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ABSTRACT

Background and Objective: Leishmaniasis represents a major global health problem with
a few effective therapeutic drugs. Gossypium hirsutum has been reported as a traditional herbal
medicine to cure cutaneous leishmaniasis. This study was aimed to evaluate the leishmanicidal
activities, cytotoxicity, apoptosis and necrosis of G. hirsutum bulb extract and its fractions on
Leishmania major promastigotes, amastigote-macrophage model and BALB/C mice and
evaluation of cytotoxicity effect of the plant on HepG2, A549, MCF7 and U87.

Methods: Crude chloroform extract of the plant bulb was fractionated with a column
chromatography method using silica gel as stationary phase. Various concentrations of extract
and its fractions were evaluated against Leishmania major in comparison with Glucantime® in a
medium containing penicillin/streptomycin and 10% fetal calf serum (FCS) at 24°C. Optical
density (OD) was measured by enzyme-linked immunoabsorbent assay (ELISA) to determine the
50% inhibitory concentration value (ICso) of sample extract and its fractions. For clinical stage,
intramacrophage amastigotes were incubated at various concentrations of the extract for 72 h in
triplicates. The apoptotic and necrotic values were analyzed by flowcytometry. In order to
evaluate in vivo leishmanicidal activity of the extract and fractions, 45 balb/c mice (previously
inoculated with 2x10° promastigotes stationary phase metacyclic promastigotes of L. major)
were randomly distributed into nine groups and the lesions diameter and swelling of footpads of
the mice were measured weekly for a month. Statistical analyses of data were carried out using t-
test, ANOVA, and repeated measure by SPSS software.

Result: Following colomn chromatography fractionation of the extract, 12 fractions were
achieved. G. hirsutum extract and two effective fractions (F4 and F5) inhibited L major
promastigotes and amastigotes proliferation rates in a dose-dependent response at 72h post-
treatment. The leishmanical activity as displayed by ICsy values resulted in 96.3ug/ml and 18.9
pg/ml for promastigotes and amastigotes, respectively. The overall leishmanicidal potency of the
crude extract and fractions F4 and F5 was much greater than that of Glucantime® for both L.
major stages. The ICsq of F4 and F5 were measured at doses of 126.4 pug/ml and 16.3 pg/ml for

promastigotes and doses of 154.6 pug/ml and 21.3 pug/ml for amastigotes, respectively. There was



no significant cytotoxicity effect as the selectivity index (SI) was over 1000, far beyond >10. The
mean apoptotic values for L major were superior compared to Glucantime®. The best
antileishmanial activity was shown in balb/c mice that trated with effective fractions and crude
extract, respectively. G.hirsutum bulb extract displayed potent antiproliferation cytotoxicity
index against A549, U87, MCF7, and HepG2 cancer cell lines. DPPH and FRAP tests showed a

great antioxidant power for the crude extract.

Conclusion: The present study demonstrated that G. hirsutum has much stronger
antileishmanial effects against L major than that of Glucantime®. No cytoxicity effects were
associated with the extract and induced an excellent apoptotic index, a possible mechanism of
parasite death.

Keywords: Cutaneous Leishmaniasis, Gossypium hirsutum, Leishmanicidal, Amastigotes,
Promastigoes, Fractionation, Apoptosis.



