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Abstract: Tn this study antiplasmodial activity of Pegamum harmala was assessed against isolates of
Chloroquine -sensitive and Chloroquine-resistant plasmodium falciparum, collected from southeast of Iran,
in comparison with Chloroquine. Pegantm harmala extract in four serial dilutions including 12.5, 25, 50 and
100 pg mL™" and chloroquine with & picomol/well in the test well were evaluated using in vifro method on
23 blood samples from patients infected with Plasmodium falciparum. All of four serial dilutions of Pegamum
harmala  extract could inhibit parasite growth (p<t0.05). In comparison with Chloroquine at doses of
12.5and 25 g mL™, it was less effective than Chloroquine, while 50 and 100 ug mI ™" had almost similar
results to Chloroquine. P. harmala in doses of 50 and 100 ug mL™" could decrease Significantly schizont
formation of those two strains of P. falciparum parasites which were resistant to chloroquine.
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INTRODUCTION

Despite extensive efforts for removing malara
from many countries it is estimated that there are still
300-500 million people affected with malana parasites
annually in the world (WHO, 2001 a, b). The resistance
of Plasmodum species to some valuable
chemotherapeutic agents such as Chloroquine means
that malaria must be considered as the most
unportant parasitic disease in tropical and sub-tropical
areas. Hence, the necessity of new antimalarial drugs with
novel actions are excalating and in this context
mvestigating about some indigenous plants for the
treatment of malaria has engaged a special place in the
field of malaria (ONeill et al., 1985; Simonsen et al.,
2001). Pegamum harmala an indigenous plant in Iran, is
used as a fumigating plant mn some parts of the country.
Extract of the plant has been considered as antibacterial

and antiparasitic agent by some investigators
(Mahdavi and Masocod, 2002, Zafar et al., 1990,
Motevalli ef al., 2003).

MATERIALS AND METHODS

This study was conducted m the Iranshahr and
Sarbaz districts (Sistan and Balouchestan province)
located in south-east of Iran, from November 2003 to
October 2004,

Plant material: Peganum harmala was collected from
different parts of Gorgan district located in the Northeast
of Iran. Seeds of the collected plant were used for
extraction.

Preparation of plant-extract: Dried powdered seeds of
P. harmala (300 g)was macerated and mixed with 96%
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ethanol (1200 mL) for 2 h and then the mixture was kept
overnight in ambient room temperature.

The process was repeated five times and at each time
somewhat extract was collected.

The total ethanolic extracts concentrated to dryness
under reduced pressure and the amount of extracted
material was registered. The crude extract was dark brown
in colour.

Preparation of dilutions: The crude extract of P. harmala
was dissolved in 5% aqueous solution of
dimethylsulfoxide (DMSO)(sigma) as to yield final
concentrations of 12.5, 25, 50 and 100 pg mL ™" at the test
wells.

Chloroquine-phosphate, as a positive control, was
dissolved in distilled water so that the final concentration
reached 8 Pico mol/well at the test wells. All of dilutions
and Chloroquine-phosphate and DMSO were sterilized by
pumping through a 0.22 um filter (Millipore).

Preparation of culture medium: The culture medium was
prepared in a one liter volume by dissolving 10.4 g of
RPMI 1640 powdered medium (GibcoBRL), 2.2 g sodium
bicarbonate (Merck), 50 mg hypozanthine (sigma), 20 g
Glucose(Merck) and 5.94 g HEPES buffer (GibcoBRL) in
distilled water. The solution was sterilized by pumping
(Sartorius) through a 0.22 pm filter. The filtered medium
was completed by adding 10% AB type human serum and
10 ug mL ™" gentamicine (as a precaution against bacterial
contamination). The completed medium was stored at 4°C.

In vitro test for antimalarial activity: Twenty three
samples of P. falciparum were isolated from malaria
patients, with criteria as mono-infection, fleshy rings and
1000-80000 asexual parasite per microlitre of blood. The
assay procedure was based on the method of WHO
(WHO, CTD/MAL/97.20) with some modifications. Briefly,
10 pL ahquots of diluted extract at four different
concentrations (as mentioned in part 2.3) were dispensed
into 96-well microtiter plates. Ninety microliter of a 10%
haematocrite of parasited erythrocytes (isolated samples)
suspended in the medium was added to each well. Into
wells that had been allocated to Chloroquine, 10 pl. of
the drug plus 90 ul. of the parasitized erythrocytes were
added. Two series of control were performed, one with
parasitized blood without addition of plant extract and
another with infected erythrocytes plus DMSO 5% to
detect, if any, adverse effects of the solvent on growth of
the parasites. The culture and mcubation processes were
carried on according to Trager and Jensen (1976) method.
After incubation period, the red blood cells sedimented on

the bottom of the wells were transferred onto clean
microscope slides to form a series of thick smears. The
thick smears were stained with 5% Giemsa solution for
30 min and then examined under immersion il lens. The
number of formed schizonts with three or more nuclei were
counted out of a total of 200 asexual parasites. The mean
of each set of the wells was calculated and then analyzed
with McNemar test. Inhibition% for each concentration
was calculated (Deharo et al., 2001 ) as:

No. of Schizont in control wells-
No. of Schizont in treated wells

Inhibition% = %100

No. of Schizont in Control wells
RESULTS

Range of primary parasitaemia in considered samples
was 2640-60000 parasite per microlitre of blood. The
results showed that there was not sigmificant relevance to
primary parasitaemia and effectiveness of different
concentrations of extract of the plant on the parasites
(p<0.05). Such result appeared for Chloroquine as well.
Mean of Schizont formation was 134+30.3 and 136+31.2 at
the control 1 (Containing infected blood and culture
medium )and control 2 (containing infected blood, culture
medium and DMSO 5%), respectively. There was not
significant difference between control 1 and control 2 in
schizont formation (p<<0.05). Mean of Schizont formation
for concentrations of 12.5, 25, 50 and 100 pg mL ™" of the
plant was found as 124+5.7, 3.5+4.1, 2+3.8 and 0.3+1 .4,
respectively (Table 1). Meanwhile, Chloroquine exerted its
efficacy on the parasites which resulted m a mean of
0.5+1.4 for schizont formation (Table 1). Intubition percent
of the parasites for Chloroquine and the plant
concentrations are tabulated in table one. Three of twenty
three samples were found as Chloroquine resistant cases
using iz vitro test that all of them showed a significant
decrease in schizent formation in 100 pg mL™
concentration of P. harmala (Table 2).

Table 1:  Schizont formation of P. fakiparurm in the control wells and wells
those treated with extract of P. harmala

Mean of Schizont
Wells formation+8D Inhibition (%0)
Control 134+30.3 0
12.5 (pg mL~1y* 1245.7 o1
25 (ugmL™) 3.5+4.1 97.4
50 (g mL) 243.8 98.5
100 (ug mL1) 0.3+1.4 99.8
Chloroquine 0.5+1.4 99.6

* Different Concentrations of extract of P. harmala
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Table 2: Comparative schizont formation of Chloroquine- sensitive and

Chloroquine - resistant P. fakiparum straing in response to
Chloroquine and four concentrations of P. Aarmala
Chloroquine
(CQ) and Schizont formation+8D
P. harmala
(P.h) Phi12.5 P.h 25 P.h 50 P.h 100
Strains (Qeml™y (peml™ (ueml™h) (ueml™H CQ
CQ-sensitive 11.5+£5.9 2.78+3.9 1.47+£3.5 0 0
CQ-resistant  15.5£1 8.4£0.5 5.5+4.7 2.3+4 4.1£1
DISCUSSION

The extract of Pegamum harmala showed an
mhibitory effect on 23 isolates of P. falciparum with
91, 97.4, 98.5 and 99.8% mhibition for concentrations of
12.5, 25, 50 and 100 pg mL ™, respectively. McNemar test
showed a significant difference between all four
concentrations of P. harmala and control in schziont
formation (p<0.05). The results showed that there was
not sigmficant difference in mhibitory effect between
50 and 100 pg ml.~' concentrations of P. harmala and
Chloroquine on 20 Chloroquine- sensitive isolates of
P. falciparum (Table 1) but 100 pg mL ™' concentration of
the plant was about two-fold more effective than
Chloroquine on  the three Chloroquine-resistant
P. flaciparum isolates (Table 2).
P. harmala on Plasmodium berghei using in vivo test in

Effectiveness of

sorian mice was considered by Motevalli ef al. (2003).

The investigator also showed that extract of the plant
had not any toxic effect on the mice at the concentration
of 100 pg mL™" or less than that (Motevalli ef al., 2003). Tn
another investigation Satluyamoorthy et «l. (1999)
demonstrated that extract of P. harmala seeds could fully
mhibit the growth of a cultured strain of P. falciparum in
concentration of 500 pg mL ™",

These initial in vitro results clearly indicate that
extract of P. harmala can prevent growth of P. falciparum
either Chloroquine sensitive or Chloroquine-resistant
strains. Present findings also indicated that DMSO
5% can be used as a safe plant solvent for P. falciparum.
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