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Abstract
Promastigotes of genus Leishmania are transmitted by Phlebotomus sandflies bites.
Cutaneous leishmaniasis (CL) is endemic in southern parts of Irag. Lawsonia inermis (henna)
leaves contain several active compounds that have antiprotozoal activity, as well as, Peganum
harmala possess several alkaloids with antiprotozoal properties. In this study, MTT assay was
used to assess the antileishmanial activity of L. inermis and P. harmala aqueous extracts in
comparison to pentavalent antimonial drug( sodium stibogluconate) on in vitro promastigotes
of Leishmania tropica. L. inermis and P. harmala extracts were prepared in concentrations of
(5%, 2.5% and 1.25%) and (10%, 5% and 2.5%) respectively. Also, combinations of various
concentrations were prepared to assess the synergistic effect of both plants on promastigotes.
Inhibition rate was calculated for each extract concentration and their combinations.
Statistical analysis showed a significant(P<0.01) inhibition of promastigotes of L.tropica by
both extracts of low and moderate concentrations, while higher concentrations had no
inhibitory effect in comparison to sodium stibogluconate solution.. The combination of
extracts showed a strong inhibitory effect in comparison to individual extracts of plants.
Synergism was obvious when both extracts were combined.
Key words: Leishmania tropica, Peganum harmala, pentavalent antimonials, MTT assay,
Synergism, Lawsonia inermis

Introduction greatly variable depending on the strain of

Cutaneous Leishmaniasis (CL ),also the infecting organism, the host's
known as Baghdad boil, an endemic in all immunological status and the probable
tropical and  subtropical areas of the secondary infection. Pentavalent antimonials
world(1). Cutaneous Leishmaniasis is a such as sodium stibogluconate, have been the
widespread disease in Iraq, except for the mainstay for therapy in the endemic regions
three provinces in the northeast, bordering because of its efficacy and cost effectiveness
Turkey and Iran, where cases are rare, (4,5). The disadvantages of the anti monials
continues to present serious treatment are their requirement for intramuscular or
problems(2). Leishmania is a genus of intravenous injection each day for 20-28
trypanosomes and spread by sandflies of the days, their toxicity and the growing incidence
genus Phlebotomus(3). The disease, although of resistance in endemic and non-endemic
self-limiting, can cause considerable regions(5,6). The development of new safer
morbidity and may result in severe and more efficacious drugs against
disfigurement. The manifestation can be leishmaniasis is needed. Recent
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investigations focused on plants have shown
an alternative way to get potentially rich
source of drugs against leishmaniasis(5).

Lawsonia inermis L. is a biennial
dicotyledonous herbaceous shrub commonly
known as Henna or Mhendi belonging to
family Lytheraceae(6). It is abundantly
available in tropical and subtropical areas, a
native of North Africa and South- West
Asia(7). Henna leaves, flowers, seeds, stem
bark and roots are used in traditional
medicine to treat a variety of ailements as
rheumatoid artheritis, headache, ulcers,
diarrhea, leprosy, fever, leucorrhea, diabetes,
cardiac diseases, hepato protective and
coloring agents(5).

Peganum harmala belongs to the family
Zygophylaceae is a medicinal herb with a
long history of folkloristic use in Irag.
Peganum harmala extract have been reported
to have antimicrobial(7), antifungal(8),
antiprotozoal(9) and anticancer(10). The
pharmacologically active compounds of P.
harmala are beta- carbolins ( harmine,
harmaline, harmalol and harman) and the
quinazoline  deravitives  (vasicine and
vasicinone)(11). Harmaline has been found
to be a major active alkaloids(12).

The objectives of this in vitro study is to
assess the synergistic effect of Peganum
harmala and Lawsonia inermis on
Leishmania tropica  promastigotes in
comparison to conventional antileishmanial
treatments.

Materials and Methods

The seeds of Peganum harmala and leaves
powder of Lawsonia inermis were purchased
from local market. The henna aqueous
extract was prepared by macerating 20 grams
of powder in 200 milliliters of distilled water
at room temperature for 24 hours. The extract
was filtered through two layers of guaze
then through Whatman filter paper ( No. 1).
The concentration of the crude extract
obtained was 10% wi/v. Three serial
dilutions of the extract were prepared (5%,
2.5% and 1.25%). The P.harmala seeds were
grinded by an electrical grinder. Fifty grams
of the plant macerated in 250 milliliters of
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distilled water for 24 hours at room
temprature. The crude extract was filtered
firstly by a piece of guaze and secondly by
filter paper Whatman ( No. 1). The final
concentration of the extract was 20% w/v
from which three serial dilutions were
prepared (10%,5% and 2.5%).
Antilieshmanial drug, a pentavalent
antimonial (sodium stibogluconate injection
100/ml)was used as a positive control,
supplied by GSK(GlaxoSmithKline), UK.

Leishmania tropica promastigotes were

supplied by Biotechnology Research Center,
Al-Nahrain  University. The strain was
isolated from cutaneous leishmaniasis (CL)
cases in the southern parts of Iraq, where CL
is endemic. The promastigotes will be used
to evaluate the effect of the antileishmanial
activity of the plant extracts.
L.tropica promastigotes in late log phase
were incubated in RPMI(Roswell Park
Institute Park Memorial) medium enriched
by 12% fetal calf serum, at an average of
10° parasites/ml.

Preparation of concentrations of plant
extracts and drug: Plant extract solutions for
biological testing of L.inermis prepared in
concentrations of 500 pg/ml, 250 pg/ml and
125 pg/ml and P.harmala concentrations
were 1000 pg/ml, 500 pg/ml and 250 pg/mil.

The sodium stibogluconate (100 mg/ml) as
a positive control, prepared by diluting 1 ml
of drug upto 10 ml of distilled water to
obtain a concentration of 10 mg/ml (1000
pg/ml).  Six  microliters were inoculated
separately in the wells with 1 ml of RPMI
media and 1 ml of inoculum. The tests were
repeated three times to assess reproducibility.

For the synergistic effect assessment of the
extracts on the antileishmanial activity , a
combination of different concentrations of L.
inermis and P. harmala  extracts were
prepared.

For the antileishmanial activity assays, 100
ul/well of culture which contained 10°
cells/ml, promastigotes were seeded in 96-
well flat-bottom plates. Then 10 pl/well from
various concentrations of both aqueous
extracts and sodium stibogluconate were
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added to triplicate wells, as well as , a
combination of various concentrations of

plant extracts, the plates were incubated for
24 hours at 25 + 1°C. The first well of 96
wells is a blank well which only contained
100 pl of culture medium without any plant
extract, drug or parasite. Negative control
well contained only medium and parasite. At
the end of incubation, 10 pl of MTT (3-(4,5-
dimethyl thiazol-2-yl)-2,5-
diphenyltetrazolium bromide), to assess cell
metabolic activity, was added to each well
and plates were incubated for 4 hours at 25 *
1° C. Dimethyl sulfoxide (DMSO), as a
solubilizing solution added and incubated
for 30 minutes. Relative optical density (OD)
measured at a wavelength of 490 nm using a
multi  well scanning spectrophotometer
(ELISA reader). The absorbance of the

formazan produced by the action of
mitrochondrial dehydrogenases of
metabolically active cells is shown to

correlate with the number of viable cells
(14,15,16,17, 18). All experiments were
repeated three times.
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Results

Phytochemical investigations of active
constituents: The active constituents of both
Lawsonia inermis and Peganum harmala
extracts were identified using tests for
alkaloids,  flavonoids,  saponins  and
polyphenols.

Data analysis: The percentage of non-
viable organisms which failed to metabolize
MTT and therefore did not produce the
formazan product determined by applying the
following formula (19): The inhibitory
percentage of each compound's
concentration=100-(Test OD- Blank OD/
Control OD- Blank OD)x 100.

Statistical Analysis: Statistical analysis was
performed using  Statistical  Analysis
System(SAS) 2012 program to show the
effect of different concentrations of extracts
on promastigotes activity and Least
Statistical Difference (LSD) test was used for
statistical significance at P< 0.01(20).

Concentrations of P. harmala Inhibition rate-IR% (Mean £
Extract(20%) SD)
25% 6.50 £ 0.27 C
5.0 % 33.00+2.74a
10.0 % 0.00+0.00c
Positive Control (+ve) 1940+ 166D
Negative Control (-ve) 0.00+0.00c
LSD value 7.285 **
P-value 0.0073

Both L. inermis of 1.25% and P. harmala of 2.5% and 5% extracts inhibited the growth of
L. tropica promastigotes in vitro after 24 hours of incubation. The inhibitory effect of various
concentrations of both plants extracts and sodium stibogluconate (+ve) control against the
promastigotes of L. tropica are shown in details in (Tables 1 and 2) and (figures 1 and 2).
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Table 1 and Table 2. The effect of various concentrations of L. inermis and P. harmala
extracts on inhibitory rate

Concentrations of Inhibition rate-1IR% (Mean
L. inermis Extract (10%0) * SD)
1.25% 9.70+0.82b
2.50 % 0.00 £ 0.00 ¢
5.00 % 0.00 £ 0.00 ¢
Positive Control (+ve) 19.40+1.66 a
Negative Control (-ve) 0.00+0.00¢c
LSD value 4.619 **
P-value 0.0133
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Figure 1. Inhibitory effect of various concentrations of L. inermis extract against Leishmania
tropica promastigotes
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Figure 2. Inhibitory effect of various concentrations of P. harmala against Leishmania tropica
promastigotes The
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synergistic effect of the combination of different concentrations of extracts of L. inermis and
P. harmala against L. tropica promastigotes compared to (+ve) control are shown in (Table 3)

and (figure 3).
Table 3. The effect of combinations of various concentrations of L. inermis and P. harmala
extracts
Concentrations (%) of L.inermis and Inhibition rate-IR% (Mean + SD)
P. harmala
1.25 %+ 2.5% 23.00+1.07b
2.50 %+ 5.0% 99.20+4.39a
5.0 %+ 10% 0.00+0.00c
Positive Control (+ve) 1940+£1.66b
Negative Control (-ve) 0.00 +0.00 ¢
LSD value 7.813 **
P-value 0.0068
P<0.01**
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Figure 3. The effect of various combinations of concentrations of L.inermis and P. harmala
aqueous extract against Leishmania tropica promastigotes.

promastigotes at lower concentrations of both
extracts, while higher concentration did not
have any effect. L. inermis and P. harmala
extracts in combination exerted a strong
inhibitory effect at moderate concentrations.
Major active constituents identified in both
plant extracts are shown in Table 4.

The inhibition rate of promastigotes of L.
tropica by different concentrations of L.
inermis and P. harmala individually and
their combinations compared to sodium
stibogluconate were significant with a P-
value< 0.01, using least significant
difference(LSD) test. The results of the study

also showed an in vitro inhibition of
Table 4: Phytochemical Investigation of L. inermis and P. harmala
Active Constituents Test L. inermis 10% P. harmala
Extract 20% Extract
Alkaloids Dragendroff _ +
Saponine Foam Formation traces +
Flavanoids NaOH reagent + +
Polyphenols FeClI3 3% reagent + +
Discussion
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As far as my knowledge, no studies
have been conducted on the synergistic effect
of L. inermis and P. harmala aqueous
extracts on in vitro L. tropica promastigotes
inhibition. The study showed strong
synergism in inhibiting promastigotes of L.
tropica when extracts are combined together
at certain concentrations than extracts tested
individually .

Since the only antileishmanial treatment

available in Iraq is sodium stibogluconate
(Pentostam®) that have serious side effects
and resistance, development of new drugs
are needed. Natural products have potential
in the search for new and selective agents for
the treatment of important tropical diseases
caused by protozoans(21).
Routine  evaluation of antileishmanial
chemotherapeutic agents are often based on
promastigotes susceptibility assays(22). The
MTT assay was used to assess the inhibitory
effect of L. inermis and P. harmala aqueous
extracts on the in vitro growth of L. tropica
promastigotes. The current in vitro study
showed significant (P<0.01) inhibition of
promastigotes of L.tropica by L. inermis
aqueous seed extract compared to positive
control. A study conducted by( Serakta et al.,
2013) showed a significant reduction in
promastigotes of Leishmania major by
L.inermis hydroalcoholic extract.

Almost a hundred of phytoconstituents,
representing a variety of classes, have been
identified from all parts of L. inermis.
Phenolic compounds, including coumarins,
flavonoids and  naphthaquinones are
particularly prevalent in henna extract(24).

Lawsone a naphthaquinolone derivative is
the dyeing principle in henna is particularly
concentrated in leaves(25). Many biological
properties displayed by the plant have been
attributed to lawsone. Henna have a wide
range of biological activities including
antifungal, antibacterial, viracidal,
antiparasitic, antinflammatory, analgesic and
anticancer properties(26).

This study also showed significant
results(P<0.01) in in vitro inhibition of
promastigotes of L. tropica by P. harmala
aqueous seed extract. General chemical
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identification for alkaloids of the aqueous
extract showed positive results. The alkaloid

content of the plant includes beta-
carbolines(harmaline, haramine, harmalol,
harmane) and quinazoline derivatives

(vasicine and vasicinone)(11). Among the
several alkaloids derived from P.harmala
extract, harmaline has been found to be the
major alkaloid(12). A study conducted by(
Moghaddan et al., 2011) found that
harmaline was present in the highest
concentration in the extract followed by
harmine. Several studies have shown that
different protozoan infections have been
susceptible to P. harmala extract in varying
degrees. Alkaloid compounds illustrate well
the diversity of antiprotozoal compounds
found in P. harmala plant(21). Evens and
Croft( 1987) showed that harmaline exerted
in vitro and in vivo antileishmanial activity.
One study showed the quinazoline
derivatives of P. harmala, vasicine(peganine)
exhibited in vitro activity against both
extracellular promastigotes as well as
intracellular amastigotes within  murine
macrophages in L. donovani(29). These
findings may explain the strong inhibition of
in vitro promastigotes of L. tropica by P.
harmala extract compared to L. inermis
extract and positive control in the present
study.

The present study showed a high
inhibitory rate of promastigotes of L. tropica
when the aqueous extracts of both plants with
moderate concentrations were combined and
it may be a demonstration of synergism..
Synergistic effect describes the effect of
drugs working together where one drug
increases  the  other's  effectiveness.
Phytochemical investigation of the current
study showed positive results for flavonoids
in both plant extracts. Previous study
reported significant antiprotozoal activity of
flavonoids has been reported against
Trypanosoma and Leishmania species(30). In
another  study synergism has been
demonstrated between various combinations
of flavones and flavanols and suggested that
a combination of both extracts are more
active than its individual component
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compounds(31) and this may explain the
results in the present study.

In this study, the moderate and lower
concentrations of extracts showed significant
inhibition of promastigotes, while higher
concentrations did not exhibit any inhibitory
effect. This study is inconsistent with a study
conducted by (Mirzaie et al., 2007) that
showed an increase in the concentration of P.
harmala extract increased the inhibitory
effect on the growth of Leishmania major
promastigotes.

Many studies have been conducted on
antileishmanial activity of L. inermis and P.
harmala extracts individually. In the current
study, a combination of aqueous extracts of
both plants augmented the antileishmanial
effect against promastigotes of L. tropica due
to synergism. Further studies needed to
investigate the mechanism of synergistic
effect of the extracts on promastigotes of L.
tropica.
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