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ABSTRACT. Cutaneous leishmaniosis (CL) is an important parasitic disease characterized by specific skin lesion,
includes the vector that cause the CL and treatment in general. The study aimed to identify the effect of three different
drugs which are β-sitosterol, ketoconazole 2% and mupirocin in the treatment of cutaneous leishmaniosis. The study
was conducted at Dermatological Unit of Al Hussein Teaching Hospital/Thi-Qar/Iraq from October to November 2021.
The patients presented with a lesion will be involved in this study and its involved isolation of parasites from the lesion
of patients and the parasite was replicated in (NNN) media then the inoculum was concentered. A total of 40 male of
mice (Mus musculus) of BALB/c strain injected by parasite suspension, after the appearance of lesion, β-sitosterol,
ketoconazole 2% and mupirocin was applied on a lesions daily for 2 weeks, the statistical analysis was done by SPSS
program. In the current study, the β-sitosterol was most effective in the treatment of skin leishmanial lesion than the
other drugs with mean is (11.9±1.449 mm) in compared with the other drugs under P-value < 0.046 with the complete
recovery. β-sitosterol was highly effect on the L. tropica infections with complete recovery and no scar appearance than
ketoconazole and mupirocin and can be used for treatment of the disease lesion.
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Introduction
Leishmaniosis is classified under neglected
tropical disease and remains a public health problem
in many poor countries because of the absence of
effective and safe anti-leishmanial drugs for
treatment and the presence of resistance to the antileishmanial drugs in certain areas [1]. There are
three main types of leishmaniosis including:
cutaneous, visceral and muco-cutaneous. Cutaneous
leishmaniosis is still major public health problem
particularly in low middle countries which the
clinical manifestations are varied from small
cutaneous nodule’s to overall mucosal tissue
destruction [2,3]. No a viable vaccine of
leishmaniosis are available for human use and the
recommended therapy depends on anti-leishmanial
drugs such as pentavalent, antimonials or
amphotericin B, and pentamidine. These common
drugs presents with several limitations, including

high cost, parasite résistance and toxicity [4]. There
is no sufficient therapy for cutaneous leishmaniosis,
the World Health Organization suggested the topical
treatment regime can be applied for uncomplicated
ulcerative skin lesions, while the patients who have
acute form of the disease should use parenteral
therapy [5–7].
Parenteral administration of pentavalent
antimony stay the first choice therapy for CL
although a high frequency of side effects in
including anorexia, arthralgias, myalgias, chemical
pancreatitis and cardiotoxicity [8–10].
Over the last few decades, major confirmation,
including formulations for both oral and topical
treatment were developed by scientists to treatment
leishmaniosis [10]. Topical treatment has several
advantages in comparison with parenteral
administration represented by lower adverse
reaction incidence and easy administer [11]. The
newer anti-leishmanial drugs are miltefosine
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Table 1. The effects of drugs expressed by the size of lesions (mm)
Groups

Cona. Intb.

Con. Finc

β-sitol Int.

β-sitol Fin.

Keto. Int.

Keto. Fin.

Mup. Int.

Mup. Fin.

Mean (mm)

33.50

21.70

35.10

11.90

34.40

18.50

35.10

18.30

SD

1.080

0.948

1.100

1.449

1.173

1.354

0.875

2.110

Minimum

32.00

20.00

34.00

10.00

33.00

16.00

34.00

14.00

Maximum

35.00

23.00

37.00

14.00

36.00

20.00

36.00

21.00

Explanations: a: control; b: initial; c: final

(hexadecyl-phosphocholine) and ketoconazole, βsitosterol is well documented as anti-leishmanial
against Leishmania donovani and the researchers
were used it against Leishmania tropica and gave an
excellent theraptic results [5,8].
The present study aimed to examine the efficacy
of β-sitosterol, ketoconazole 2% and mupirocin for
the treatment of cutaneous leishmaniosis.

Materials and Methods
Parasite isolation
The isolated parasite was obtained from the
patients presented with the Baghdad boil in
Dermatological Unit of Al Hussein Teaching
Hospital/Thi-Qar/Iraq from October to November
2021. The parasite was isolated on semi-solid
medium which prepared according to method
conducted by Roger [12].
Multiplication of parasites
To enhance the growth of parasites in the
inoculum, the specimen were transferred onto the
semi-solid (NNN) medium that prepared according
to the method of Kang and Norman [13] and
Meredith et al. [14].

Preparation of the parasite dose
Parasites grown on NNN medium were collected
on the fifth or sixth day of inoculation where the
parasite is at the high peak of growth. The liquid
medium containing promastigote forms was
distributed in test tubes and centrifuged at 1500 rpm
for 10 minutes to concentrate the parasites. After the
centrifugation procedure, the promastigote was
observed in the bottom of the tubes and the
supernatant of the liquid was removed using a
sterile pipette. Then add an appropriate volume of
the locks solution, mixed well and the number of
parasites was calculated using Neubauer chamber
[13,14].
Experimental animal injection
A total of 40 male of mice (Mus musculus) of
BALB/c strain aged 8–10 weeks and weighted
between 25–35 grams were used in this experiment.
The animal study was performed in the animal
house of the Department of Biology, College of
Sciences, University of Thi-Qar. All animals were
inoculated with 1×106 parasites/0.2 ml of
Leishmania tropica that identify previously by PCR
at the base of the tail.

Figure 1. Cutaneous leishmaniosis lesion. A: before treatment with β-sitosterol, B: after 3 weeks of treatment

In vivo comparative
Treatment of lesion
After seven days of injection and the ulcer
(Baghdad boil) was developed, the animals were
divided into four groups and treated as follows:
Group 1: no treated animals (control group); Group
2: the animals were treated with β-sitosterol
(Rembo-Turkey) ointment 0.25% with two doses a
day for 21 days; Group 3: treatment with
ketoconazole (Kinazol-Turkey) ointment 2% with
two doses a day for 21 days; Group 4: treatment
with mupirocin ointment 2% (Turkey) with two
doses a day for 21 days.
The cream is applied on the lesions 3 times daily
by using sterile swabs and the size of lesions was
measured each 7 days after the beginning of
treatment.
Statistical analysis
The obtained data was analyzed by using
analysis of variance (ANOVA) through SPSS
(Statistical Package for the Social Sciences)
program version 24. The results was considered
significant when P-value ≤ 0.05.

Results
β-sitosterol was most effective than the other
drugs (P-value < 0.046) as shown in table 1 and
figure 1. The results showed significant differences
between the drugs that used in this study, the βsitosterol cream was the most effective than
ketoconazol and mupirocin where the main of
diameters of lesions decreased to 11.9, 18.5 and
18.3 mm for β-sitosterol, ketoconazole and
mupirocin, respectively.

Discussion
Leishmaniosis is a protozoal disease that spread
by the sandfly. Cutaneous disease begins typically
as a papule and later developed as the ulcer with an
elevated rim. Patients may develop localized or
diffuse cutaneous disease according to the species
of Leishmania that causes the disease. Untreated
lesions can self-dissolve but leave scar in 2–15
months (or longer) in immune-competent persons
[12]. Local intra-lesion treatments have been
recommended for those who were having the small
and single lesions (<5 cm) without lymph node
metastasis. Mean, a systemic treatment is often
indicated to reduce the risk of disease’s
dissemination to the mucosa or viscera, decrease the

259
time to healing and limit the morbidity caused by
large or persistent skin lesions [13]. The use of
certain anti-Leishmania drugs requires close
observation on its adverse effects such as elevated
liver function tests, myalgia, arthralgia and
chemical pancreatitis. Furthermore, a weak
response was observed in a significant proportion of
patients to some types of basic treatments in cases
of primary cutaneous leishmaniosis [14–17].
Therefore, it is necessary to search for more
effective alternative medicines in the treatment of
primary cases, in order to prevent the development
of infection and the occurrence of complications.
β-sitosterol is one of phytosterols similar in
structure to that of cholesterol. Sitosterols are waxy
white powders with a typical odor. In this study, we
investigated the effects of three commercial local
cream and ointments in treatment of CL lesions, βsitosterol topical cream appeared to be the most
effective drug in managing of local lesion caused by
Leishmania spp. when it is applied on lesion
compared with the other two drugs that have been
tested in this study. It also showed a decrease in the
size of lesion and aided in healing in a short period
with no scar formation and complete recovery. βsitosterol was used in the treatment of parasitic
infections, Pramanik et al. [18,19] was found that βsitosterol inhibit trypanothione reductase of L.
donovani which is an enzyme that catalyzes the
conversion of NADP to NADPH and neutralize
hydrogen peroxide produced by host macrophages
during infection, and it might represented a
successful approach for treatment of visceral
leishmaniosis and this classic plant-derived
medicinal agent indicated their potential in modern
medicine for their less lethal effects; hence. The
researchers detected potent anti-inflammatory
activities of β-sitosterol with a weak antileishmanial action for β-sitosterol, the study was
conducted with the results that obtained by [5,20]
which confirmed that β-sitosterol have a significant
anti-leishmanial activity and it is necessary to
perform the further studies in order to support its
role as a potential drug target against L. tropica.
Other drugs used in this study including
ketoconazole and mupirocin. Both of the drugs
showed a mild effect. Ketoconazole (KTZ) cream
has a broad spectrum of azole antifungal activity,
which was initially used in 1981 for the treatment of
systemic mycosis. Moreover, it has been revealed
that it also can act as anti-inflammatory, antiandrogenic activity and antibacterial effects against
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some bacterial species. In this study, ketoconazole
appeared to have some anti-leishmanial activity and
help in improvement by the reduction of parasitic
lesions as well as recovery [21–24].
Mupirocin is an antibiotic that used as
antibacterial agent against Staphylococcus aureus
and belong to monocarboxylic acid class of
antibiotics. But, in the current study mupirocin has
low significant anti-parasitic activity [25].
In conclusion, β-sitosterol was highly effect on
the L. tropica infections with complete recovery and
no scar appearance than ketoconazole and
mupirocin and its can be used as alternative drug in
the treatment of cutaneous leishmaniosis lesion.

Acknowledgements
The authors thank the medical staff in
Dermatological Unit of Al Hussein Teaching
Hospital for the important work they do. Also, to
animal house of Department of Biology, College of
Science, University of Thi-Qar for their facilities.

References
[1] Iranshahi M., Arfa P., Ramezani M., Jaafari M.R.,
Sadeghian H., Bassarello C., Piacente S., Pizza C.
2007. Sesquiterpene coumarins from Ferula szowitsiana and in vitro anti-leishmanial activity of 7prenyloxycoumarins against promastigotes. Phytochemistry 68(4): 554–561.
doi:10.1016/j.phytochem.2006.11.002
[2] Scott P., Novais F.O. 2016. Cutaneous leishmaniasis:
immune responses in protection and pathogenesis.
Nature Reviews Immunology 16: 581–592.
doi:10.1038/nri.2016.72
[3] Reithinger R., Dujardin J.C., Louzir H., Pirmez C.,
Alexander B., Brooker S. 2007. Cutaneous
leishmaniasis. Lancet. Infectious Diseases 7(9):
581–596. doi:10.1016/s1473-3099(07)70209-8
[4] Murray H.W., Berman J.D., Davies C.R., Saravia
N.G. 2005. Advances in leishmaniasis. Lancet 366
(9496): 1561–1577.
doi:10.1016/S0140-6736(05)67629-5
[5] Shah S.M., Ullah F., Ayaz M., Sadiq A., Hussain S.,
Shah S.A.A., Nadhman A. 2019. β-sitosterol from
Ifloga spicata (Forssk.) Sch. Bip. as potential antileishmanial agent against Leishmania tropica:
docking and molecular insights. Steroids 148: 56–62.
[6] WHO. 2010. Control of the leishmaniasis: report of a
meeting of the WHO Expert Committee on the
Control of Leishmaniasis, Geneva, 22–26 March
2010. WHO Technical Report Series 949: 1–185.
https://apps.who.int/iris/handle/10665/44412
[7] Monge-Maillo B., Lopez-Velez R. 2013. Therapeutic

A.A. HAFEDH
options for old world cutaneous leishmaniasis and
new world cutaneous and mucocutaneous
leishmaniasis. Drugs 73(17): 1889–1920.
doi:10.1007/s40265-013-0132-1
[8] Motazedian M.H., Mikaeili F., Mohebali M., Miri R.,
Habibi P., Kamarloie S. 2017. The anti-leishmanial
effects of Lowsonia inermis and Cedrus libani on
Leishmania major promastigotes: an in vitro study.
Journal of Parasitic Diseases 41(2): 375–379.
doi:10.1007/s12639-016-0809-y
[9] Berman J. 2005. Clinical status of agents being
developed for leishmaniasis. Expert Opinion on
Investigational Drugs 14(11): 1337–1346.
doi:10.1517/13543784.14.11.1337
[10] Croft S.L., Coombs G.H. 2003. Leishmaniasis –
current chemotherapy and recent advances in the
search for novel drugs. Trends in Parasitology
19(11): 502–508. doi:10.1016/j.pt.2003.09.008
[11] Garnier T., Croft S.L. 2002. Topical treatment for
cutaneous leishmaniasis. Current Opinion in
Investigational Drugs 3(4): 538–544.
[12] Rogers M.E., Chance M.L., Bates P.A. 2002. The
role of promastigote secretory gel in the origin and
transmission of the infective stage Leishmania
mexicana by the sandfly Lutzomyia longipalpis.
Parasitology 124(5): 495–507.
doi:10.1017/s0031182002001439
[13] Kang I.G., Norman L. 1997. Manua of clinical
microbiology. American Society of Microbiology,
Washington, USA.
[14] Meredith S.E., Kroon N., Sondorp E., Seaman J.,
Goris M., Ingen C., Oosting H., Schoon G. 1995.
Leish-KIT, a stable direct agglutination test based on
freeze dried antigen for sero-diagnosis of visceral
leishmaniasis. Journal of Clinical Microbiology
33(7): 1742–1745.
doi:10.1128/jcm.33.7.1742-1745.1995
[15] Kevric I., Cappel M.A., Keeling J.H. 2015. New
World and Old World Leishmania infections: a
practical review. Dermatologic Clinics 33(3):
579–593. doi:10.1016/j.det.2015.03.018
[16] Soto J., Toledo J., Gutierrez P., Nicholls R., Padilla
J., Engel J., Fisher C., Voss A., Berman J. 2001.
Treatment of American cutaneous leishmaniasis with
miltefosine, an oral agent. Clinical Infectious
Diseases 33(7): 57–61. doi:10.1086/322689
[17] Carneiro G., Aguiar M.G., Fernandes A.P., Ferreira
L.A.M. 2012. Drug delivery systems for the topical
treatment of cutaneous leishmaniasis. Expert Opinion
on Drug Delivery 9(9): 1083–1097.
doi:10.1517/17425247.2012.701204
[18] Pramanik P.K., Chakraborti S., Bagchi A.,
Chakrabort T. 2020. Bioassay-based Corchorus
capsularis L. leaf-derived β-sitosterol exerts
antileishmanial effects against Leishmania donovani
by targeting trypanothione reductase. Scientific
Reports 10(1): article number 20440.

In vivo comparative
doi:10.1038/s41598-020-77066-2
[19] Pramanik P.K., Paik D., Pramanik A., Chakraborti T.
2019. White jute (Corchorus capsularis L.) leaf
extract has potent leishmanicidal activity against
Leishmania donovani. Parasitology International 71:
41–45. doi:10.1016/j.parint.2019.03.012
[20] Prieto J.M., Recio M.C., Giner R.M. 2006. Antiinflammatory activity of β-sitosterol in a model
oxazolone induced contact-delayed-type hypersensitivity. Boletim Latino Americano y del Caribe de
Plantas Medicinales y Aromáticas 5(3): 57–62.
[21] Van Cutsem J., Van Gerven F., Cauwenbergh G., Odds
F., Janssen P.A.J. 1991. The anti-inflammatory effects
of ketoconazole: a comparative study with
hydrocortisone acetate in a model using living and
killed Staphylococcus aureus on the skin of guinea pigs.
Journal of the. American Academy of Dermatology
25(1): 257–261.
[22] Shaw J.C. 1996. Anti-androgen therapy in
dermatology. International Journal of Dermatology

261
35(11): 770–778.
doi:10.1111/j.1365-4362.1996.tb02970.x
[23] Sugita T., Miyamoto M., Tsuboi R., Takatori K.,
Ikeda R., Nishikawa A. 2010. In vitro activities of
azole antifungal agents against Propionibacterium
acnes isolated from patients with acne vulgaris.
Biological and Pharmaceutical Bulletin 33(1):
125–127. doi:10.1248/bpb.33.125
[24] Giormezis N., Doudoulakakis A., Tsilipounidaki K.,
Militsopoulou M., Kalogeras G., Stamouli V.,
Kolonitsiou F., Petinaki E., Lebessi E., Spiliopoulou
I. 2021. Emergence of a mupirocin-resistant,
methicillin-susceptible Staphylococcus aureus clone
associated with skin and soft tissue infections in
Greece. BMC Microbiology 21(1): article number
203. doi:10.1186/s12866-021-02272-5
Received 25 December 2021
Accepted 04 April 2022

