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IntroductIon
A protozoan parasite (Leishmania) causes leishmaniasis 
infection that is transferred through the sting of a female 
sand fly of Phlebotomus species and includes cutaneous 
leishmaniasis (CL), visceral (kala‑azar), and mucocutaneous 
types.[1] There are about 21 species of human pathogenic 

Leishmania that affect between 700000 and 1.2 million new 
cases worldwide annually.[2] In Iran, an incidence rate of 
15.8 cases per 100000 population was reported in 2019.[3] CL 
as the most common form of leishmaniasis is caused by the 
Leishmania tropica (L. tropica) (dry type) and Leishmania 
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Background: Cutaneous leishmaniasis (CL) infection is caused by the Leishmania major (L. major) parasite and affects 1.5 to 2 million people 
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major (L. major) (wet type). In vector mosquitoes, parasites 
live as promastigotes in the gastrointestinal tract and enter 
the wound during bites, and within the phagolysosome of the 
host, macrophages become amastigotes, due to the parasite 
hiding inside the cell. Host immunity will generally depend on 
cellular immunity rather than humoral immunity. At the site of 
the bite, a pimple‑like bulge is formed due to the aggregation 
of lymphocytes, macrophages, and plasma, and a wound 
develops with inflammation that will remain for several months 
to several years after the healing period.[4] Although research 
into the discovery of vaccines and antiparasitic drugs, such 
as 5‑valent antimony, has been somewhat successful, their 
limitations and side effects, including the risk of recurrence, 
drug resistance, drug toxicity, high cost, long recovery 
period, scarring, and mental and physical problems caused 
by them, especially in women and children, have resulted in 
the introduction of novel and effective therapies of natural 
origin and without side effects, such as vegetable oils (less 
toxic).[5] There are about 300 essential oils known to have 
antiviral, fungal, bacterial, and parasitic properties that have 
commercial value for agriculture, pharmaceuticals, food, etc.[6] 
For example, many previous studies have emphasized the 
anti‑leishmaniasis activity of aloe vera, Brazembel, propolis, 
olive oil, Nigella sativa, and lavender.[6‑12] Also, the systematic 
review and meta‑analysis studies of Iranian medicinal plants 
with anti‑leishmaniasis effect showed that Brazembel, propolis, 
and Nigella sativa extracts have drastic anti‑leishmaniasis 
activity.[12] Furthermore, in other studies conducted in Iran and 
other countries, lavender, aloe vera, and olive oil were active 
against Leishmania in vitro and in vivo.[7,11,12] Also, the study 
of Saberi et al.[13] proved the good potential of Shirvan herbal 
ointment formulation (containing aloe vera, Nigella sativa, 
Brazembel, lavender, olive oil, and propolis) in the treatment 
of CL in vivo. So that, the ointment showed anti‑leishmaniasis 
effects on the lesion size in the infected BALB/c mice (without 
any adverse effects on the lesions). Moreover, a significant 
reduction in parasite burden was reported in infected tissues. 
Therefore, according to the positive results of Shirvan herbal 
ointment in vitro and also in vivo, in this study, the therapeutic 
effect of Shirvan herbal ointment was investigated on human 
leishmaniasis in comparison with glucantime and the good 
effects of the ointment showed that Shirvan herbal ointment can 
be used as an alternative drug to repair leishmaniasis lesions 
and even other wounds.

MaterIals and Methods
This study was conducted in 2021–2022 in Isfahan Province, 
Central Iran (30–34 degrees north and 49–55 degrees east 
longitude), with dry and moderate weather. Isfahan people have 
Iranian or Caucasian ethnicity. The outbreak of CL caused by 
L. major in Isfahan is higher than in other cities.[14]

Preparing ointment formula
The formulation of this ointment consists of Perovskia 
abrotanoides leaves and flowers, fresh aloe vera leaves, 

lavender Nigella sativa, olive oil, propolis, and beeswax. 
Dried flowers and leaves of Perovskia abrotanoides (400 g) 
and lavender (70 g), Nigella sativa (50 g), and fresh aloe vera 
gel (80 g) were powdered to prepare the ointment, mixed 
with olive oil (200 ml), and then stored at room temperature 
for 15 days. The propolis (50 g) and beeswax (150 g) were 
heated to 100°C using a water bath and added to the plant 
mixture. Next, the mixture was cooled and solidified at room 
temperature and then stored at 4–8°C for use.[13]

Study description
The present case–control study included sixty patients with 
confirmed CL who were referred to healthcare centers affiliated 
with the Isfahan University of Medical Sciences. The following 
formula was used to calculate the sample size:

N = (Z1‑α/2 + Z1‑β)
 2 [P1 (1‑P1) + (P2 (1‑P2)/d

2, where α = 0.05, 
β = 0.2, and d = 0.3.

Patients were selected randomly from a list prepared in advance 
by a computer program. Before treatment, the patients were 
divided randomly into two groups of 30 patients, including the 
test and control groups. The size of the lesions was measured 
using a Digimatic caliper (VWR Brand Digital Calipers, 
Bridgeport, NJ).

Inclusion criteria
The inclusion criteria were confirmed cases of leishmaniasis 
based on clinical presentation (direct smear or culture in the 
NNN environment from the sample taken from the wound 
margin), age group of 1 to 60 years, willingness to take part in 
the study, and signature of informed consent by the patient (or 
parents of patients under 18 years).[15]

Exclusion criteria
The exclusion criteria were pregnant or lactating women, 
lesions on joints and cartilage, number of lesions of more than 
five cases, disease period of more than 8 weeks, use of any 
treatment for CL in a recent month, and company in any kind 
of research project in the last 2 months.[15]

Test group
Thirty patients were administered the Shirvan herbal ointment 
for each ulcerative lesion topically (twice a day at a dose of 
0.5 ml/mm2 for 56 consecutive days).

Control group
Thirty patients received intralesional glucantime (the approved 
drug for CL) at a dose of 20 mg Sb5+/kg over 56 days.

Follow‑up
The period of treatment was considered to be 2 months. During 
treatment, patients were interviewed weekly in terms of skin 
side effects (such as erythema, edema, and pain). Furthermore, 
the length and width of each lesion (mm2) were measured 
weekly using digital calipers. After completing the period 
of treatment, patients from the control and test groups were 
followed for 6 months. Evaluation of clinical improvement 
was performed based on the complete epithelialization of the 
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lesions as the main criterion (no recurrence at the 6‑month 
follow‑up) for the effectiveness of treatment. The treatment 
and failure of the lesion were determined by a doctor blinded 
to the treatment group of the patients. The endpoint of the 
protocol was the treatment of the patient with the removal of 
all lesions. Finally, the therapeutic effect of Shirvan herbal 
ointment was investigated by comparing the size of the skin 
lesions in the control and test groups.

Ethical standards
The present study was confirmed by the Institutional Review 
Board (IRB) of Isfahan University of Medical Sciences (No. 
IR.ARI.MUI.REC.1401.339). The researcher‑made 
questionnaire of participants was filled out, and written 
informed consent was signed by patients.

Statistical analysis
Data were reported as mean ± standard error of the 
mean (SEM). A statistical analysis of the difference in the 
size of the lesion was performed using repeated measure and 
t‑test in different treatment groups. Statistical Package for the 
Social Sciences (SPSS) for Windows version 16 was used for 
the statistical analysis, and statistical significance was defined 
as a P value of 0.05 or less.

results
Patient characteristics
In the present study, 30 patients (8 females and 22 males, 
F:M = 1: 2.7) with a mean age of 26.9 (±13.3) years were 
randomly assigned to the test group and 30 cases (11 females 
and 19 males, F:M = 1: 1.7) with a mean age of 33.16 (±12.80) 
years were randomly assigned to the control group. The mean 
number of lesions was 2 per patient, as 56.7% presented two 
to five lesions and 43.3% of the patients had a unique lesion. 
65.1% of patients had lesions on their upper limbs, mainly 
on the face and hands (53.4%), and lesions manifested on the 
legs and thoracic–abdominal regions were 35% and 11.7%, 
respectively. The lesions included ulcerative and non‑ulcerative 
lesion types (nodular and plaques). The patients in the control 
group received at least one complete period of glucantime (20 
mgSb5+/kg/day over 20 days), and only 13.6% and 4,9% 
of patients had two or three complete rounds, respectively. 
Arthralgia (19.7%), myalgia (13.5%), fever (11.3%), 
headache (26.2%), diarrhea (5.2%), nausea (7.6%), and other 
symptoms, such as facial swelling (17.6%), were the most 
common side effects of glucantime. In contrast, the treatment 
with the Shirvan herbal ointment was without adverse effects 
and was well tolerated; however, a transient burning sensation 
in some of the patients was reported. Moreover, the mean 
of treatment duration with the Shirvan herbal ointment was 
43.9 (±14.4) days in the control group versus 30.5 (±7.4) 
days in the test group (P < 0.0), and also, the cure rate in 
the group receiving the Shirvan herbal ointment was higher 
than in the group treated with glucantime. As opposed to the 
control group, no scars were left after treating the patients in 
the test group with Shirvan herbal ointment. There was also a 

significant association between the treatment duration and the 
number of lesions, as longer treatment was needed to reduce 
the area or complete the disappearance of small lesions. The 
rate of recovery in both groups was related to age and lesion 
region, as younger patients and lesions on the face had a faster 
improvement rate. The basic data for all subjects (test and 
control) are detailed in Table 1.

The measurement of lesion size
Lesion size was measured at the beginning and weekly for 
8 weeks. The data indicated a significant reduction in the size 
of the lesions in the control group at different weeks, while 
this reduction was more frequent and continuous in the test 
group. Therefore, the size of the lesion decreased up to 4 weeks 
in the test group and reached zero in the last 3 weeks, but it 
did not change in the control group in 7 and 8 weeks. This 
difference can be due to the use of Shirvan herbal ointment. 
The therapeutic effects of the Shirvan herbal ointment and 
glucantime on the lesion size (mm2) of the control and test 
groups are detailed weekly in Table 2 and Figure 1.

Moreover, our study showed that local consumption of 
Shirvan herbal ointment significantly reduced the intensity of 
the created lesion. Furthermore, healing was remarkable and 
all lesions flattened significantly, and most lesions left only 
surface scarring or mild post‑inflammatory hyperpigmentation. 
During the 6 months after treatment, patients did not show 
any symptoms of relapsing lesions. The changes are shown 
in Figure 2.

dIscussIon
CL is caused by L. major, and as anti‑leishmanial 
chemotherapy is associated with limitations and several side 

Table 1: Baseline data of test and control groups

Test 
(n=30)

Control 
(n=30)

P

Age (years) 26.9±13.3 33.16±12.80 0.07
Mean number of lesions (±SD) 1.8±1.1 2.1±1.1 0.265
Mean duration of treatment (day) 30.5±7.4 43.9±14.4 0.00
Mean lesion location (upper limbs) 0.9±0.92 0.8±0.84 0.66

Table 2: Frequency distribution±SD of the average size 
of lesions in different groups (mm2)

Week Test (n=30) Control (n=30) P
Before treatment 50.8±31.2 51.5±32.5 0.93
First week 40.9±26.4 45.9±31.1 0.5
Second week 30.1±21.4 40.1±29.2 0.139
Third week 19.3±18.0 31.3±25.8 0.04
Fourth week 9.2±11.7 23.6±22.4 0.003
Fifth week 3.8±6.9 17.6±19.6 0.001
Sixth week 0.92±2.3 12.6±15.7 0.00
Seventh week 0.00±0.00 11.5±16.1 0.00
Eighth week 0.00±0.00 11.1±16.2 0.00
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effects, the evaluation of natural compounds with a history 
of antimicrobial properties that are economically feasible 
is of great importance.[6] In this regard, plant extracts with 

high antiparasitic effects on Leishmania parasites and low 
cytotoxicity to human cells are desirable and candidates 
for CL treatment.[16,17] In the present study, we investigated 

Figure 1: Mean of lesion size (mm2) in the control and test groups weekly

Figure 2: Process of healing wounds in different organs of three patients treated with Shirvan herbal ointment, A: Before treatment. B: 15 days after 
treatment. C: 30 days after treatment.
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the anti‑leishmanial effect of six plants (aloe vera, propolis, 
Brazembel, lavender, Nigella sativa, and olive oil) in 
the mixed form of Shirvan ointment in leishmaniasis 
patients.

Several in vitro and in vivo studies have shown the inhibitory 
effects of each of these plants and natural products individually, 
and satisfactory results have been obtained.[6‑12] Also, 
our results from the previous study indicated significant 
anti‑leishmanial effects of mixed natural ointment formulation 
on the reduction in lesion size in infected BALB/c mice 
without adverse effects on lesions compared with the control 
group. Moreover, a significant reduction in the burden of 
parasites in the infected tissue and organs was shown.[13] In 
the present study, the effect of Shirvan herbal ointment on 
lesion treatment of human CL was investigated and findings 
showed remarkable improvement in the leishmaniasis. As the 
morphometrical analysis revealed that the wound sizes treated 
with Shirvan herbal ointment decreased significantly (from 
50.8 ± 31.2 mm2 to 0 mm2) compared with lesions treated 
with glucantime, complete reepithelialization was observed in 
lesions 1 week after the end of treatment. Also, improvement 
in the signs, such as pain, burning, erythema, and edema, 
was seen in all patients treated with Shirvan herbal ointment. 
According to our results, Shamsi et al.[7] reported that aloe vera 
leaf exudates significantly reduced the ulcer size compared 
with the control. Moreover, in Iranian traditional medicine, 
the dry root of Perovskia abrotanoides is used to treat CL.[8] 
According to the research conducted by Fattahi Bafghi et al.[9] 
Nigella sativa can be useful in the treatment of leishmaniosis 
by inhibiting the growth and survival of the parasite. In 
addition, Nilforoushzadeh et al.[10] found positive biological 
effects on propolis hydroalcoholic extracts that were more 
efficient in decreasing ulcer size as compared to meglumine. In 
Shokri et al.’s study[11] anti‑leishmanial activity of Lavandula 
angustifolia on L. major was assessed and lavender essential 
oil remarkably decreased the number of amastigotes in 
macrophages compared with the control. The results of a 
previous study by our research team[6] also showed that 
ozonated olive oil has potent therapeutic effects on human CL, 
and this effect is maintained even after 6 months of follow‑up. 
Therefore, the obtained results are consistent with the results 
of previous studies, indicating that medicinal plants, such as 
brazembel, aloe vera, lavender, propolis, olive oil, and Nigella 
sativa, have the potential to produce novel drugs to be used 
as alternative or in combination with existing drugs and more 
studies are needed to evaluate the importance of this finding.

conclusIon
The potential effects of Shirvan herbal ointment in the present 
study suggest that this ointment can be used as monotherapy for 
healing leishmaniasis lesions and even other ulcers. Therefore, 
further studies should be conducted in larger multivariable 
cohorts and controlled trials to express more accurate evidence 
in the future.
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