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ABSTRACT

Anogeissus leiocarpus Guill. & Perr. (Combretaceae) is an African indigenous tree. It has been of interest to researchers because it is
used in Ivory Coast as antimalaria remedy. The in vitro antiplasmodial and antileishmanial activities of the leaf and it major
constituents are investigated her for the first time. Chemical composition of ethyl acetate crude extract was analyzed by NMR (1D
and 2D), LC-ESI-MS and HPLC reverse phase methods. Results demonstrated that ethyl acetate crude extract from A. leiocarpus
presented in vitro antiplasmodial and antileismanial activities (ICsp: 10 and 25 pg/ml respectively). Eight flavonoids were isolated,
among which Procyanidin B2 (8) and Quercetin (3), that showed antiplasmodial activity with ICs, value of 5.3 and 6.6 pM
respectively. With the antileishmanial activity, the best IC5, value was obtained with Rutin (5) (ICso=1.6 uM). Cytotoxicity was also
made. These findings demonstrate that the leaves of A. eliocarpus are a reach source of flavonoids with potential antileismanial and
antiplasmodial properties. Investigations of this species are in progress for other medicinal properties.
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INTRODUCTION

Leishmaniasis, a disease caused by a number of species
of protozoan parasites belonging to the genus
Leishmania, is regarded as a major public health problem
that affects around 12 million people in 80 countries and
causes morbidity and mortality mainly in Africa, Asia, and
Latin America*®. Historically, the chemotherapy of
leishmaniasis has been based on the use of pentavalent
antimonial drugs. Other medications, such as
pentamidine and amphotericin B, have been used as
alternative drugs. However, these medicines are not
orally active, requiring long-term  parenteral
administration, not to mention that they lead to serious
side effects™®. Malaria is another important tropical
disease which has the potential to affect nearly 40% of
the world's population and is responsible for 1-2 million
deaths each year1’3. Human malaria is endemic to 90
countries and is caused by protozoan parasites of the
genus Plasmodium, mainly Plasmodium falciparum. The
development of resistance to mainstay drugs like
chloroquine, and controlled use of new artemisinin
analogs have created an urgent need to discover new
antimalarial agents. Recently, the clinical use of
artemisinin, a sesquiterpene lactone isolated by
Artemisia annua, for the treatment of malaria has
prompted interest in the discovery of new
pharmaceuticals of plant origin with antiplasmodial
activity*. Nature remains an ever evolving source for
compounds of medicinal importance among which

flavonoids. The exact mechanism of antimalarial action of
flavonoids is unclear but some flavonoids are shown to
inhibit the influx of L-glutamine and myoinositol into
infected  erythrocytes’.  Exiguaflavanone A  and
exiguaflavanone B from Artemisia indica exhibited in
vitro antiplasmodial activities (ICso = 4.6 and 7.0 pg/mL)
respectively’. Many biflavones have been reported to
possess moderate to good antimalarial activity like,
sikokianin B and C [ICs = 0.54 and 0.56 Ig/ml]
respectively isolated from Wikstroemia indica’, [ICso =
80.0 ng/mL] isolated from Ochna integerrima®, and [IC50
= 6.7 pM] from Garcinia livingstonei®. Anogeissus
leiocarpus Guill. & Perr. (synonym: Anogeissus schimperi
Hochst. ex Hutch & Dalziel) (Combretaceae)) is a woody
species commonly found in forest savannahs of West
Africa'®™. Its Leaves are used in Nigeria and in Guinea as
antimalarial’>*. Combretaceae family is a wide range of
tannins, flavonoids, terpenoids and stilbenoids**™. In this
sense, as part of our ongoing biological studies on A.
leiocarpus is the isolation of polyphenols and the
evaluation of their antiprotozoal and antileishmanial
activities; which has not been done before.

MATERIALS AND METHODS

General

The principal method used for compound isolation was
column chromatography. Silica gel 60 (230-400 mesh,
Merck) and Sephadex LH-20 were used as stationary
phase. Purifications were realized on column
chromatography in combination with recrystallising
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method. Analytical TLC (Thin Layer chromatography) was
performed on percolated silica gel 60 F,s4 plates (Merck)
and detection was achieved by spraying with sulfuric
vanillin, followed by heating 5min at 105°C. Nuclear
magnetic resonance (NMR): 1D (*H, **C, and DEPT-135)
and 2D (*H COSY) spectra were recorded on a Bruker
AVANCE DMX-400. Molecular weight were determined
using Liquid chromatography combined with electro
spray by ionization and mass spectroscopy (LC—ESI-MS)
at Finnigan-MAT P4000 HPLC-DAD system interface to a
Finningan LCQTM Duo ion Trap mass spectrometer
(Thermo Electron GmbH, Germany) equipped with an
electrospray interface coupled to an integrated syringe
pump system. Biological activities were evaluated in vitro
against Plasmodium falciparum K1 and Leishmania
donovani.

Plant material

The leaves of Anogeissus leiocarpus were collected
between June and August 2001 in the Savannah region in
Bouandougou near Seguela (Northern Ivory Coast).
Botanical determination was performed by Pr. L. Aké Assi
(Centre National de Floristique, Université de Cocody,
Abidjan). Voucher specimen (n°185C) is deposited at the
Herbarium of the Centre National de Floristique (CNF).

Extraction and isolation

Air dried plant material of A. leiocarpus (688.5 g) was
ground (0.2mm sieve) and defatted with cyclohexane
(3.2L) overnight at room temperature. The plant material
residues was future extracted tree time for 12h with
methylene chloride (3x3.2L) at 40°C, then tree time for
12h at room temperature with ethyl acetate (EtOAc)
(3x2.5L). Each extract was taken to dryness under
vacuum and the residue was stored at room
temperature. The Methylene chloride and ethyl acetate
extracts yielded 7.4g and 3.2g respectively. A part of the
ethyl acetate crude extract (3.0g) was fractionated a first
time on silica gel column chromatography (diameter
(d)=2.5Cm, height (h)=15Cm), using the mixture
EtOAc/MeOH (10:0 to 8.5:1.5 v/v) following a gradient of
polarity. Three fractions were collected on the base of
their TLC profile. Each fraction was later purified using
Sephadex LH-20 exclusion chromatography, according to
the method described by Houghton and Raman’®.
Fraction | (150mg) was purified using Sephadex LH-20
column chromatography (d=1.2Cm, h=10Cm). The
elution solvent was the mixture MeOH/H,O (8:2 v/v).
Compound 1 (25mg) was obtained and recrystallized in
EtOAc. Fraction Il (1500mg) was fractionated by the same
method using a column of 1.2Cm as diameter and 15Cm
as height. The system MeOH/H,0 (7:3 v/v) was used as
mobile phase. Compounds 2 (15mg), 3 (25mg), 4 (17mg),
5 (50mg) and 6 (35mg) were isolated. Fraction Il was
fractionated using the same method and compounds 8
(40mg) was obtained. Itch isolated compounds were
analyzed by HPLC method, reverse phase before NMR
analyses. The elution solvent was the mixture: A (H,O
with 0.1%TFA) and C (Acetonitrile). The column size was

C18 RP. The Retention times (Ry) of every compounds are
given below. 1 (Rr 45.12min), 2 (Ry 37.2min), 3 (Rs
38.3min), 4 (Ry 26.7min), 5 (Rr 25.3min), 6 (Rr 27.2min), 7
(Rr 39.1min), 8 (Ry 17.3min).

Catechin (1): Yellow amorphous powder (MeOH), LC-ESI-
MS m/z: 290.0791 (calcul. for CisH1.Og 290.0788). *H
NMR (400MHz, CD;0D): & 5.05ppm (H-2, d, J=6.5 Hz),
4.49ppm, (H-3, ddd, 5.6; 7.7 and 2.1Hz), 2.83ppm (H-4q,
dd, J= 5.6 and 16.0 Hz,), 2.58ppm (H-48, dd, J=8.0 and
16Hz), 5.71ppm (H-6, d, J=2.0Hz), 5.75ppm (H-8, d, J=2.0
Hz), 6.58ppm (H-1’, d, J=8.4 Hz) and 6.49ppm (H-2’ and
H-5', d, J=8.4Hz). *C NMR (100MHz, CD;0D): & 82.1ppm
(C-2), 67.8ppm (C-3), 26.6ppm (C-4), 157.3ppm (C-5),
95.3ppm (C-6), 157.8ppm (C-7), 94.8ppm (C-8),
157.4ppm (C-9), 10.3.1ppm (C-10), 122.2ppm (C-1),
117.4ppm (C-2’), 144.6 ppm(C-3’), 147.4ppm (C-4’),
115.2ppm (C-5") and 132.6ppm (C-6’).
4H-1-Benzopyran-4-one, 7-[(6-deoxy-a-L-
mannopyranosyl)oxy]-5-hydroxy-2-(4-hydroxy-3-
methoxyphenyl) (2): Yellow amorphous powder (MeOH);
LC-ESI-MS: m/z: 446.1191 (calcul. for CyH,,04
446.1136). '"H NMR (400MHz, CD;0OD): & 6.70ppm (H-3,
s), 6.32ppm (H-6, s), 6.73ppm (H-8, s), 7.21ppm (H-1’, d,
J=8.4Hz), 6.84ppm (H-2’, d, J= 8.4Hz), 6.78ppm (H-5’, s),
3.83ppm (O-CHs;, s); 'C NMR (100MHz, CD;OD): &
163.7ppm (C-2), 104.5ppm (C-3), 182.2ppm (C-4),
161.1ppm (C-5), 98.1ppm (C-6), 166.2ppm (C-7),
92.0ppm (C-8), 159.0ppm (C-9), 103.3ppm (C-10),
121.1ppm (C-17), 112.2ppm (C-2’), 150.0ppm (C-3’),
147.2ppm (C-4’), 114.9ppm (C-5’), 122.9ppm (C-6’). The
rhamnosy! group 'H and *3C NMR chemical shifts were at
5.87ppm (H-1", m), 3.90ppm (H-2”", m), 3.49ppm (H-3",
m), 3.40ppm (H-4", m), 3.85ppm (H-5", m), 1.15ppm (H-
6”, d, J=6.2Hz) and 105.6ppm (C-1"), 73.3ppm (C-2"),
70.7ppm (C-3”), 73.5ppm (C-4”), 74.2ppm (C-57),
17.0ppm (C-6").

Quercetin (3): Yellow amorphous powder (MeOH); LC-
ESI-MS m/z: 302.0381 (calcul. for C;5H300; 302.0374). 'H
NMR (400MHz, CD30D): 8 5.92ppm (H-6, s), 6.22ppm (H-
8, s), 6.71ppm (H-1', s), 6.94ppm (H-4’, d, J= 8.2Hz),
7.17ppm (H-5', d, J=8.2Hz); 'C NMR (100MHz, CD;0D): &
146.7ppm (C-2), 135.5ppm (C-3), 178.2ppm (C-4),
161.1ppm (C-5), 98.1ppm (C-6), 166.2ppm (C-7),
94.0ppm (C-8), 159.5ppm (C-9), 105.3ppm (C-10),
115.1ppm (C-1’), 145.2ppm (C-2’), 146.5ppm (C-3’),
115.2ppm (C-4%), 121.1ppm (C-5°), 122.4ppm (C-6").

Isoquercetin (4): Yellow amorphous powder (MeOH); LC-
ESI-MS m/z: 286.0477, (calcul. for Cy5H;00g 286.0432). H
NMR (400MHz, CD;0D): 6 5.92ppm (H-6, s), 6.22ppm (H-
8, s), 6.71ppm (H-1', s), 6.94ppm (H-4’, d, J= 8.2Hz),
7.17ppm (H-5', d, J=8.2Hz); 'C NMR (100MHz, CD;0D): &
156.7ppm (C-2), 135.5ppm (C-3), 178.2ppm (C-4),
161.1ppm (C-5), 98.1ppm (C-6), 166.2ppm (C-7),
94.0ppm (C-8), 159.5ppm (C-9), 105.3ppm (C-10),
115.1ppm (C-1’), 145.2ppm (C-2’), 146.5ppm (C-3’),
115.2ppm (C-4’), 121.1ppm (C-5"), 122.4ppm (C-6’). The
glucopyranosyl group’s 'H and °C NMR chemical shifts
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were at 5.67ppm (H-1", d, J= 6.2Hz), 3.79ppm (H-2", m),
3.49ppm (H-3”, m), 3.40ppm (H-4", m), 3.76ppm (H-5",
m), 3.79ppm (H-6"a, m), 3.54ppm (H-6"B, m) and
109.6ppm (C-17), 75.9ppm (C-27), 76.7ppm (C-37),
71.5ppm (C-4"), 81.0ppm (C-5""), 62.3ppm (C-6).

Rutin (5): Yellow amorphous powder (MeOH); LC-ESI-MS
m/z: 610.1503 (calcul. for C,7Hz0046, 610.1412). 'H NMR
(400MHz, CD30D): 6 5.92ppm (H-6, s), 6.22ppm (H-8, s),
6.71ppm (H-1", s), 6.94ppm (H-4’, d, J= 8.2Hz), 7.17ppm
(H-5, d, J=8.2Hz); 'C NMR (100MHz, CD;OD): & and
156.7ppm (C-2), 135.5ppm (C-3), 178.2ppm (C-4),
161.1ppm (C-5), 98.1ppm (C-6), 166.2ppm (C-7),
94.0ppm (C-8), 159.5ppm (C-9), 105.3ppm (C-10),
115.1ppm (C-1’), 145.2ppm (C-2’), 146.5ppm (C-3’),
115.2ppm (C-4’), 121.1ppm (C-5’), 122.4ppm (C-6’). The
glucosyl group’s *H and **C NMR chemical shifts were at
567ppm (H-1”, d, J=6.1 Hz), 3.79ppm (H-2”, m),
3.49ppm (H-3"a, m), 3.40ppm (H-4"", m), 3.96ppm (H-5",
m), 3.69ppm (H-6"B, m), 3.38ppm (H-6"B, m), and
109.6ppm (C-1"), 75.9ppm (C-2”), 76.7ppm (C-3”),
71.5ppm (C-4"), 81.0ppm (C-5"), 68.3ppm (C-6"). The
rhamnosyl group shows shifts at 5.03ppm (H-1"", m),
3.74ppm ‘H-2"", m), 3.50ppm (H-3"", m), 3.40ppm (H-4"",
m), 3.75ppm (H-5’, m), 1.18ppm (H-6"" B, m), 3.54ppm
(H-6™ B, m) and 112.3ppm (C™-1), 73.2ppm (C-2),
772.5ppm (C-3""), 73.2ppm (C-4""), 74.1ppm (C-5") and
17.1ppm(C-6").

Vitexin (6): Yellow amorphous powder (MeOH); LC-ESI-
MS m/z: 432.1003 (calcul. for Cy;H»019 432.0980). H
NMR (400MHz, CD30D): 8 6.71ppm (H-3, s), 5.88ppm (H-
6, s), 7.55ppm (H-1', d, J=8.3Hz), 6.65ppm (H-2’, d,
J=8.3Hz), 6.64ppm (H-4’, d, J= 8.2Hz), 7.55ppm (H-5’, d,
J=8.2Hz); 'C NMR (100MHz, CD;0OD): & 163.7ppm (C-2),
104.5ppm (C-3), 182.2ppm (C-4), 161.1ppm (C-5),
98.1ppm (C-6), 163.2ppm (C-7), 107.0ppm (C-8),
159.5ppm (C-9), 105.3ppm (C-10), 130.1ppm (C-17),
115.2ppm (C-2’), 156.5ppm (C-3’), 115.2ppm (C-4’),
130.1ppm (C-5°), 122.4ppm (C-6"). The D-glucopyranosyl
group’s H and **C NMR chemical shifts were at 4.98ppm
(H-17, d), 3.79ppm (H-2”, m), 3.49ppm (H-3", m),
3.40ppm (H-4", m), 3.76ppm (H-5"", m), 3.79ppm (H-6"a,
m), 3.54ppm (H-6"B, m) and 73.6 ppm (C-1"), 70.9ppm
(C-2"), 76.7ppm (C-3"), 71.5ppm (C-4"), 81.0ppm (C-5"),
62.3ppm (C-6’).

Kaempferol (7): Yellow amorphous powder (MeOH); LC-
ESI-MS m/z: 286.0441 (calcul. for C;5H1006, 286.0432). H
NMR (400MHz, CD;0D): 6 5.92ppm (H-6, s), 6.22ppm (H-
8, s), 7.58ppm (H-1’, d, J=8.4Hz), 6.66ppm (H-2’, d,
J=8.4Hz), 6.665ppm (H-4’, d, J= 8.2Hz), 7.58ppm (H-5, d,
J=8.2Hz); *C NMR (400MHz, CD;0OD): & 146.7ppm (C-2),
135.5ppm (C-3), 178.2ppm (C-4), 161.1ppm (C-5),
98.1ppm (C-6), 166.2ppm (C-7), 94.0ppm (C-8),
159.5ppm (C-9), 105.3ppm (C-10), 129.1ppm (C-1),
115.2ppm (C-2’), 156.5ppm (C-3’), 115.2ppm (C-4’),
129.1ppm (C-5%), 122.4ppm (C-6’).

Procyanidin B2 (8): Yellow amorphous (MeOH), LC-ESI-
MS m/z: 578.1341 (calcul. for CsHp601, 578.1332). A
dimmer of compound 1; two rings system (A and B); On
the ring A, *H NMR (400MHz, CD50D): & 5.05ppm (H-1,
d), 4.88ppm (H-3, m), 4.12ppm (H-4, m), 5.83ppm (H-6,
s), 5.86ppm (H-8, s), 6.93ppm (H-1, s), 6.72pp (H-4", d,
J=8.2Hz), 6.75ppm (H-5', d, J=8.2Hz); 'C NMR (100MHz,
CD30D): & 83.1ppm (C-2), 72.6ppm (C-3), 36.1ppm (C-4),
157.2ppm (C-5), 95.7ppm (C-6), 158.0ppm (C-7),
96.1ppm (C-8), 157.4ppm (C-9), 100.6ppm (C-10),
115.9ppm (C-1’), 145.1ppm (C-2’), 144.6ppm (C-3),
116.1ppm (C-4%), 121.3ppm (C-5’), 131.0ppm (C-6’). On
the ring B, "H NMR (400MHz, CD;0D): & 5.05ppm (H-1, d,
J=6.1Hz), 4.48ppm (H-3, m), 2.81ppm (H-4a,, m),
2.55ppm (H-4B, m), 5.93ppm (H-6, s), 6.93ppm (H-1’, s),
6.72ppm (H-4’, d, J=8.2Hz), 6.70ppm (H-5’, d, J=8.2Hz);
3C NMR (100MHz, CD;0D): & 81.9ppm (C-2), 67.6ppm
(C-3), 28.1ppm (C-4), 154.2ppm (C-5), 95.8ppm (C-6),
157.0pp (C-7), 106.8ppm (C-8), 153.4ppm (C-9),
103.6ppm (C-10), 115.9ppm (C-1"), 145.7ppm (C-2’),
144.6ppm (C-3’), 116.1ppm (C-4’), 121.3ppm (C-5),
131.0ppm (C-6’).

Biological assay

Antiplasmodial assay: Quantitative assessment of
antiplasmodial activity in vitro was determined by means
of the microculture radioisotope technique based upon
the method previously described by Desjardins et al.*’
and modified by Ridley et al.’®. The assay uses the uptake
of [3H] hypoxanthine by parasites as an indicator of
viability. Continuous in vitro cultures of asexual
erythrocytic stages of Plasmodium falciparum were
maintained following the methods of Trager and
Jensen’®. Plant extracts were tested on K1 strain
(multidrug pyrimethamine/ chloroquine-resistant strain”.
Initial concentration of the plant extracts and the
isolated compounds was 30 pg/ml diluted with two-fold
dilutions to make seven concentrations, the lowest being
0.47 ug /ml. After 48 h incubation of the parasites with
the extracts or the compound at 37°C, [3H] hypoxanthine
(Amersham, UK) was added to each well and the
incubation was continued for another 24h at the same
temperature. The concentrations of the extract and the
compound at which the parasite  growth
(=[3H]hypoxanthine uptake) was inhibited by 50% (ICs)
was calculated by linear interpolation between the two
drug concentrations above and below 50%". Chloroquine
was used as positive controls and DMSO was employed
as the negative (vehicle) control. The values are means of
two independent assays; each assay was run in duplicate.

Antileishmanial assay: a transgenic cell line of
Leishmania donovani promastigotes showing stable
expression of luciferase was used as the test organism.
Cells in 200pL of growth medium (L-15 with 10% FCS)
were plated at a density of 2x106 cells per mL in a clear
96-well microplate. Stock solutions of the standards and
test compounds/extracts were prepared in DMSO.
Culture medium without cells and the controls were
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incubated (at 26°C for 72h) simultaneously, in duplicate,
at six concentrations of the test samples. An aliquot of
50uL was transferred from each well to a fresh
opaque/black microplate, and 40 uL of Steadyglo reagent
was added to each well. The plates were read
immediately in a Polar Star galaxy microplate
luminometer. 1Csy value was calculated from dose-
response inhibition graphs. Miltefosine was tested as
standard antileishmanial agents.

Cytotoxicity assay: Cytotoxicity assay of the plant
extracts was done following the method of Pagé et al.?
with the modification of Ahmed et al.*. Cell line L6 (rat
skeletal muscle myoblasts) were seeded in 96-well Costar
microtiter plates at 2.2x10° cells/ml, 50ul per well in
MEM supplemented with 10% heat inactivated fetal
bovine serum (FBS). A three-fold serial dilution ranging
from 500 to 0.07ug/ml of cruds extracts in test medium
was added. Plates with a final volume of 100ul per well
were incubated at 37°C for 72h in a humidified incubator
containing 5% CO,. Alamar Blue was added as viability
indicator according to Ahmed et al.®. After an additional
2h of incubation, the plate was measured with a
fluorescence scanner using an excitation wavelength of
536nm and an emission wavelength of 588nm
(SpectraMax GeminiXS, Molecular Devices). ICso values
were calculated from the sigmoidal inhibition curve.

RESULTS AND DISCUSSION

The ethyl acetate crude extract prepared from the leaves
of A. leiocarpus, presents an in vitro antiplasmodial and
antileishmanial activities with 1Cs; value of 10 and
25ug/ml respectively. Fractionation of this crude extract
by a series of column chromatography, using Silica gel
and Sephadex LH-20 successively as stationary phases,
leaded to the isolation and identification of eight
flavonoids (Figure 1).

R1 Rz Rs
2 H O-Rha | H H | oMe | OH
3 OH OH H [ oH [ OH H
4 0O-Gluc OH H OH OH H
5 O-Gluc-Rha OH H OH OH H
6 H H
7 OH H

Figure 1: Structures of isolated compounds from A. leiocarpus:
Cathecin (2), 4H-1-Benzopyran-4-one, 7-[(6-deoxy-a-L-
mannopyranosyl)oxy]-5-hydroxy-2-(4-hydroxy-3-methoxyphenyl)

(2), Quercetin (3) , Isoquercetin (4), Rutin (5), Vitexin (6),
Kaempferol (7), and Procyanidin B2 (8).

Identifications were based on LC-ESI-MS and NMR (*H
and 13C) data. These spectral data of all the isolated
compounds were in agreement with previously published
data, thereby allowing for identification of Catechin
(1)*%:  4H-1-Benzopyran-4-one,  7-[(6-deoxy-a-L-
mannopyranosyl)oxy]-5-hydroxy-2-(4-hydroxy-3-methoxy
phenyl) (2)%; Quercetin (3) % %; Isoquercetin (4)*; Rutin
(5)30; Vitexin (6)31; Kaempferol (7) 2 Procyanidin B2 (8)33.
These results are in accordance with literature data.
Indeed, the Combretaceae family is recognized as a rich
source of polyphenols™. Other flavonoids had been
isolated from A. leiocarpus bark by Mehdi*. It is also
known that ethyl acetate is the best solvent for phenolic
compounds isolation. The in vitro antileishmanial and
antiplasmodial activities of crude extract and the isolated
compounds are summarized in Table 1.

Table 1: In vitro biological activity of the isolated flavonods
against Plasmodium falciparum k1, Leishmania donovani and
their citotoxicity

L. don. Axen P.falc. k1 Cytotox. L6
Compounds ICso Sl ICso S| 1Cso
(rM) (M) pg/ml
Crude extract 25* nd 10* nd >100
1 nd nd 146.6 nd >100
2 nd nd - nd >100
3 nd nd 6.61 nd 68.1
4 64.3 2.8 29.2 6.3 52.3
5 1.6 13.1 32.77 1.0 20.9
6 nd nd nd nd >100
7 69.2 1.6 20.4 55 317
8 34.1 1.7 5.3 11.0 34.0
Miltefosine 0.199*
Chloroquine 0.085*
Podophyllotoxin 0.008*

S| (selectivity index)= ICso Cytotoxcity/ICsq Parasites; nd=not determined;
*ICso value in pg/ml

Regarding the in vitro antileishmanial assay, compound 6
is the most active with ICsq value of 1.6 uM. A moderate
activity was observed with compounds 4 (IC5,=64.3 uM),
9 (IC50=34.0 uM) and (7) (IC5=69.2 uM). There was no
activity for compounds 1, 2, and 6. With the in vitro
antiplasmodial assay, the highest activity was observed
with compounds 3 (ICs5,=6.6 uM) and 8 (ICsp= 5.3 uM). A
low activity was observed for compounds 4 (IC5,=29.2
uM), 5 (ICsp =32.7 uM) and 7 (ICs0=20.4uM). No activity
was observed for compounds 1, 2, and 6. In vitro
antiplasmodial activities of polyphenols in present study
are comparable to those of other polyphenols obtained
from other plant families®®%*. The best in vitro
antiplasmodial activity was obtained with Quercetin (3)
(IC50=6.6 uM). This ICsq value is in agreement with those
obtained by Nobutoshi M et al.*’. A comparison of the
activities of Quercetin (3), Isoquercetin (4) and Rutin (5)
suggests that the addition of one glycoside group or an
addition of a system Glucose-Rhamnose at C-3 decreases
considerably the antiplasmodial activity. Compared with
other polyphenols such as Kaempferol (7), the
antiplasmodial activity decreases to 1C5p=20.4 uM when
there is no hydroxyl group at C-2'. There is no more
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activity when the D-glycosyl group is at C-8 for Vitexin (6)
or when there is a rhamnosyl group at C-7 for compound
2. We can notice as well as Cathecin (1) had no activity;
what was in agreement with literature data®. Vitexin (6)
presented no activity against both parasites (L donovani
and P. falciparum) which is in confirming with
Montenegro et al® analyses. Previous studies on major
components from ethyl acetate extract of A. leiocarpus
leaves have shown that polyphenol present in this plant
have high to low antiplasmodial activity. Our results are
thus consistent with those reported by other
investigators using other plant extracts®. Compounds 2,
4, 8 and 8 have not been studied before for their in vitro
antileishmanial and antiplasmodial activities; what have
been realized here.

CONCLUSION

Investigation of the ethyl acetate crude extract of A.
leiocarpus’s leaves has leaded to the isolation of eight
flavonoids. Their in vitro antileishmanial and
antiplasmodial activities were evaluated. The most in
vitro antiplasmodial activity were obtained with
Quercetin (3) and Procyanidin B2 (8). Concerning the in
vitro antileishmanial activity, only Rutin (5) showed an
excellent activity. Towards these results, we can say that
fkavonoids from A. leiocarpus are not responsible for it
antileismanial and antimalarial activities. We plane to
investigate the methylene chloride crude extract.
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