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Ir_(eeizhwrgggise:\sis Propolis The study aimed to evaluate the potential therapeutic effects of a prepared topical
Royal Jelly, ' ’ combination, including Propolis, Royal jelly, Ostrich oil, and Aloe Vera, on
Ostrich Oil, Leishmania major lesions under an in vivo model in BALB/c (concatenation of
Aloe Vera Bagg and Albino) mice. Fifty BALB/c mice were randomly divided into five

groups of ten. CL lesions were induced by inoculation of metacyclic promastigotes
at the base of the BALB/c mice's tails. The resulting lesions were treated topically
with prepared natural combinations of Propolis, Royal jelly, Ostrich oil, and Aloe
Vera. The lesion sizes were determined as the mean + standard deviation. One-way
analysis of variance (ANOVA) with the Bonferroni correction method was used
for statistical analysis, with p < 0.05 considered statistically significant. Based on
the data of this research, comparative ulcer size reductions were 63.4% (3.25 mm
+ 0.24), 68.4% (3.55 mm = 0.22), and 8.5% (0.44 mm =+ 0.98) for the natural
combination treatment 1, treatment 2, and Glucantime, respectively. Based on the
results, the proposed natural combinations were significantly more effective at
reducing ulcer size than Glucantime, the standard drug (p<0.05). Collectively, we
conclude that a combination consisting of Propolis, Royal jelly, Aloe Vera, and
ostrich oil is effective in treating CL in mice and may provide a new agent in the

treatment of Leishmaniasis.
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1. Introduction

Cutaneous leishmaniasis (CL), associated with
considerable morbidity, remains a serious health
problem in many countries, especially in
developing ones. The worldwide incidence of
cutaneous leishmaniasis is approximately 1.5
million cases annually (Badirzadeh et al., 2022).
Cutaneous leishmaniasis is endemic in the
countries of the globe's tropics and subtropics
region (Badirzadeh et al., 2022). The most
common form is cutaneous leishmaniasis (CL),
which can be caused by several Leishmania spp
and is rarely fatal. Leishmania tropica (L. tropica)
is the causative agent of anthroponotic cutaneous
leishmaniasis (ACL), while L. major causes
zoonotic  cutaneous  leishmaniasis  (ZCL)
(Bamorovat et al., 2021). For many decades,
pentavalent antimony has remained the gold-
standard therapeutic agent for various forms of
leishmaniasis treatment. Literature indicates that
treatment with chemical compounds such as
Glucantime, Amphotericin B, and Miltefosine
(hexadecylphosphocholine) has been associated
with unfavorable side effects, such as localized
pain after injection, stiff joints, gastrointestinal
complications, cardiotoxicity, and drug resistance,
especially in endemic areas (Aronson et al., 2016).
Some innovative therapies, such as the lipid
formulations of amphotericin B, are extremely
expensive. This cost is the greatest factor that
affects people with leishmaniasis in the developing
world. Therefore, it is critical to rapidly develop
and produce new antileishmanial medicines
(Meena et al., 2010).

In addition, in recent years, scientists have
explored natural materials in an effort to find
alternatives to the highly toxic chemicals that are
often used as antileishmanial medication. Some of
these materials include Propolis, Royal jelly, Aloe
Vera, and Ostrich oil. Propolis is a brownish
substance obtained by honeybees from flowers,
leaves, bark, and other parts of perennial plants
such as Willow, Sycamore, Pine, Poplar, and
Indian oak (Silici and Kutluca, 2005). Studies on
pathogenic fungi indicate that propolis has
inhibitory and fatal effects on fungal diseases,

especially in the candidates (Fernandes Jr et al.,
1995; SFORCIN et al., 2001; Diba et al., 2010).
Recent studies have also confirmed the role of
propolis in protozoan diseases such as
trichomoniasis, toxoplasmosis, and leishmaniasis,
amongst others (Mahmoudi et al., 2009; Shirani-
Bidabadi et al., 2009; Nilforoushzadeh et al., 2008;
Saberi et al., 2013, Sena-Lopes et al., 2018;
Kiderlen et al., 2001). Several studies have
demonstrated that propolis inhibits the growth of
at least 21 bacterial species (MRSA), including
Gram-positive bacteria and a wide range of viruses
(Grange and Davey, 1990; Brown et al., 2016;
Noori et al., 2012). The effect of propolis is likely
stimulation of the cytotoxic activity of natural
killer cells (Sforcin et al., 2002, Takeda et al.,
2018). In addition, propolis has a number of
immunochemical effects, such as stimulating the
humoral and cellular immune systems,
anesthetizing, acting as a natural antioxidant and
anti-inflammatory, strengthening soft connective
tissues, and inhibiting the activity of several
hydrolases and oxidoreductase. In addition,
propolis provides antioxidant properties in the
preservation of food (Ahn et al., 2004; Marquele
et al., 2005).

Royal jelly is a concentrated milky liquid
consisting of 67% water, 12.5% protein, 11%
sugar, and 5% acids, vitamins, enzymes,
antibacterial compounds, and antibiotics (Weaver
& Weaver, 2003). There is evidence that this
substance has antioxidant, antitumor, anti-
microbial, and neurogenesis properties (Nakaya et
al., 2007; Ito et al., 2012; Park et al., 2012; Hattori
et al., 2007; Maenthaisong et al., 2007). Aloe Vera
is a herb with proven healing and therapeutic
effects. It has antibacterial (Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhi) and antifungal (Aspergillosis,
Candida species, and Penicillium species) effects
(Shahzad & Ahmed, 2013; Marimuthu Alias
Antonisamy et al., 2012; Ahmed et al., 2016;
Farahnejad et al., 2012). This material has
boosting and regulatory effects on the immune
system (Farahnejad et al., 2012). Finally, ostrich
oil consists of high levels of essential fatty acids.
Since the molecules of ostrich oil are very similar
to those of human skin, they are rapidly and deeply



3 A. Zahraei-Ramazani e.t al. / Microbiology, Metabolites and Biotechnology 5 (2022) 1-11

absorbed between the layers of the skin, enabling
the skin to be repaired and strengthened. This
medicine's effect on injured human skin is
noticably faster than that of other drugs (Zemstov
etal., 1996; Liuetal., 2013). According to the type
of skin, the depth of the skin layers, and the weight
of the affected individual, ostrich oil can be
beneficial in reducing the symptoms of skin
diseases, including eczema and psoriasis. The
product can also be used for reducing skin aging,
pancreatitis, radioprotective burns, toe fungus,
foot cracks, and sunburns, fixing cracks and stains
during pregnancy, and removing skin sensitivity
(Mashtoub, 2017; Afshar et al., 2016; Lopez et al.,
1999; Attarzadeh et al., 2013).

The purpose of this study was to determine the
topical effects of a combination of Propolis, Royal
jelly, Aloe Vera, and Ostrich oil on L. major skin
lesions in BALB/c mice. We want to evaluate and
introduce a low-cost, safe, and economical way of
treating CL lesions via an effective combination
therapy to improve human lesions caused by L.
major without extensive scaring.

Cutaneous leishmaniasis (CL), associated with
considerable morbidity, remains a serious health
problem in many countries, especially in
developing ones. The worldwide incidence of
cutaneous leishmaniasis is approximately 1.5
million cases annually (Badirzadeh et al., 2022).
Cutaneous leishmaniasis is endemic in the
countries of the globe's tropics and subtropics
region (Badirzadeh et al., 2022). The most
common form is cutaneous leishmaniasis (CL),
which can be caused by several Leishmania spp
and is rarely fatal. Leishmania tropica (L. tropica)
is the causative agent of anthroponotic cutaneous
leishmaniasis (ACL), while L. major causes
zoonotic  cutaneous  leishmaniasis  (ZCL)
(Bamorovat et al., 2021). For many decades,
pentavalent antimony has remained the gold-
standard therapeutic agent for various forms of
leishmaniasis treatment. Literature indicates that
treatment with chemical compounds such as
Glucantime, Amphotericin B, and Miltefosine
(hexadecylphosphocholine) has been associated
with unfavorable side effects, such as localized
pain after injection, stiff joints, gastrointestinal

complications, cardiotoxicity, and drug resistance,
especially in endemic areas (Aronson et al., 2016).
Some innovative therapies, such as the lipid
formulations of amphotericin B, are extremely
expensive. This cost is the greatest factor that
affects people with leishmaniasis in the developing
world. Therefore, it is critical to rapidly develop
and produce new antileishmanial medicines
(Meena et al., 2010).

In addition, in recent years, scientists have
explored natural materials in an effort to find
alternatives to the highly toxic chemicals that are
often used as antileishmanial medication. Some of
these materials include Propolis, Royal jelly, Aloe
Vera, and Ostrich oil. Propolis is a brownish
substance obtained by honeybees from flowers,
leaves, bark, and other parts of perennial plants
such as Willow, Sycamore, Pine, Poplar, and
Indian oak (Silici and Kutluca, 2005). Studies on
pathogenic fungi indicate that propolis has
inhibitory and fatal effects on fungal diseases,
especially in the candidates (Fernandes Jr et al.,
1995; SFORCIN et al., 2001; Diba et al., 2010).
Recent studies have also confirmed the role of
propolis in protozoan diseases such as
trichomoniasis, toxoplasmosis, and leishmaniasis,
amongst others (Mahmoudi et al., 2009; Shirani-
Bidabadi et al., 2009; Nilforoushzadeh et al., 2008;
Saberi et al., 2013, Sena-Lopes et al., 2018;
Kiderlen et al., 2001). Several studies have
demonstrated that propolis inhibits the growth of
at least 21 bacterial species (MRSA), including
Gram-positive bacteria and a wide range of viruses
(Grange and Davey, 1990; Brown et al., 2016;
Noori et al., 2012). The effect of propolis is likely
stimulation of the cytotoxic activity of natural
killer cells (Sforcin et al., 2002, Takeda et al.,
2018). In addition, propolis has a number of
immunochemical effects, such as stimulating the
humoral and cellular immune systems,
anesthetizing, acting as a natural antioxidant and
anti-inflammatory, strengthening soft connective
tissues, and inhibiting the activity of several
hydrolases and oxidoreductase. In addition,
propolis provides antioxidant properties in the
preservation of food (Ahn et al., 2004; Marquele
et al., 2005).
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Royal jelly is a concentrated milky liquid
consisting of 67% water, 12.5% protein, 11%
sugar, and 5% acids, vitamins, enzymes,
antibacterial compounds, and antibiotics (Weaver
& Weaver, 2003). There is evidence that this
substance has antioxidant, antitumor, anti-
microbial, and neurogenesis properties (Nakaya et
al., 2007; Ito et al., 2012; Park et al., 2012; Hattori
et al., 2007; Maenthaisong et al., 2007). Aloe Vera
is a herb with proven healing and therapeutic
effects. It has antibacterial (Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella typhi) and antifungal (Aspergillosis,
Candida species, and Penicillium species) effects
(Shahzad & Ahmed, 2013; Marimuthu Alias
Antonisamy et al., 2012; Ahmed et al., 2016;
Farahnejad et al., 2012). This material has
boosting and regulatory effects on the immune
system (Farahnejad et al., 2012). Finally, ostrich
oil consists of high levels of essential fatty acids.
Since the molecules of ostrich oil are very similar
to those of human skin, they are rapidly and deeply
absorbed between the layers of the skin, enabling
the skin to be repaired and strengthened. This
medicine's effect on injured human skin is
noticably faster than that of other drugs (Zemstov
etal., 1996; Liuetal., 2013). According to the type
of skin, the depth of the skin layers, and the weight
of the affected individual, ostrich oil can be
beneficial in reducing the symptoms of skin
diseases, including eczema and psoriasis. The
product can also be used for reducing skin aging,
pancreatitis, radioprotective burns, toe fungus,
foot cracks, and sunburns, fixing cracks and stains
during pregnancy, and removing skin sensitivity
(Mashtoub, 2017; Afshar et al., 2016; Lopez et al.,
1999; Attarzadeh et al., 2013).

The purpose of this study was to determine the
topical effects of a combination of Propolis, Royal
jelly, Aloe Vera, and Ostrich oil on L. major skin
lesions in BALB/c mice. We want to evaluate and
introduce a low-cost, safe, and economical way of
treating CL lesions via an effective combination
therapy to improve human lesions caused by L.
major without extensive scaring.

2. Materials and methods

2.1. Preparation, reproduction, and

maintenance of the parasitic culture media

The standard strain of L. major,
MRHO/IR/75/ER, was obtained from the Pasteur
Institute of Tehran. First, the parasites
(promastigote) were cultured in a biphasic NNN
medium; subsequently, they were passaged and
supplemented, at 25°C in RPMI1640 medium
(PAA, Australia), with 10% inactivated fetal
bovine serum (Sigma-Aldrich, USA), 100 U/ml
penicillin, and 100 g/ml streptomycin.

2.2. Combination and preparation

The ingredients for the combination we
developed include propolis hydroalcoholic extract,
royal jelly, Aloe Vera gel, ostrich oil, and Eucerin
as a cream base. A hydroalcoholic extract of
propolis was prepared by the Esfahan Herbs
Research Center. In this study, Eucerin was used
as the base for the combination because, in
addition to maintaining the strength and effect of
the drug, it has less fat than petrolatum (Vaseline)
and lanolin. A total of 13g of pure royal jelly was
introduced into 8 g of ostrich oil and mixed
thoroughly. Then, 11 g of pre-prepared Aloe Vera
gel and 13 g of hydroalcoholic propolis extract
were added. All the ingredients, along with 55 g of
Eucerin, were placed in a hot plate magnet and
mixed at a speed of 100 rpm for 10 minutes. This
combination was used in treatment group 1. In
order to determine the possibility of the
dependence of the cream's effect on the
concentration of the components, a second cream
with lower concentrations was prepared for
‘treatment group 2’. The combination for
treatment group 2 consisted of 7 g of royal jelly, 7
g of hydroalcoholic propolis extraction, 6 g of
Aloe Vera gel, 5 g of ostrich oil, and 75 g of pure
Eucerin prepared as described above (Zahedifard
et al., 2020; Dantas Silva et al., 2017). Fifty
BALB/c mice weighing 26-28g and aged 8-9
weeks were selected and examined.

Considering the ethical standards of working
with mice, the BALB/c Mice were treated
according to the "Guidelines for the Intensity of
Interventions in Laboratory Animals" set by the
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Ministry of Health and Medical Education of Iran
(http://ethics.research.ac.ir). The mice were
inoculated with the standard strain of L. major
(MRHO/IR/75/ER) subcutaneously at the base of
the tails. At least 3 x 106 metacyclic promastigotes
(0.5 ccs), harvested at the stationary phase of
culture, were inoculated. After three weeks,
nodules appeared around the injected areas on all
50 inoculated mice.

2.3. Groups design

The mice were divided into five experimental
groups. The groups with CL were treated as
follows: the first and second groups with the
naturally prepared combinations; the third group
with the drug base (Eucerin); the fourth group with
the standard drug, Glucantime; and the fifth group
as a control group without any medication. Prior to
the start of treatment, the diameter of each mouse’s
nodule or lesion was measured with a Vernier
caliper. The modules or lesions were remeasured
every two weeks for 12 weeks. At the beginning
and end of the study, impression smears were
prepared from each mouse’s lesions, fixed with
pure methanol, and stained with Giemsa; the
parasitology was then examined by a light
microscope (100x), the golden standard.

2.4. In vivo stage

An in vivo survey was performed on the 50
BALB/c Mice. The mice in the treatment groups
received the natural combination at two different
concentrations for 30 days. The mice received two
applications daily by rubbing the cream on the
local lesions, one in the morning and one in the
evening. In the third group, the Eucerin-based
treatment group, Eucerin was similarly applied
twice a day. In the fourth group, Glucantime was
administered intraperitoneally to infected mice as
standard medication for 30 days. The fifth group
was the control group that did not receive any
treatment interventions. After 30 days, in the
middle and at the end of treatment, the diameter of
the lesions was remeasured with a Vernier caliper
in all mice and recorded. A re-sampling was also
carried out. The specimens were fixed and stained,
then parasitological examinations were conducted

by light microscopy (100x). In each of the three
stages, the number of amastigotes in each field of
vision was recorded.Mupirocin was considered to
prevent secondary infection (Fig 1).

Ostrich oil

W

— Leishmania major infected mice
Fropoli [

g

’
I Amastigotes ’

Reducing Ulcer Size

Figure 1. Combination consisting of Propolis, Royal jelly, Aloe
Vera, and Ostrich oil in CL infected mice

Royal jelly

Aloe Vera

The results were analyzed using the repeated
measures ANOVA statistical test, and the
Bonferroni correction method was employed to
adjust for multiple comparisons. Then, a
comparison of the means (LSD) test was used to
evaluate the significance of the difference between
the different groups. Lastly, the comparison of the
means was analyzed. All statistical analyses were
conducted by Stata software (Version 12), and p-
values of less than 0.05 were considered
significant

3. Results and discussion

An evaluation of the lesion size is one of the
most reliable parameters for monitoring the effects
of drug treatment. As shown in Figure 2,
treatments 1 and 2 significantly decreased the
lesion’s diameter (p<0.05), with the lesion size
tilting to nearly zero at the end of the treatment. As
seen in Figure 2, this decreasing trend began
accelerating in the second week. No statistically
significant  difference was found between
treatment groups 1 and 2 (p>0.05) (Table 1). The
two concentrations of this compound exhibited
almost identical results in terms of the effect of the
treatment on mouse lesions. Today, efforts
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continue to find an appropriate, effective,
economical, and accessible method with minimal
side effects to treat leishmaniasis. The significant
therapeutic effect of propolis or its hydroalcoholic
extract on CL has been demonstrated in previous
studies (Mahmoudi et al., 2009; Shirani-Bidabadi
et al., 2009).

In contrast, the use of Eucerin alone as a cream
base was accompanied by a slight increase in the
size of the lesions until the second week, after
which it increased significantly until the fourth
week (Fig 2). A statistically significant decrease in
the size of lesions was observed in the treatment
groups compared to the Eucerin group (p<0.05)
(Table 1).

Table 1. The result of multiple comparisons

Comparison between Treatments p-value
Eucerin and treatment group 1 0.0065
Eucerin and treatment group 2 0.0052
Treatment groups 1,2 04849
Mupirocin and treatment 1 0.0000
Mupirocin and treatment 2 0.0000

Recently, it was reported that the ethanolic
extract of propolis (EEP) has an anti-leishmanial
effect against L. major in vitro and in vivo, and the
difference between EEP and Glucantime was not
significant (Tavakoli et al., 2020). Furthermore,
another study demonstrated that very low
concentrations of propolis caused changes in the
morphological structure of the parasites and were
more effective than the other bee products (Aksoy
etal., 2020). Also, the effects of standardized BGP
hydroalcoholic extract as a therapeutic adjuvant to
treat cutaneous leishmaniasis caused by L.
amazonensis has been shown (Cunha et al., 2020).
Regarding the secondary treatment with
Mupirocin, the lesion size increased significantly
until the second week of treatment. In the
following two weeks, however, we observed a
slight and gradual reduction in the magnitude of
the lesion, contrasting with the effects of treatment
with Eucerin (Fig 2). Generally, mice die during in
vivo CL studies due to a secondary infection or the
migration of parasites into the viscera. By

preventing a secondary infection, Mupirocin
allowed the focal treatment to progress along its
natural pathway. A significant difference was
observed between the effects of treatment with
natural compounds accompanied by Mupirocin on
the reduction of lesion size (p< 0.05) (Table 1). In
Figure 3, changes in lesion size over four weeks
are compared in relation to topical administrations.

Time0 weeks Time2 Time4

Treatment2 |
Mupirocin
Control

=== Treatment! —:—-—:-
Eucerin

Glucantime
. mean

Figure 2. Alterations in lesion size (mm) during the course of the
administration of the combination treatment in comparison to the
control groups, measured at the following time points

Time O: start of treatment Time 2: 2 weeks after starting point
Time 4: 4 weeks after starting point

The effects of the two treatment groups, the
Glucantime group, and the control group, can be
compared in Table 2. The table shows the results
of treatment with compounds 1 and 2 compared to
Glucantime from the start until the last day of
treatment (baseline and 4th week). As can be seen,
both compounds 1 and 2 show greater efficacy in
reducing the size of the ulcer than Glucantime. In
addition, the experimental data on lesion size at the
baseline in the initial stages of the study and after
four weeks were summarized. The results showed
that there were statistically significant differences
(p<0.05) between the two groups in terms of lesion
size reduction (Table 3).

As displayed in Table 2, the average lesion size
in the control group increased significantly by
96.3% (5.18 mm). This was not the case following
the application of Glucantime, which successfully
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reduced the lesion size by 8.5% (0.44 mm) on
average after four weeks. The focal treatment
groups 1 and 2 reduced the lesion size by 63.4%
(3.25 mm) and 68.4% (3.55 mm), respectively.
After four weeks, treatment groups 1 and 2 were
more effective in reducing the average lesion size
than Glucantime, the standard drug. As shown in
Table 3, the reduction in lesion size after
administering the two natural treatment groups
was statistically significant.

Aloe Vera is a distinctive herb with a beneficial
capacity to aid skin wound healing in addition to
antibacterial, antifungal, and anti-inflammatory
properties (Shahzad &Ahmed, 2013; Marimuthu
Alias Antonisamy et al., 2012; Ahmed et al.,
2016). Recently, it was reported that Aloe Vera
reduced the number of promastigotes in vitro, and
an in vivo model demonstrated that Aloe Vera and
Glucantime significantly decreased the size of
ulcers in mice with cutaneous leishmaniasis
(Hamid et al., 2019). They concluded that Aloe
Vera controlled L. major. Another study showed
that an herbal topical ointment including Aloe
vera, Perovskia abrotanoides, Nigella sativa,
propolis, lavender, and olive oil displayed
significant in vivo antileishmanial activities and
can be used as an alternative medicine in the
treatment and healing of human CL lesions (Saberi
etal., 2021).

Ostrich oil is very effective in expediting wound
healing. Researchers have investigated the anti-
inflammatory and regenerative effects of this oil
on second-degree burns in mouse models
(Mashtoub, 2017; Afshar et al., 2016).

The standard treatment for leishmaniasis is
currently Glucantime. However, due to its high
cost and difficulty to access, as well as the
unfavorable side effects and adverse drug
reactions seen in patients, researchers are now
seeking  alternatives. Regarding  the  anti-
inflammatory, regenerative, and antimicrobial
properties of the above materials, it was decided to
study a combination of these substances as a
topical cream on CL and investigate its effect on
the disease. It should be noted that the above
substances are considered to be of diminutive

medical concern independently, and no reports of
serious side effects have been noted.

......

T T ¥
Time0 weeks Time2 Timed

- Trodtment2
Mupirocin

= === Tredtment! -
- Eucerin
mean

Figure 3. Comparison of topical treatment groups relative to
the duration of treatment and lesion size.

Time 0: start of treatment, Time 2: 2 weeks after starting
point, Time 4: 4 weeks after starting point

As seen in (Fig 3), the size of lesions increased
in both the treatment groups using Mupirocin and
Eucerin. In the Mupirocin alone group, the wound
size was moderately reduced after the second week
of treatment. A possible justification for this
outcome would be the manifestation of secondary
infection, discounting one parasitic element. The
ulcer consequently becomes increasingly inflamed
and enlarged, and the infection ultimately alters
the lesion's natural characteristics. However, in the
Mupirocin treatment group, antibiotics prevent the
development of secondary infection, and
therefore, the morphology of the lesion remains
natural. According to the literature, in the absence
of antileishmanial treatment, the ulcer is
spontaneously restricted, and the parasite migrates
to the liver and spleen of the mouse, but the scar
will remain. Mupirocin is a natural antibiotic that
is produced by the fermentation processes of the
Pseudomonas fluorescens strain and is effective
against a wide range of bacteria, including

Streptococcus pyogenes and Staphylococcus
aureus strains  (Nicholas et al., 1999;
Poovelikunnel et al., 2015).

According to the findings, both natural

combination treatment groups 1 and 2 significantly
reduced lesion size and restored scar tissue after

'y [}
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ulcer healing. This suggests that natural focal
combinations have been effective in controlling
and treating lesions caused by L. major. Table 1
confirms the statistically significant difference
between the treatment groups of Eucerin/
Mupirocin with combinations 1 and 2 (p<0.05). A
comparison of the two combinations of the same
components at different concentrations revealed
no statistically significant difference in terms of
results (p> 0.05), suggesting that the two
combinations have a similar therapeutic effect.
Due to the two compounds' relatively similar
therapeutic effect, the use of combination 1 is
more economically justifiable. Furthermore, the
fat content of this compound is lower than that of
combination 2.

Table 2. Average lesion size following lesion instigation at
the baseline prior to treatment and in the fourth week of
treatment following the topical application of combination
for treatment groups 1, 2, and IP administration of
Glucantime. Data for the unperturbed control group was
provided to allow for evaluation.

Investigative Average Average Standard
Groups lesion size at lesion size error of
baseline in the the mean
(mm) fourth (SEM)
week
(mm)
Treatment1l  5.13 1.88 0.24
Treatment2  5.19 1.64 0.22
Glucantime 5.18 4.74 0.98
Control 5.38 10.56 0.66

In Table 2, the effect of Glucantime, the gold
standard medication for the treatment of
Leishmaniasis, was compared with drug
compounds 1, 2, and the control group. As
expected, the lesion's growth rate appeared to be
on an increasing trend in the control group, but in
the Glucantime group, the drug was able to
relatively prevent the growth of the wound.
However, environmental bacteria gradually
infected the Leishmania lesions in mice. Most
cases of death in mice are due to this secondary
infection and its development. As shown in Tables
2 and 3, both natural combinations have a greater
effect on the treatment of CL than Glucantime, and

there is a statistically significant difference
between the two groups (p <0.05). Additionally,
the side effects of these compounds are less severe,
and they are easier to access than Glucantime.

Table 3. Comparison of lesion size between the control,
treatment groups 1, 2 and Glucantime following statistical
analysis.

Comparison gf the average lesion size in  t- p-value
the fourth week between treatment test

routes

Glucantime /Treatment 1 5.4 <0.0001
Glucantime/Treatment 2 5.9 <0.0001
Control/Treatment 1 22.3 <0.0001
Control/Treatment 2 23.4 <0.0001

Finally, samples were taken from the scar or the
remaining lesions and stained to confirm the
results. In the treatment group with the natural
combination and treatment with Glucantime, most
lesions and scars did not have L. major parasites,
but they were positive in the other groups.
According to our results, a combination of
propolis, royal jelly, Aloe Vera, and ostrich oil is
effective for the treatment of CL in mice (Fig 4).

Figure 4. Comparison of before and after treatment in BALB/c
Mice.

a: Before treatment.

b: 1 week after treatment with the combination.

c: 2 weeks after treatment with the combination.

d: Control group

4. Conclusion

Based on the results of this study, it appears that
a combination comprising propolis, royal jelly,
Aloe Vera, and ostrich oil is effective for the
treatment of CL in mice. Therefore, we propose
that the efficacy of these extracts could be
evaluated alone or in combination against human
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cutaneous  leishmaniasis  after  obtaining
permission and under the rules of the Ethics
Committee for Research as a randomized clinical
trial.
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