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IntroductIon
Leishmaniasis is one of the most significant health problems 
in Iran and the world and infects a large number of people 
every year.[1,2] Numerous leishmaniasis lesions including 
cutaneous, visceral, and mucosal leishmaniasis have been 
observed in humans.[3] The disease is caused by various 
species of Leishmania parasites that escape from the lethal 
system of macrophages and survive and multiply inside 

them.[1] Cutaneous leishmaniasis is the most common type of 
leishmaniasis and has the widest geographical distribution. The 
carrier of the disease in the wet or rural type is phlebotomus 
papatasi and in the dry or urban type is phlebotomus sergenti. 
The reservoir of the disease is human and rodents in the dry 
and wet types, respectively. The latency period is shorter in the 
wet type.[4] Iran is one of the dominant centers for cutaneous 
leishmaniasis. The disease is endemic in some regions of the 
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country. Rural or wet leishmaniasis is observed in most cases, 
especially the regions involved in this project.[2,5,6]

Various drug therapies and treatment approaches have been 
employed for this disease. The most effective treatment in 
this regard is the use of pentavalent antimonials (sodium 
stibogluconate, pentostam, meglumine antimoniate, 
glucantime), which not only are expensive and rare but also 
have relatively severe complications and a long duration of 
treatment. Moreover, the therapeutic effect of diverse products 
is different, and drug resistance has reduced their therapeutic 
effect in recent years.[7] In addition, their use has been limited 
recently due to cardiac toxicity, liver toxicity, and a number 
of other complications.[8‑10]

The recent approach of the medical world regarding the use 
of natural products in the prevention and treatment of diseases 
has caused the World Health Organization to formulate 5‑year 
strategies to encourage all countries to review their traditional 
medicine schools and move towards using their capacities.[11]

In the old books and texts of traditional Persian medicine (TPM), 
leishmaniasis is mostly referred to as ulcers or skin lesions 
that secrete nectarous liquid, which are named Balkhieh, 
Kheyroonieh.[12]

In this regard, as some researchers in TPM believe that this 
disease arises from biliary blood, in addition to the topical 
treatment, a number of medicines including moderate 
temperament, sour syrups such as barberry syrup, rhubarb 
syrup, lemon syrup, verjuice syrup as well as apple juice, 
camphor, rhubarb water with sugar, sandalwood syrup, 
and sour pomegranate juice have been cited in the TPM 
sources.[12,13]

The effect of herbs on leishmaniasis has been examined in 
various studies, and the anti‑leishmaniasis effects of some 
herbs and herbal compounds such as a number of Coumarins, 
Quinolines, Terpenes, Alkaloids, Coumarins, Flavonoids, 
Lactones, Chaclones, Tetralones, and Saponins have been 
proven in the literature.[12] The effectiveness of various herbs 
on promastigotes and the treatment of leishmaniasis in animal 
and human models have also been investigated in vitro. 
Some of the mentioned herbs with anti‑promastigote effect 
consist of Vinca major, Cassia fistula fruit, Thyme, Peganum 
harmala and Myrtus, mountain tea and Mespilus germanica 
leaves, Artemisia aucheri, asafoetida, cotton boll, Aloe vera, 
barberry.[12,14‑16]

Furthermore, the combination of Plantago ovata and vinegar 
is considered useful in relieving edema and gout in Tohfa Tul 
Momineen Akseer Azam, Tebb‑e‑akbari, and the Canon of 
Medicine, and other books.[13,17]

Regarding the effect of P. ovata and vinegar, only one study 
was performed on mice and indicated that this combination 
can provide the best therapeutic effect, the main part of 
which is related to vinegar and P. ovata has a supportive and 
maintenance role.[18]

Considering the lack of any clinical study on humans, the 
positive results of the previous study, and the significance 
of providing a satisfactory treatment for these patients, the 
present study aimed at investigating the topical effect of the 
combination of P. ovata and vinegar on the improvement of 
skin leishmaniasis lesions.

MaterIals and Methods
The present study was a double‑blind randomized controlled 
clinical trial. The study population included all patients with 
rural cutaneous leishmaniasis that referred to the skin diseases 
and leishmaniasis research centers and clinics located in rural 
centers of East Isfahan and Ardakan plain center of Yazd 
during 2018–2019.

In the clinical ward, a direct smear was performed for the 
patients that referred to the relevant centers and were suspected 
of a new case of acute cutaneous leishmaniasis. If the smear 
test was positive and the inclusion criteria were met, the 
patients were included in the study using the convenience 
nonprobability sampling technique. Therefore, 42 patients (21 
in each group) participated in the study.

Inclusion criteria consisted of confirmed cutaneous 
leishmaniasis proved by smear, the age range of 6–60 years, the 
lesion size of <4 cm, the disease course of <12 weeks, no lesion 
on the face, no history of taking other anti‑leishmaniasis drugs 
over the last 4 weeks, lack of pregnancy and breastfeeding, 
no history of severe skin diseases such as eczema, psoriasis, 
or chronic dermatitis of unknown origin, lack of any chronic 
and malignant diseases (undergoing chemotherapy), four or 
less lesions in the body, and no travel history over the last 
6 months to other leishmaniasis‑endemic areas. In addition, if 
the leishmaniasis type was complex and the patient received 
a treatment for leishmaniasis over the past month, had 
complications such as symptoms of mucosal leishmaniasis, 
had regional adenopathy larger than 1 cm in size, had satellite 
or sporotrichoid lesions, and had a history of drug allergy to 
antimonial compounds, they were excluded from the study 
and were replaced by another sample.

After obtaining the code of ethics from Yazd University of 
Medical Sciences (IR.SSU.REC.1398.136), the clinical trial 
code (IRCT20191221045845N1), and the written consent 
from eligible patients, demographic and clinical information 
of patients including age, sex, location of the lesions, number 
of lesions, type of lesions, and the lesion area were recorded.

Medicine preparation
P. ovata plant was purchased from farms around Isfahan, 
was approved by the expert in medicinal plants of Shahreza 
University, and was registered. In addition, vinegar was 
prepared with an acid concentration of about 5% from grapes 
grown in gardens around Shahreza. Equal amounts of the 
ground P. ovata powder and vinegar were mixed and kept for 
about 48 h until the combination had an appropriate consistency. 
Microbial testing, determination of acidity, and determination 
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of phenol content were performed for the prepared compound. 
The placebo was also prepared by a pharmacist in such a way 
that it was similar to the combination of P. ovata and vinegar 
in terms of the shape, consistency, color, and smell and was 
placed in the same packages. Then, the packages were coded 
with codes A and B, and the patients chose a package without 
knowing the contents of each package, as a result of which the 
patients were divided into two groups of 21.

Intervention
In the first group (case group), the standard treatment of 
leishmaniasis was performed according to the latest national 
guidelines. Thus, glucantime (meglumine antimonite 8.5% 
containing 85 mg/ml pentavalent antimony) was injected into 
the lesion at a rate of 0.2 to 0.5 cc in the upper and middle parts 
of the lesion base until the complete whitening of the lesion. 
The mentioned intervention was performed one to three times 
a week for 8 weeks. In addition, the topical administration 
of the combination of P. ovata and Vinegar was used twice a 
day until the complete improvement or 8 weeks. In the second 
group (control group), only glucantime was injected into the 
lesion according to the latest national guidelines. In addition, 
similar to the case group, placebo was used twice a day until 
the complete improvement or 8 weeks [Figure 1].

It should be noted that the administration of drug continued 
until the complete epithelialization of the lesion or up to 
8 weeks after treatment. Moreover, all therapeutic interventions 
were performed by a skilled dermatologist that was not 
informed of the type of the drug interventions.

At the end of the 1st, 2nd, 3rd, 4th, 8th, and 12th weeks after 
the intervention, the lesion area and the degree of lesion 
improvement were evaluated and recorded. The improvement 
degree of 100%, the improvement degree of 50%–99%, and the 
improvement degree of <50% till the 12th week were regarded 
as complete, partial, and nonimprovement.

Finally, the collected data was entered into SPSS 
software (version 25; SPSS Inc., Chicago, Ill., USA). 
Data were presented as means ± standard deviation or 
frequency (percentage). At the level of inferential statistics, 
tests such as Chi‑squared test, independent samples t‑test, and 
univariate analysis test were used by adjusting confounding 
variables such as the primary lesion area, sex, age, the location 
of the lesions, and the type of lesions. The significance level 
of <0.05 was considered in all analyses.

results
In the present study, 15 (71.4%) females and 6 (28.6%) males 
with the mean age of 25.00 ± 17.56 years were in the case 
group (receiving the combination of P. ovata and vinegar), and 
10 (47.6%) females and 11 (52.4%) males with the mean age of 
23.84 ± 13.49 years were in the control group (P > 0.05). The 
number of lesions in each group was 44 cases such that 56.8%, 
38.6%, and 4.5% of lesions were respectively in the upper 
limbs, lower limbs, and body in the case group and 61.4%, 

36.4%, and 2.3% of lesions were respectively in the upper 
limbs, lower limbs, and body in the control group (P = 0.802). 
In addition, more than 80% of the lesions in both groups were 
ulcers (P = 0.984) [Table 1].

Prior to the intervention, the mean lesion area did not differ 
significantly between the two groups (P = 0.969). Moreover, 
the mean lesion area from the 1st to 4th weeks was not 
significantly different between the two groups by adjusting 
the confounding variables such as age, sex, the primary lesion 
area, the location of lesions, and the type of lesions (P > 0.05). 
In the 8th and 12th weeks, the lesion area in the case group 
with the mean of 0.35 ± 0.39 cm and 0.18 ± 0.27 cm, 
respectively was significantly less than that of the control 
group with the mean of 0.64 ± 0.78 cm and 0.56 ± 0.44, 
respectively (P < 0.05) [Table 2].

In addition, the process of lesion improvement in each type 
of lesion was not significantly different such that both groups’ 
lesions were significantly improved in the 8th and weeks. 
However, nodule lesions seemed to be associated with less 
improvement (up to the 4th week) in the case group as compared 
with the control group although the mentioned difference was 
not significant (P > 0.05) [Figure 2].

Finally, it was indicated that 84.1% of the lesions in the 
case group and 65.9% of the lesions in the control group 
were completely improved. In the case group, the number of 
completely improved cases after the treatment was 5, 17, and 
15 lesions in the case group and 0, 25, and 4 lesions in the 
control group in the 4th, 8th, and 12th weeks, respectively. In 
addition, the partial improvement was 22.4% and 34.1% in the 
case and control groups, respectively. Moreover, only 4.5% of 
patients in the case group had the improvement of less than 
50% (nonimprovement) (P < 0.05) [Table 3].

Table 1: Basic characteristics of patients in the two groups

Variables Case 
group (%)

Control 
group (%)

P

Sex
Female 15 (71.4) 10 (47.6) 0.116
Male 6 (28.6) 11 (52.4)

Age; year 25.00±17.56 23.84±13.49 0.729
Location of the lesions*

Upper limbs 25 (56.8) 27 (61.4) 0.802
Lower limbs 17 (38.6) 16 (36.4)
Body 2 (4.5) 1 (2.3)

Number of the lesions
Upper limbs 1.88±1.25 2.38±1.32 0.393
Lower limbs 2.63±1.33 1.63±0.52
Body 2±0.72 1±0.71

Type of the lesions*
Ulcer 38 (86.4) 39 (88.6) 0.984
Plaque 1 (2.3) 1 (2.3)
Nodule 4 (9.1) 3 (6.8)
Papule 1 (2.3) 1 (2.3)

*A patient may have more than one lesion
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dIscussIon
The main treatment for leishmaniasis is the use of chemical 
medicines that have many complications. Antimonial 
compounds are used as medicine for treating this disease 
and have been the mainstay of treatment for leishmaniasis; 
however, the treatment failure is on the rise in many areas.[7] 
Other drugs such as amphotericin B, ketoconazole, allopurinol, 
paromomycin, and metronidazole, which are mostly used in 

combination, are also used in this regard.[7] One of the major 
recent trends in medical care is the growth of complementary 
therapies, the most significant of which is the current use of 
herbs in the prevention and treatment of chronic diseases. 
Herbal medicines are more acceptable than chemical medicines 
due to their naturalness, different therapeutic effects, less 
complications, and cost‑effectiveness.[19,20]

In patients with cutaneous leishmaniasis, the most important 
goal is treatment. For treating skin lesions, it is better to 
use therapies that have less systemic absorption and fewer 
complications. Therefore, considering that the combination 
of P. ovata and vinegar has been mentioned as lesion relief 
in TPM texts,[17,18] the very aim of the present study was to 
examine the topical effect of the combination of P. ovata 
and vinegar in the improvement of the rural cutaneous 
leishmaniasis lesions.

The results of this study revealed that in the 1st week after 
using the combination of P. ovata and vinegar, the lesion 
area increased slightly and the lesion was associated with an 
ejection. However, the lesion area was still not significantly 
different between the case and control groups. Moreover, the 
lesion area in the case group, similar to the control group, also 
had a decreasing trend in the 2nd, 3rd, and 4th weeks. However, 
the effectiveness of the combination of P. ovata and vinegar 

Table 2: Comparison of patients’ lesion area in the two 
groups

The lesion area Case 
group

Control 
group

P*

Before intervention 3.02±0.91 3.01±0.75 0.969
One week after the intervention 3.16±0.92 2.94±0.77 0.236
Two weeks after the intervention 2.64±1.03 2.62±0.80 0.898
Three weeks after the intervention 2.20±0.89 2.23±0.86 0.904
Four weeks after the intervention 1.45±0.86 1.80±0.85 0.053
Eight weeks after the intervention 0.35±0.39 0.64±0.78 0.038
Twelve weeks after the intervention 0.18±0.27 0.56±0.44 0.004
P** <0.001 <0.001
Use of univariate analysis with adjusted confounding factors such as sex, 
age, the location of the lesions, the primary lesion area, and the type of 
the lesions: *Significant level of intergroup comparison, **Significance 
level obtained from within the group comparison

Assessed for eligibility (n = 42)

Enrollment

Randomized

Allocation

Follow- Up

Analysis

Allocated to the intervention (n = 21)
(In the first group (case group), the
standard treatment of leishmaniasis
was performed according to the latest
national guidelines. In addition, the
topical administration of the combination
of Plantago Ovata and Vinegar was
used twice a day until the complete
improvement or 8 weeks)
Received the allocated
intervention (n = 21)
Did not receive the allocated
intervention (n = 0)

Allocated to the intervention (n = 21)
(In the second group (control group),
only glucantime was injected into the
lesion according to the latest
national guidelines. In addition,
similar to the case group, placebo
was used twice a day until the
complete improvement or 8 weeks)
Received the allocated
intervention (n = 21)
Did not receive the allocated
intervention (n = 0)

Lost to follow- up (n = 0)
Discontinued intervention (n = 0)

Lost to follow- up (n = 0) 
Discontinued intervention (n = 0)

Analyzed (n = 21)
- Excluded from analysis (n = 0)

Analyzed (n = 21)
- Excluded from analysis (n = 0)

Excluded (n = 0)
- Not meeting the inclusion criteria (n = 0)
- Declined to participate (n = 0)
- Other reasons (n = 0)

Figure 1: Consort flowchart of patients
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became more apparent in the 8th and 12th weeks such that the 
lesion area in the case group was significantly less than that 
of the control group over the mentioned weeks. In fact, the 
successful outcome of treatment (complete improvement) 
after 12 weeks of follow‑up in the case group with 88.7% was 
significantly higher than that of the control group with 65.9%.

In this regard, according to previous studies, topical washing 
of the lesion with vinegar or the topical combination of vinegar 
and Armenian flowers can be used to dry the lesion and remove 
non‑living tissue until it reaches healthy tissue. By doing so, 
the dry lesion and dead tissues are peeled off and removed. 
Even the use of this compound as an ointment on the lesion 
is recommended to remove dead tissue and achieve healthy 
tissue.[17]

In line with the present study, only one study has 
been conducted by Moshfe et al., the results of which 
showed that the effect of vinegar and glucantime on the 
improvement of cutaneous leishmaniasis lesion in Balb/c 
mice was not significant and in contrast, P. ovata alone 
had the least effect. In addition, the combination of vinegar 
and P. ovata had a significant effect on the improvement 
of these lesions. They have noted that the main effect of 
the treatment was related to vinegar and P. ovata played a 
supporting role.[18]

Consequently, it can be stated that vinegar can be considered 
as a strong disinfectant that can be used for cleaning and 
disinfecting. Vinegar can treat pimples, acne, pain, and 
inflammation caused by lesions. Although irritation occurs 
in the topical applications of vinegar, it is a good sign 
indicating that vinegar disinfectant compounds are actively 
fighting against bacteria or viruses and destroying dead lesion 
tissue.[21,22]

In addition, there is a report on the use of chopped P. ovata 
leaves to improve poisoning.[23] It is also used to relieve 
itching and inflammation of the skin and is used as a dressing 
to heal herpes, lesions, and abscess. Traditionally, it can also 
be helpful for sting and gout. Leaf extracts also indicated 
lesion healing activity in rabbits (due to chlorogenic acid and 
neochlorogenic acid).[24]

Table 3: Frequency distribution of lesion improvement in 
the two groups

Improvement of the cutaneous 
leishmaniasis lesion

Case 
group (%)

Control 
group (%)

P

Complete improvement 39 (88.7) 29 (65.9) 0.019
Fourth/eighth/twelfth weeks 5/17/15 0/25/4
Partial improvement 3 (6.8) 15 (34.1)
Nonimprovement 2 (4.5) 0
Complete improvement: 100% improvement till the 12 weeks, 
Partial improvement: 50%‑99% improvement till the 12 weeks, 
Nonimprovement: <50% improvement till the 12 weeks
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Figure 2: The two groups’ lesion area considering the lesion type over 12 weeks
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Aqueous extract of the leaves also has an antimicrobial activity 
due to its aglycone. The aerial parts of this plant have an 
anti‑inflammatory and diuretic property.[25,26] The flower extract 
of the plant has reduced the arterial blood pressure in dogs.[27]

Many other previous studies have evaluated a wide variety 
of herbal remedies such as the antioxidant effects of lemon, 
Cinnamomum camphora (L.) J. Presl, and Crocus sativus L., the 
anti‑bacterial effects of lemon, Juniperus excelsa M. Bieb, and 
Vitriolum (ferrous sulfate), the anti‑inflammatory and antiseptic 
properties of honey, lemon, Commiphora myrrha (Nees) Engl., 
Cuminum cyminum L., Aristolochia sp., and Boswellia sp., 
the antipruritic effect of topical camphor on leishmaniasis 
lesion, the antimicrobial effect of olibanum and cumin, and 
the anti‑promastigote effect of mountain tea, M. germanica 
leaves, and calendula officinalis on leishmaniasis.[28‑38]

Another important finding of this study was the higher 
effectiveness of the combination of vinegar and P. ovata on the 
improvement of Ulcer, Plaque, and Papule types of the lesion 
in the case group as compared with the control group in the 
4th and 8th weeks; however, an adverse effect was observed with 
respect to the Nodule type. In fact, it seems that the current 
intervention cannot have a positive and acceptable effect on 
the Nodule lesion and it may be necessary to avoid its use for 
this type of lesion.

As it was already mentioned, although various studies have 
been conducted addressing the effects of various herbal 
plants, it is significant to mention two points. First, no study 
has addressed the effect of various medicinal plants as an 
ointment on various lesions of leishmaniasis, and there is little 
research on the effectiveness of the combination of vinegar 
and P. ovata on leishmaniasis. Therefore, the present study 
seems to be innovative in this respect. However, the failure 
to evaluate lesion parasitic load, the shorter follow‑up, and 
the small sample size can be considered as limitations of the 
present study. Therefore, it seems that further studies with 
a larger sample size and with a focus on different types of 
leishmaniasis lesions are required to achieve more accurate 
and reliable results for generalizing the findings to the 
community.

conclusIon
According to the results of the present study, the mean 
leishmaniasis lesion area in the case group that received the 
topical application of the combination of P. ovata and vinegar 
was significantly less than that of the control group (glucantime 
injection alone) in the eighth and twelfth weeks. After 
12 weeks, the complete improvement of the lesion in the case 
group was much more than that of the control group.
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