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Abstract

ackground: Leishmaniasis is a vector-borne zoonotic disease that remains as a major public health

problem around the globe, with a higher burden in poor or developing countries. Pentavalent

antimonials such as glucantime are currently being used as the first-line treatment for cutaneous form
of leishmaniasis, but they are associated with significant side effects. Evidence suggests that extracts from
different parts of Sambucus ebulus may have analgesic, anti-inflammatory and favorable skin healing effects.
In this study, we investigated the potential therapeutic efficacy of S. ebuius fruit extract in treatment of
cutaneous leishmaniasis.

Methods: This was a randomized, double-blind, placebo controlled clinical trial that was carried out on 95
patients with confirmed cutaneous leishmaniasis. The subjects were assigned to an intervention and a control
group. All patients received the standard treatment for leishmaniasis. In addition, the intervention group
received a 5% ointment prepared from the methanolic extract of S. ebulus fruit, while the control group
received a placebo. Healing rate and clinical characteristics of the lesions were assessed before the intervention
and once weekly until complete epithelialization of the lesions (or up to 12 weeks).

Results: The 5% topical ointment of S. ebulusfruit had no significant effect on healing probability, healing rate
or treatment outcome, but it significantly reduced the lesion size.

Conclusion: Combination therapy with pentavalent antimonials and the S. ebulus fruit ointment could
significantly reduce the lesion size but has no effect on the treatment outcome.
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Introduction

Cutaneous leishmaniasis is a vector-borne zoonotic
disease caused by the protozoans of the genus
Leishmania [1-3]. The disease is widely distributed
around the globe. According to the WHO’s report, about
1.3 million new cases are reported annually [4-8].
Despite recent advances in the prevention, diagnosis
and treatment of leishmaniasis, the disease still remains
a major public health problem with a higher burden in
poor countries [9].

Pentavalent antimonials are currently being used as
the first-line treatment for leishmaniasis, but these
chemical compounds are associated with significant side
effects. The need for multiple painful injections,
emergence of drug resistant parasites, lack of an
effective vaccine and the high cost of treatment [10-15]
highlight the urgent need for development of novel
therapeutic agents and strategies [16, 17]. A wide range
of compounds from plants and other natural sources
with potential antileishmanial properties have been
recently investigated as alternatives to the current
chemical-based drugs [18].

Sambucus ebulus plant has been a plant for several
years with green, ear-shaped, cross-combed leaves, with
about 5 to 11 toothed leaflets. The length of each leaf is
5 to 30 cm, with small white or cream colored flowers.
Its flowers turn into red to black fruits [19-21]

In Persian medicine (Iranian traditional medicine),
rhizomes, leaf and fruit of S. ebulus have been used for
topical treatment of inflammatory arthritis, such as
rheumatoid arthritis, inflammation caused by insect
bites, and sore throat [19-21]. Various studies have
demonstrated that extracts from different parts of S.
ebulus can exert analgesic and anti-inflammatory
effects in a dose-dependent manner. This plant contains
anthocyanin, flavonoid and phenolic compounds and
compounds such as rutin and quercetin [21, 22].

As principal constituents of S. ebulus extracts,
flavonoids can exert anti-lipid peroxidation effects and
increase the bioavailability and stability of collagen
fibers, thus accelerating and promoting the wound
healing process [22]. Despite the beneficial effects of S.
ebulus extract, no study has yet investigated the
potential effects of S. ebulus fruit extract on the wound
healing process in patients with cutaneous
leishmaniasis. Given the favorable skin healing effects
[23], anti-Giardia activity [24] and anti-hydatidosis
effects [25] of S. ebulus, in this study, we investigated
effectiveness of the plant's fruit extract for treatment of
leishmaniasis.

Methods

Study design
This research was carried out as a randomized, double-
blind, placebo controlled clinical trial in accordance

with the proposed methodology of the World Health
Organization for clinical trials on cutaneous
leishmaniasis treatment interventions [26].

Ethical considerations

The study has been registered at the Iranian Registry of
Clinical Trials (registration code:
IRCT20171028037044N4). Written informed consent
was taken from all participants prior to sampling and
intervention. This study was performed according to the
principles specified in the Declaration of Helsinki.
Approval was obtained from the Ethics Committee of the
Mazandaran University of Medical Sciences (approval
No. IR.MAZUMS.REC.1396.2150).

Sample size and study population

The study was performed on patients with cutaneous
leishmaniasis who were referred to the Leishmaniasis
Treatment Center in Gonbad-e Kavus (northeast of Iran)
from November 1, 2017 to March 30, 2019.

Diagnosis was confirmed via microscopic detection of
Leishman bodies within the macrophages in a slit-skin
smear from the edge of lesions that lasted more than 14
days. Patients were enrolled in the study after
explaining the research objectives and obtaining written
informed consent. Exclusion criteria were non-localized
leishmaniasis, pregnancy, known
hypersensitivity/allergy to pentavalent antimonials,
having lesions aged more than three months, receiving
any type of leishmaniasis treatment within the past
month, presence of lesions on eyelids and nose or in 1
cm proximity of lips and eyes, and unwillingness to
continue participation in the study. For patients with
more than one lesion, the uppermost (preferably non-
facial), ulcerative, parasite-positive lesion was chosen as
the index lesion.

Preparation of the extract

The drug and the placebo were prepared at the Faculty
of Pharmacy of Mazandaran University of Medical
Sciences, Iran. The fruit of S. ebulus was collected from
rural areas of Sari (Mazandaran Province, Iran), dried
and then powdered at room temperature, in the dark.
The extract was prepared by soaking the fruit powder in
methanol for three days [19].

Interventions and follow up

Of 892 patients referred to the Leishmaniasis Treatment
Center in Gonbad-e Kavus, 95 patients (male:60;
female:35) were enrolled in the study and then randomly
assigned into an intervention (n=45) and a control
(n=50) group. Demographic information and baseline
morphological characteristics of the lesions (number,
location and size) were recorded. Lesion size was
determined by measuring the largest diameter of the
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lesion. All patients were treated according to the
national guideline for the management of cutaneous
leishmaniasis in Iran [27]. In addition to the standard
treatment, the intervention group was treated with the
5% paraffin- and vaseline-based S. ebulusointment. The
control group received a placebo ointment without the
S. ebulus extract. The ointment was applied twice daily
until complete re-epithelialization of the lesions.

Outcome measures

The healing process and clinical features of the lesions
(lesion size, induration diameter, and degree of
epithelialization) were assessed and recorded by trained
personnel (unaware of subject allocation) before the
intervention and once weekly until complete re-
epithelialization of the lesions (or up to 12 weeks).
Treatment success was verified by observing complete
re-epithelialization of the ulcer on day 42; otherwise,
the treatment outcome was recorded as failure. The
degree of recovery was determined as completely healed
(complete epithelialization of the lesion), moderately
healed (>50% reduction of the lesion size), slightly
healed (<50 reduction of the lesion size and worsened
(increased lesion size or deterioration of its clinical
status) at the end of the intervention.

Statistical analysis

The relationship between qualitative variables was
assessed using the Chi-square test and the Fisher's exact
test. The Mantel-Hansel method was used to modify the
confounding variables, and multiple logistics regression
was used when required. The Cochran test was used for
repeated measurements of the qualitative dichotomous
variable. The Mann—-Whitney U test was used to evaluate
the effect of the intervention on ranked qualitative
variables or abnormal quantitative variables in both
groups. Quantitative data were described using mean
and standard deviation. Normal distribution of
quantitative variables was assessed using the Shapiro-
Wilk and Kolmogorov-Smirnov tests. The homogeneity
of the variances was tested using the Loon test.
Independent t-test was used to compare the mean of
these traits between the two groups. Quantitative was
assessed repeated measures ANOVA. Survival analysis
by the Kaplan-Meier method was applied to compare the
recovery time. To adjust the confounding variables,
covariance analysis and multiple regression analyses
were used. All statistical analyses were performed using
IBM SPSS Statistics 18 at significance level of 0.05.

Results

There was no significant difference between the two
groups in terms of mean age, mean weight, gender,
mean lesion age, the mean lesion diameter at baseline,
and location of the lesions (Table 1). We found no

significant difference between the two study groups in
terms of outcome, healing rate and degree of recovery
(Table 2).

The Kaplan-Meier curve was plotted to compare the
likelihood of healing between the two groups (Figure 1).
Comparison of the recovery probability between the two
groups did not differ significantly between the two
groups using the log-rank test (df =1, P-value=0.18).
Figure 2 shows the mean changes in the diameter of
lesions (mm) in the two groups over the treatment
period. The reduction of mean diameter of lesions in the
intervention group was more significant compared to
that of in the control group.
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Figure 1: The Kaplan-Meier curve representing the probability of
lesion healing in the two groups
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Figure 2: Reduction of the mean diameter of lesions in the two
groups
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Criteria Subgroup Control Intervention (%) P-value
Age means (years) 26.94(19.28) 27.44(17.37) 0.74
Weight mean(kg) 55.33(27.74) 54.71(30.5) 0.7
Size of Lesion mean(mm) 9.38(4.4) 10.33(3.51) 0.42
Size of Induration mean(mm) 16.64(6.67) 15.11(5.32) 0.18
Lesion age mean(day) - 30.96(16.91) 36.82(20.43) 0.19
Location Leg, 20 16 0.66
Arm 26 23
Trunk& Head 4 6
Gender Male 31 29 0.83
Female 19 16

Table 1: Demographic information and lesion characteristics in the study groups

Variable - Control Intervention P value
Treatment | Observe 0 1 0.27 effective alternative to amphotericin B for
method Systematic 18 12 . . . . . .
glucantime 0 2 accelerating the lesion healing process in patients with
Silbcuténeous 1‘2’ 1‘2* cutaneous leishmaniasis [31]. In another study by Jafari
glucantime . .. . . . .
Cryotherapy 1 4 et al., topical administration of Achilles millefolium 5%
CFEYOmEfHPIV&tOPiCﬂ gel (containing 5% polyphenol) twice daily for four
uconazole . . . . . . .
Treatment | Success 7 7 03 weeks along with intralesional injection of glucantime
outcome Failure 26 19 had no significant effect on the treatment of treatment
Degree of Completely healed 7 7 0.87 f t t leish: ial lesi Thi .
recovery Moderately healed 9 7 of acute cutaneous leishmanial lesions. is is
Slightly healed 10 6 inconsistent with the previous reports on the healing
Worsened 24 24 . . . .
Average treatment duration (day) 31.18(19. 34.48(21.42) 0.45 pr'opertle's Of Achilles mllle?()l.lum 'fOI‘ treatment of
05) leishmaniasis. However, administration of the gel at

Table 2: Clinical information and treatment outcomes in the two study higher concentrations (24-40%) might result in a

groups favorable outcome [32].
) . Ali et al. evaluated the efficacy of twice daily
Discussion administration of 5% trichloroacetic acid cream for eight

Although leishmaniasis generally self-heals within 4-12 weeks in the treatment of cutaneous leishmaniasis

months, it can lead to scarring, particularly on the face,
which requires medical care. Pentavalent antimonials
such as glucantime are currently used as the standard
therapy for leishmaniasis [30]. However, these
chemicals are associated with numerous limitations
including limited availability, toxicity, severe side
effects, and drug resistance [11-15].

Given the potential of traditional and complementary
medicine, increased tendency of people towards non-
chemical therapies, and the emphasis of the World
Health Organization on utilization and appropriate
integration of traditional medical knowledge into health
services [28], various studies have exploited the
effectiveness of herbal compounds for treatment of
leishmaniasis. Jaffary et al. reported that combination
therapy with Cassia fistula fruit gel and intralesional
meglumine antimoniate injection can significantly
increase healing rate in patients with cutaneous
leishmaniasis [29].

Shirani-Bidabadi et al. investigated the therapeutic
efficacy of thyme, yarrow and propolis herbal extracts
and systemic glucantime for treatment of cutaneous
leishmaniasis in Balb/c murine model. They reported
that application of the alchoholic extracts of thyme and
yarrow twice daily for six weeks significantly reduced
mean lesion diameter compared to treatment with

lesions. They demonstrated that the cream could have
beneficial effects on treatment of leishmaniasis scars,
suggesting that the cream could be considered as a
cheap and safe alternative to chemical drugs [33].

Today, the use of medicinal plants in the treatment of
diseases is very widespread [34-37]. One of the most
important reasons for using medicinal plants is their less
side effects compared to chemical drugs [38-40]. Plant
antioxidants have found special use in many industries
such as pharmaceutical, health, medicine and food
industries [41-47].

In our study, although the 5% topical ointment of S.
ebulusfruit had no effect on healing probability, healing
rate, degree of recovery or treatment outcome, it
significantly reduced the lesion size. Considering the
lack of any notable side effects following application of
the ointment, it is suggested to evaluate effects of
extracts from the fruit or other parts of S. ebulus at
higher concentrations on the wound healing process in
treatment of cutaneous leishmaniasis.
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