosage of the extract. More studies are needed to find out the real
anti-leishmanial effect of Arnebia euchroma.

CONCLUSION

Findings of this study revealed that administration of topical 5% gel
of Arnebia euchroma extract does not have a considerable effect for
treatment of L. major-induced CL in BALB/c mice.
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