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ABSTRACT

The World Health Organization has declared that leishmaniasis is one of the six leading infectious diseases
of tropical regions. The disease is transmitted to humans by the bite of sandflies from the genus
Phlebotomus and develops cutaneous, mucosal or visceral clinical forms. Although cutaneous leishmaniasis
is not a main health issue in terms of mortality, it causes numerous problems due to long period of the
wound, tremendous healthcare costs, remaining scar, the likelihood of developing secondary infections or
associated complications and sometimes malignancies in the scar site, and complications due to available
pharmacotherapies. Studies are being conducted on medicinal plants to identify a suitable drug against
Leishmania to treat leishmaniasis. We sought to identify medicinal plants that are used to treat cutaneous
leishmaniasis according to references of Iranian traditional medicine. To conduct this review, Leishmania,
leishmaniasis, ethnobotany, Iran, and medicinal plants were used to retrieve relevant publications indexed
in databases including Scopus, Islamic World Science Citation Center, Scientific Information Database, and
Magiran. According to the findings of this review, nine medicinal plants native to Iran are used to treat
leishmaniasis. Medicinal plants Calotropis procera, Morus alba, Nerium oleander, Emex spinose,
Artemisia absinthium, Artemisia absinthium, and etc are used to treat the wound according to herbal and
traditional references. According to phytochemical analysis of these plants, gutaprecha, prenylated
flavonoid, scopolin, reseosaid, skimmin, mulberroside A, astroglide, artemisinin, quercetin, and lawson are
the most important active anti-leishmaniasis compounds with pharmaceutical potential as well as
antiparasitic and disinfectant properties. These compounds can also be used to treat leishmaniasis wound.
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INTRODUCTION

The World Health Organization has declared that
leishmaniasis is one of the six leading infectious
diseases of tropical regions (1,2). The cause of
leishmaniasis is a parasitic protozoan from family
heteripanosomatide called Leishmania.
Leishmaniasis may occur in three forms:
Cutaneous, cutaneous-mucosal, and visceral (3,4).
The disease is transmitted to humans by the bite of
sandflies from the genus Phlebotomus and
develops cutaneous, mucosal or visceral clinical
forms (5).

Each year, 1.5-2 million people acquire
leishmaniasis with prevalence rate of 12 million
people (6). Leishmaniasis is a disease caused by
different species of Leishmania. Clinically,
leishmaniasis may cause a skin wound or become
a life-threatening systemic disease. Leishmaniasis
is the second leading cause of mortality and the
fourth leading cause of infectious diseases in
tropical regions (7,8). In cutaneous leishmaniasis,
a wound is developed in the bited site. In
cutaneous leishmaniasis, clinical symptoms are
wounds that may develop few weeks to few
months after acquiring infection (9).

Although cutaneous leishmaniasis is not a main
health issue in terms of mortality, it causes
numerous problems due to long period of the
wound, tremendous healthcare costs, remaining
scar, the likelihood of developing secondary
infections or associated complications and
sometimes malignancies in the scar site, and
complications due to available pharmacotherapies
(10,11). Studies indicated that leishmaniasis is
endemic in 88 countries, but its incidence is
reported mainly from Afghanistan, Iran, Brazil,
Peru, Saudi Arabia, and Syria (12).

In Iran, cutaneous leishmaniasis (dry and moist) is
an important parasitic disease, and can be
considered the second leading arthropods-borne
disease after malaria (13). To treat leishmaniasis,
antimuan ~ compounds  including  sodium
stibogluconate and antimuan maglomina are used,
but these compounds cause certain complications,
and drug resistance and recurrence after treatment
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are likely (14,15).

Several studies indicated that cutaneous
leishmaniasis is increasing in prevalence in Iran
and worldwide. In addition, in the recent years,
leishmaniasis treatment has become challenging
because of the emergence of resistance to the
standard drugs that are mainly antimuan
pentavalent compounds (16).

Studies are being conducted on medicinal plants
to identify a suitable drug against Leishmania to
treat leishmaniasis (17).

Currently, Leishmania-acquired infections and
leishmaniasis are considered a health issue
worldwide, and especially cutaneous
leishmaniasis remains a common disease in
different regions of Iran (18).

Historically, medicinal plants have served as a
source of nature-based drugs to treat diseases (19-
24). These plants contain different compounds
including bioactive, antioxidants, phenols,
flavonoids, and anthocyanin (25-31).

Medicinal plants are used, as both therapeutic and
pharmaceutical agents, to treat many infectious
and non-infectious diseases (32-36). We sought to
identify medicinal plants that are used to treat
cutaneous leishmaniasis according to references of
Iranian traditional medicine so that research ideas
can be offered to help produce nature-based drugs
effective on cutaneous leishmaniasis.

MATERIALS AND METHODS

To conduct this  review, Leishmania,
leishmaniasis, ethnobotany, Iran, and medicinal
plants were used to retrieve relevant publications
indexed in databases including Scopus, Islamic
World Science Citation Center, Scientific
Information Database, and Magiran.

RESULTS

According to the findings of this review, nine
medicinal plants native to Iran are used to treat
leishmaniasis. Medicinal plants that are used to
treat leishmanisis wound according to Iran
ethnobotanical references are listed in Table 1.
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According to phytochemical analysis of these
plants, gutaprecha, prenylated flavonoid, scopolin,
reseosaid, skimmin, mulberroside A, astroglide,
artemisinin, quercetin, and lawson are the most
important active anti-leishmaniasis compounds

throat, ear infection, constipation, and chronic
diarrhea, heal wounds, and as an anthelmintic and
disinfectant agent (56).

Artemisinin and quercetin are the main active
compounds of Artemisia absinthium (57).

with pharmaceutical potential as well as Artemisia absinthium has analgesic, immune
antiparasitic and disinfectant properties. These system-boosting, anti-stress, and anti-
compounds can also be used to treat leishmaniasis inflammatory effects and is useful for
wound. spermatogenesis (58-64). The main isolated
Row | Scientific name Family name Persian name | Organs use Therapeutic effect Region
1 Calotropis procera Asclepiadaceae | Astabragh Extract and leaf | Leishmaniasis Eastern Persian Gulf (37)
2 Morus alba L. Moraceae Toute sefid Leaf and stem Leishmaniasis Eastern Persian Gulf (37)
3 Nerium oleander L. Apocynaceae Kharzahreh Leaf Cl.JtanEOU.S . Eastern Persian Gulf (37)
leishmaniasis
4 Emex spinosa Polygonaceae Torshak Aerial parts Leishmaniasis Eastern Persian Gulf (37)
5 Eryngiumnoeanum Apiaceae Zoul Root Tr_eatmg _ cutaneous Abadeh, Shiraz (38)
leishmaniasis
6 Evonymuslatifolia Celasteraceae Goshvarak Fruit and leaf Purulent wound Avrasharan (39)
7 Artemisia absinthium Compositae Afsantin Flowering shoot | Insect-repellent Avrasbaran (39)
8 Lawsonia inermis Lythraceae Hana Leaf Leishmaniasis llam (40)
9 Tamarix spp. Tamaricaceae Gaz Leaf Leishmaniasis llam (40)

Table 1. Anti-leishmaniasis wound plants according to
Iran ethnobotanical references

DISCUSSION

According to the evidence, Calotropis procera,
Morus alba, Nerium oleander, Emex spinose,
Artemisia absinthium, Artemisia absinthium, and
etc are the most important medicinal plants
effective on leishmaniasis according to Iran
ethnobotanical references. In traditional medicine,
Calotropis procera is used to treat leprosy,
asthma, diarrhea, vomiting, wound, boil, and
hepatic diseases (41). According to phytochemical
analysis, Calotropis procera contains gutaprecha
(42). Morus alba has antibacterial, sedative, anti-
toothache, hypotensive, diuretic, and
antispasmodic effects, relieves joint pain, and is
used to treat eye inflammation (43-46).
Phytochemical analysis indicated that Morus alba
contains prenylated flavonoid, scopolin, reseoside,
skimmin, mulberroside A, astroglide, etc. (47-49).
Tamarix spp. has anti-diabetic, anti-influenza,
immune system-boosting, and anticancer effects
(50-53). Artemisia absinthium exerts antiparasitic
effects (54,55). In traditional medicine, Artemisia
absinthium is used to treat liver failure, sore
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compound from Nerium oleander is oleandrin
(65,66). In old times, Lawsonia inermis

was used to treat leprosy, infection, burn,
irritation, and eczema (67-73). In traditional
medicine, Lawsonia inermis is considered an
disinfectant plant and used to treat skin diseases
(74-77). The main compound of Lawsonia inermis
is lawson (78,79). According to phytochemical
analysis of these plants, gutaprecha, prenylated
flavonoid,  scopolin,  reseosaid,  skimmin,
mulberroside A, astroglide, artemisinin, quercetin,
and lawson are the most important active anti-
leishmaniasis compounds with pharmaceutical
potential as well as antiparasitic and disinfectant
properties. These compounds can also be used to
treat leishmaniasis wound.

REFERENCES
1. World Health Organization. Report on
globalsurveillance of epidemic-prone

infectiousdiseases- leishmaniasis.2006.
http://www.who.int/csr/resources/publications/
CSR_ISR_2000_1leish/en/index.html

2. World Health  Organization.  Control
ofleishmaniasis. Report by the secretariat.
2007 .http://apps.who.int/gb/ebwha/pdf_files/W

1332



A review of the most important native medicinal plants of Iran effective on leishmaniasis according to Iranian ethnobotanical

HA60/A60_10-en.pdf

3. Simranjeet K, Hitesh P, Virag S, Prabha
G,Nilanjan R. Leishmania major structural
database.lJIB 2009; 7(2): 63-8.

4. Hepburn NC. Cutaneous leishmaniasis.
ClinExpDermatol2000; 25: 363-70.

5. Sharifi 1, Fekri A, Aflatonian MR, et al.
Cutaneousleishmaniasis in primary school
children in the southeastern,lranian city of
Bam, 1994-95. Bull WorldHealth Organ 1998;
76(3): 289-93.

6. Croft SL, Sundar S, Fairlamb AH. Drug
resistance in leishmaniasis. ClinMicrobiol
Rev. 2006Jan; 19(1): 111-126.

7. Bern C, Maguire JH, Alvar J. Complexitiesof
assessing the disease burden attributable
toleishmaniasis. PLOS Negl Trop Dis. 2008;
2:e313

8. Handman E. Leishmaniasis; current status
ofvaccine development. ClinMicrobiol
Rev2001; 14: 229-300.

9. Pearson RD and Sousa AQ. Clinical spectrum
ofleishmaniasis. Clin Infect Dis 1996; 22: 1-13.

10.Rose K, Curtis J, Baldwin T, Mathis A,Kumar
B, Sakthianandeswaren A, et al.Cutaneous
leishmaniasis in red kangaroos:isolation and
characterization of the causativeorganisms. Int
J Parasitol 2004; 34: 655-664.

11.Klaus SN, Frankenburg S, Ingber
A Epidemiology of cutaneous
leishmaniasis.ClinDermatol 1999; 17(3): 257-
260.

12.Atlashewski MG.
andvirulence. Med
2001;190: 37-42.

13.Saghafipour A, Akbari A, Rasi Y, MostafaviR.
Epidemiology of Cutaneous Leishmaniasisin
Qom Province, Iran, during 2003-2009.Qom
Univ Med Sci J 2012; 6(1): 83-8.

14.Pujals G, Sufié-Negre J, Pérez P, Garcia
E,Portus M, Tico J, et al. In vitro evaluation of
theeffectiveness and cytotoxicity of
meglumineantimoniate microspheres produced
by spray dryingagainst Leishmaniainfantum.
Parasitol Res 2008;102: 1243-7.

15.Croft SL, Yardley V.

Leishmania infection
Microbiollmmunol

Chemotherapy

Razi Naserifar, et al.

ofleishmaniasis. Curr Pharm Des 2002; 8(4):
319-42.

16.Lamidi M, Digiorgio C, Delmas F, et al. In-
vitrocytotoxic, antileishmanial and antifungal
activities ofethnopharmacologically selected
Gabonese plants. JEthnopharmacol 2005;
102(2):185-90.

17.Patricia SL, Tatiana ST, Luis Gustavo
M,Paloma K M, Nakamura T, Benedito , et al.
Effectsof medicinal plant extracts on growth of
Leishmania(L.amazonensisand  Trypanosoma
cruzi. RBCF2005; 41: 85-94.

18.McGwire BS, Satoskar AR. Leishmaniasis:
clinical syndromes andtreatment. QJM,
2014;107 (1): 7-14.

19.Zarei L, Naji-Haddadi S, Pourjabali M, Naghdi
N, Tasbih-Forosh M, Shahsavari S. Systematic
Review of Anti-Rheumatic Medicinal Plants:
An Overview of the Effectiveness of Articular
Tissues and Joint Pain Associated with
Rheumatoid Arthritis. J. Pharm. Sci. & Res.
Vol. 9(5), 2017, 547-551.

20.Khodadadi S, Rafieian-Kopaei M. Herbs,
health and hazards; a nephrology viewpoint on
current concepts and new trends. Ann Res
Antioxid. 2016; 1(1):e05.

21.Rafieian-Kopaie M, Baradaran A. Plants
antioxidants: From laboratory to clinic. J
Nephropathol. 2013; 2(2): 152-153.

22.Pourjabali M, Mohammadrezaei-
Khorramabadi R, Abbaszadeh S, Naghdi N,
Naji-Haddadi S, Bahmani F. Medicinal Plants
Used For Hypertension. J. Pharm. Sci. & Res.
Vol. 9(5), 2017, 537-541.

23.Hajian S. Positive effect of antioxidants on
immune  system.  Immunopathol  Persa.
2015;1(1):e02.

24.Dehghan Shahreza F. Hibiscus esculentus and
diabetes mellitus. J Nephropharmacol. 2016; 5(
2):104-105.

25.Kafeshani M. Ginger, micro-inflammation and
kidney disease. J Renal Endocrinol.2015;
1:e04.

26.Karimi M, Naghdi N, Naji-Haddadi S,
Bahmani F. Medicinal Plants Used For Kidney
Pain. J. Pharm. Sci. & Res. Vol. 9(5), 2017,

1333



A review of the most important native medicinal plants of Iran effective on leishmaniasis according to Iranian ethnobotanical

542-546.

27.Dehghan-Shahreza F.  An  update on
administration of herbal drugs in renal failure
patients. J Prev Epidemiol. 2017;2(1):e03.

28.Baradaran A. Concepts towards endothelial
dysfunction in diabetes mellitus. Angiol
Persica Acta. 2016;1(1):e02.

29.Rafieian-Kopaei M. Medicinal plants for renal
injury prevention. J Renal Inj Prev. 2013 Jun 1;
2(2):63-5.

30.Zarei L, Pourjabali M, Naghdi N, Naji-
Haddadi S, Bahmani E. A Systematic Review
of the Most Important Medicinal Plants Native
to Iran Effective on Testicular Morphology and
Hormonal Testicular Function. J. Pharm. Sci.
& Res. Vol. 9(5), 2017, 562-567.

31.Rafieian-Kopaei M. Natural sources of vitamin
D. J Parathyr Dis 2015; 3(1): 10-11.

32.Nasri H. Help or hindrance; administration of
herbal drugs for kidney diseases. Toxicol
Persa. 2016;1(1):e04.

33.Bahmani M, Asadi-Samani M. Native
medicinal plants of Iran effective on peptic
ulcer. J Inj Inflamm.2016;1(1):e05.

34.Amiri M. Type 2 diabetes mellitus; an
international challenge. Ann Res Dial.
2016;1(1):e04.

35.Mohammadparast V. Antioxidant efficacy of
Hibiscus  esculentus. Front Biomed.
2016;1(1):e04.

36.Nasri H, Abedi-Gheshlaghi Z, Rafieian-Kopaei
M. Curcumin and kidney protection; current
findings and new concepts. Acta Persica
Pathophysiol. 2016; 1(1):e01.

37.Dolatkhhi M and Nabipour I. Ethnobotanical
study of medicinal plants of northeast of
Persian Gulf. J Med Plants 2014; 50; 13(2):
129-143.

38.Razmjoei D, zarei Z and Akbari M.
Ethnobotanical Study of Medicinal Plants city
of Abadeh in Fars province. Eco-physiology of
crop plants 2015; 7(3): 222-234.

39.Zolfaghri 1, Adeli E, Mozaffarian VA, Babaei
S and Habibi-bibalan GH. Identification and
ethnobotanical study of Arasbaran medicinal
plants. Iranian Journal of Medicinal and

Razi Naserifar, et al.

Aromatic Plants 2012; 28(3): 534-550.

40.Ghasemi Pirbalouti A, Momeni M. and
Bahmani M. ETHNOBOTANICAL STUDY
OF MEDICINAL PLANTS USED BY KURD
TRIBE IN DEHLORAN AND ABDANAN
DISTRICTS, ILAM PROVINCE, IRAN. Afr J
Tradit Complement Altern Med. (2013)
10(2):368-000.

41.Padhy, A., Srivastava, B., Kumara, V.L.(2007).
Calotropisproceralatex affordsprotection
against carbon tetrachlorideinduced
hepatotoxicity in rats. Journalof
Ethnopharmacology113: 498-502.

42.Jain, P., Sahu, T.)R. 1993). Anethnobotanical
study of noradehisanctuary park of Madhya
Pradesh India:Native plant remedies for
scorpion stingand snhake bite. Journal of
Echology&Taxonomy Botany 17: 315-28.

43.Plants for a Future Resource Center. Available
at: http://www.pfaf.org/index.
AccessedJanuary 12, 2009.Morus alba-
database

44 Robert LG. Antimicrobial activity of culture
filtrate of Bacillus amyloliquefaciens Rc-
2lsolated frommulberry Leaves. Phytopathol
2003; 91:181-7.

45.Miyahara C, Miyazawa M, Satoh S, Sakai A,
Mizusaki S. Inhibitory effect of mulberry
leafextract inpostprandial hyperglycemia in
normal rats. J NutrSciVitaminol 2004; 50:161-
4,

46.Keum HH, Young KK. Promoting effect and
recovery activity from physical stress of
thefruit of Morusalba. Biofactors 2004;
21:267-71.

47.Nomura T, Fukai T. Phenolic constituents of
licorice (Glycyrrhiza species). In: Herz W,
Kirby GW, MooreRE, Steglich W, Tamm C.
(eds). Progress in the chemistry of organic
natural products. Wien: Springer;1998: 1-40.

48.Li TSC. Chinese and related North American
herbs: Phytopharmaceutical a Therapeutic
Values. 1st ed. BocaRaton: CRC Press;
2002:100.

49.Fleming T. PDR for herbal medicines.
Newlersy: Medical Economics Company;

1334



A review of the most important native medicinal plants of Iran effective on leishmaniasis according to Iranian ethnobotanical

2002:102.

50.Cho WC, Leung KN. In vitro and in vivo
immunomodulating and immunorestorative
effects of  Astragalusmembranaceus. J
Ethnopharmacol 2007;113(1):132-41.

51.Auyeung KK, Cho CH, Ko JK. A novel
anticancer effect of Astragalussaponins:
Transcriptional activation ofNSAID-activated
gene. Int J Cancer 2009;125(5):1082-91.

52.Chao M, Zou D, Zhang Y, Chen Y, Wang M,
Wu H, et al. Improving insulin resistance with
traditional Chinesemedicine in type 2 diabetic
patients. Endocrine 2009;36(2):268-74.

53.Ko HC, Wei BL, Chiou WF. The effect of
medicinal plants used in Chinese folk medicine
on RANTES secretionby virus-infected human
epithelial cells. J Ethnopharmacol
2006;107(2):205-10.

54.Zhang CY, Yam KL, Chikindas ML.
Effectivecontrol of Listeria monocytogenes by
combinationof nisin formulated and slowly
released into abroth system. Int. J. Food
Microbiol. 2004; 90 (1):15 - 22.

55.Wright CW. Artemisia. Taylor and Francis
Inc.,New York. 2002.

56.Zargari A, Medicinal Plants University
ofTehran Press, Tehran (in Persian). 1997, 3:
80 - 8.

57.Rezaeinodehi A Khangholi S.
Chemicalcomposition of the essential Oil of
Artemisiaabsinthium growing wild in Iran.
Pakistan J.Biological Sci. 2008; 11 (6): 946 - 9.

58.Pathak S, Multani AS, Narayan S, Kumar V,
Newman RA. Anvirzel, an extract of
Neriumoleander, induces cell death in human
but not murine cancer cells. Anticancer Drugs.
2000 Jul;11(6): 455-63.

59.Smith JA, Madden T, Vijjeswarapu M,
Newman RA. Inhibition of export of fibroblast
growthfactor-2 (FGF-2) from the prostate
cancer cell lines PC3 and DU145 by Anvirzel
and its cardiacglycoside component, oleandrin.
BiochemPharmacol. 2001 Aug; 62(4): 469-72.

60.Siddiqui BS, Sultana R, Begum S, Zia A, Suria
A. Cardenolides from the methanolic extractof
Nerium oleander leaves possessing central

Razi Naserifar, et al.

nervous system depressant activity in mice. J
NatProd. 1997 Jun; 60(6): 540-4.

61.Zia A, Siddiqui BS, Begum S, Siddiqui S,
Suria A. Studies on the constituents of the
leaves ofNerium oleander on behavior pattern
in mice. J Ethnopharmacol. 1995 Nov; 49(1):
33-9.

62.Langford SD, Boor PJ. Oleander toxicity: an
examination of human and animal
toxicexposures.  Toxicology, 1996 May;
109(1): 1-13.

63.Al- Farwacchi MI. In vitro and in vivo
immunodulatory  activities ~ of  Nerium
oleanderaqueous leaf extract in rabbits. J Anim
Vet Adv. 2007; 6: 1047-50.

64.Jeong SE, Lee Y, Hwang JH, Knipple DC.
Effects of the sap of the common oleander
Neriumindicum (Apocyanaceae) on male
fertility and spermatogenesis in the oriental
tobacco budwormHelicoverpaassulta
(Lepidoptera, Noctuidae). J Exp Biol. 2001
Nov; 204(22): 3935-42.

65.Madden S, Johansen TL, Newman RA. Murine
pharmacokinetics and metabolism
ofoleandrin.a cytotoxic component of Nerium
oleander. J.exp.thera.onc. 2002; 2:278-285.

66.Zhang S, Zhoa M, Bai L. Bioactive
guiaianolidesfromsiyekucai. J Nat Prod. 2006;
69(10):1425-1428.

67.Zargari A. Medicinal plants. Vol.2, 5th ed.,
Tehran University Publications,Tehran, 1990;
PP354-6

68.Zargari A.  Treatment with  plants,
Pharmacogenosis. Vol. 2, 5th ed., Tehran
University Publications, Tehran, 1990; PP7-67.

69.Mirhossein H., Moaref G. Applicatin of plants
in the treatment and prevention of diseases.
DaftarNashreFarhangeEslami Publication,
Tehran, PP18, 194.

70.Rojhan M.S. Cure with medicinal plants.
Tehran Khayam Publications, Tehran 1992;
PP5-82

71.SamsamShariat S.H. Analysis and
identification of medicinal plants content.
Isfahan MashalPublications, Isfahan, 1989;
PP1-56.

1335



A review of the most important native medicinal plants of Iran effective on leishmaniasis according to Iranian ethnobotanical

72.Amin Gh. Medicinal plants of Iran. Institute of
Iranian  Drugs researches, Faculty of
Pharmacology,Tehran ~ Medical  Sciences
University, Tehran, 1991; P66.

73.SamsamShariat S.H. Extraction of effective
substances of medicinal plants. Isfahan Mani
Publications,Isfahan, 1992; PP3-56.

74.Bal AM., Gould I.M. Antibiotic resistance in
Staphylococcus aurous and its relevance in
therapy.Expert Opinion on Pharmacotherapya
2005; 6: 2257-2269.

75.Samy RP, Ignacimuthu S, Sen A. Screening of
34 Indian medicinal plants for
antibacterialproperties. Journal of
Ethnopharmacology 1998; 62: 173-182.

76.Dupont, S, Caffin N, Bhandari B, Dykes G.A.
In vitro antibacterial activity of Australian
nativeherb  extracts against food-related
bacteria. Food Control 2006; 17: 929-932.

77.Lin J, Opoku AR., Geheeb-Keller M,
Hutchings AD, Terblanche S.E., Jager AK,
Van Staden J.Preliminary screening of some
traditional Zulu medicinal plants for anti-
inflammatory and  antimicrobialactivities.
Journal of Ethnopharmacology 1999; 68: 267—
274.

78.Torkelson AR. The Cross Name Index to
Medicinal Plants. CRC Press Inc., Boca Raton,
FL 1999;(1): 300-322.

79.Duke JA. Handbook of Medicinal Herbs. CRC
Press Inc. Boca Raton 2002: 374-375.

Razi Naserifar, et al.

1336



