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ABTRACT

Medicinal plants have been used to manage various human and animal diseases in many cultures
globally. Nigeria is blessed with vast reservoir of herbs for the ethnomedicinal treatment of
trypanosomiasis. The present study was to evaluate the phytochemical composition and
antitrypanosomal activity of Leptadenia hastata leaf extract.The leaf sample was subjected to
extraction by percolation method and the crude extract further partitioned into solvent- soluble
fractions. Anti-trypanosomal activity screening was conducted using Trypanosomabrucei brucei
infected mice. The results of the phytochemical analysis indicated alkaloids, saponins, tannins,
flavonoids, terpenoids and anthraquinones were present. The result obtained from the
antitrypanosomal activity screening indicated that the crude extract exhibited significant anti-
trypanosomal activity through reducing parasitaemia by 70%. Moreover, the most potent anti-
trypanosomal effect was recorded by the dichloromethane partitioned fraction. GC-MS analysis of
the derived fractionshowed phthalic, 1, 2-benzenedicarboxylic, hexadecanoic and octadecanoic
acids. These bioactive compounds which are mainly carboxylic acid derivatives may be responsible

for the observed antitrypanosomal activity of the extract.
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INTRODUCTION

Trypanosomiasis known as sleeping sickness affects
man and animals. It is a parasitic disease caused by a
trypanosome which is usually transmitted by testse fly
(Glossonia sp) bites. The most popular forms of
trypanosome transmitted in tropics are: Trypanosoma
brucei gambiense (T.b.g), Trypanosoma brucei
rhodesiense (T.b.r) and Trypanosoma cruzi (Hotez
and Kamath, 2009). Trypanosomiasis lead to death of
about 2 million cattle annually and this resulted in
decrease in calving by 20% and milk production by
25%. The use of chemotherapy for treating African
trypanosomiasis is faced with numerous problems of
availability, side effect, toxicity and expensive nature
of drugs. Therefore, the poverty in many developing
countries where animal rearing is a major occupation
forms the basis for seeking for alternative, better and
cheaper bioactive compounds to treat
trypanosomiasis. Medicinal plants have organs that
contain chemical substances that could be used for
therapeutic purposes or are precursors in drug
synthesis (Burkill, 2007). Many Nigerian plant extracts
have been known to exhibit antitrypanosomal activity
(Ogbadoyi et al., 2011; Abiodun et al.,, 2012; Ibrahim
et al, 2014).

Leptadenia hastate (Asclepiadaceae) is commonly
known in some West African countries because of its
various applications. For instance, the leaf extract
from L. hastata has been used to manage
Onchocerciasis in Mali (Togola et a/., 2008); scabies in
Chad (Betti et al, 2011); hypertension, catarrh and
skin diseases in Nigeria (Dambatta and Aliyu, 2011);

trypanosomiasis, skin diseases and wound-healing in
Burkina Faso and Nigeria (Tamboura et a/, 2005). A
number of pharmacological activities on the extracts
of different parts of L. hastata exhibited some effects
on common microbes as described by Aliero and Wara
(2009). Despite the above advantages, in addition, L.
hastata is also used by the Nupe people in Nigeria to
treat African trypanosomiasis, but it has not been fully
evaluated for anti-trypanosomal activities and
phytochemical constituents. The aim of this research
is to determine the phytochemical composition and
anti-trypanosomal activity of L. hastata leaf extract.

MATERIALS AND METHODS

Reagents and chemicals

All the reagents used for the research were of
analytical grades and obtained from the Department
of Chemistry, Federal University of Technology,
Minna, Nigeria. They include distilled water, 7hexane,
dichloromethane, ethyl acetate, nbutanol, silica gel,
methanol, and normal saline.

Apparatus and equipment

These include: percolator, milling machine, rotary
evaporator, glass bottles, glass column, glass wool,
GC-MS spectrometer, micro-hematocrit centrifuge,
water bath, Whatman filter paper, measuring
cylinders, hand gloves, masking tape, beakers,
syringes, spatula, and weighing balance.

Collection of plant material

The fresh leaves (Plate 1) of Leptadenia hastata were
collected from Beji, Bosso Local Government Area of

Niger State in the month of June, 2014.
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The plant was botanically identified by Mal Muazzim
Ibrahim of the Herbarium Unit of the Department of
Medicinal Plant Research and Traditional Medicine,

Experimental Animals

The experimental animals and parasite used were
obtained from the National Institute for
Trypanosomiasis and  Onchocerciasis Research
(NITOR), Kaduna State, Nigeria and subsequently
maintained in Biochemistry Laboratory of Federal
University of Technology Minna, Niger State were
used for the study.

Preparation of plant extract

The leaves of Leptadenia hastata collected were
washed with tap water to remove dirt, shed dried and
pulverized into fine powder. The plant extract solution
was obtained by percolating 300 g of the powdered
leaf sample in 70% methanol using the cold
maceration method at room temperature for 72 h.
The extract collected was concentrated using a rotary
evaporator (R E-6000) to obtain the crude extract
(Mann et al, 2011). It was further air dried and
packed in glass bottle with proper labeling kept under
refrigeration at 4°C and away from light by wrapping
with aluminium foil until required for use.
Phytochemical Screening of Crude Extract

The phytochemical screening was carried out on the
crude extract of the leaf sample to identify the
metabolites qualitatively and quantitatively, namely:
alkaloids, flavonoids, saponins, steroids, tannins,
terpenoids, anthraquinones, resins and phenols using
standard methods (Harborne, 1998; Trease and
Evans, 1989).

Partitioning of the Crude Plant Extract

Thirty grams (30 g) of the crude extract was dissolved
in water (1000 cm®) to give the aqueous Layer.
Solvents used in order of their increasing polarities
were rrhexane, dichloromethane, ethyl acetate, -
butanol (Mann, 2007). All of the fractions obtained
were filtered twice to ensure the removal of residue
using Whatman No1 filter paper (Whatman Biometra,
Gottingen, Germany). Each fraction was concentrated

/
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Plate I: The leaves of Leptad haata Pers Decne

National Institute for Pharmaceutical Research and
Development, Garki — Abuja, Nigeria where voucher
specimen was deposited.

-

Wy

/n vacuo by the evaporation of the various solvents
under reduced pressure at 35°C using rotary
evaporator (R E-6000) to obtain the various solvent
soluble fractions (Mann et al., 2011).

Column Chromatography

The Column was packed using wet packing method.
Slurry was prepared by shaking 200 cm® of hexane
with silica gel and then packed in a column. The silica
gel was first activated in the oven for 2 h at 105°C, 1
g of the extract was re-dissolved in fifty (50 cm®) of
methanol and 20 g of the activated silica gel was used
to absorb the dissolved extract. The dissolved extract
was kept under the fan to dry. The dried absorbent
(silica gel) was then introduced to the top of the
packed column and a piece of glass wool or filter
paper was placed gently on top of the column. Elution
was then carried out using gradient mixtures of
hexane, n-hexane-ethylacetate and methanol (Mann
et al, 2011).

GC-MS Analysis

GC-MS analysis was carried out on a Shamadzu
(Kyoto, Japan) GC-MS model QP 2010 at National
Research Institute for Chemical Technology, Zaria,
according to the EN 14103 standard method
(Orishadipe et al, 2010; Adams, 2007). The GC
column oven temperature (70°C), injecting
temperature(250°C), flow control mode (linear
velocity), total flow (40.8 ml/min) column flow
(1.80ml/min), pressure (116.9 kpa), linear velocity
(49.2 cm/sec) and purge flow (3.0 ml/min) were
employed for this analysis. A sample volume of 8.0 L
was injected using split mode (split ratio of 20.0). The
peak area, that is, the % amount of every component
was calculated by comparing its average peak area to
the total areas. Software was used to handle mass
spectra and chromatogram.
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Identification of components in the fractions
Interpretation of mass spectrum GC-MS was
conducted by comparing the database peaks of
National Institute Standard and Technology (NIST)
library with those reported in literature (Stein et al.,
2002). The spectrum of the unknown component was
compared with the spectrum of the standards in the
NIST library. Component relative percentages were
calculated based on GC peak areas without using
correction factors. The name, molecular weight and
structure of the components were determined.
Evaluation of the Antitrypanasomal Properties
of Leptadenia hastate leaf extract

Sixty rats were assigned into five groups (A, B, C, D
and E) of 12 rats per group with each group
comprising three replicates of four rats per replicate.
Groups A, B and C served as the treatment groups,
while groups D and E were the normal control and
positive groups respectively. Three different
concentrations of the aqueous extract were
administered to the different treatment groups
according to their body weight. Group A was given
100 mg per kilogram body weight (kg'bw)of the
aqueous preparation of the extract, while groups
Band C were administered 300 kg'bw and 500 kg’
!bwrespectively. The normal control groups (Group D)
were given appropriate volume of distilled water. The
positive control groups (group E) were inoculated and
treated with a standard drug berenil (3.5 kgbw).All
the doses were administered once daily orally for 28
days for all the groups using gastric gavage
(Ogbadoyi et al., 2011).

Antitrypanosomal activity of the partitioned
fractions

About 20 albino mice with weight 23-30 kg were used
for antitrypanosomal activity of the fractionated
extract which were all inoculated with 7. b. brucei and
then grouped into 6 different groups as thus: Groups
A, B, C and D in this category served as the treatment
groups, while groups E and F were the normal control
and positive groups respectively. The experiment was
repeated using the most effective dose from above
(300kg*bw).Groups A, B, C and D in this category
were treated with 300 kg™bw of /-hexane, methanol,
dichloromethane, ethyl acetate extracts respectively.
The normal control groups (Group E) were given
appropriate volume of distilled water. The positive
control groups (Group F) were inoculated and treated
with a standard, berenil (3.5 kg bw).All the doses
were administered once daily orally for 28 days for all
the groups using gastric gavage (Ogbadoyi et al,
2011).

Antitrypanosomal Studies

The antitrypanosomal evaluation was carried out for
both the crude extract and the partitioned fractions of
the plant sample as described by standard methods
(Ogbadoyi et al., 2011)using albino mice.

Packed Cell Volume Measurement

Heparinized capillary tubes were used for collection of
blood from the tail of each mouse. The capillary tubes
were filled with blood up to three quarter of their
volume and sealed at the dry end with sealing clay.
The tubes were then placed in a micro-hematocrit
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centrifuge (GelmaAwhksley, England) with the sealed
end outwards and centrifuged for 5 min at 11,000
rpm. The tubes were then taken out of the centrifuge
and PCV was determined using a standard Micro-
Hematocrit Reader(Ogbadoyi et al., 2011).

Weight of the Animals

The body weights of animals in each group were
monitored before the commencement of the
experiment and after the first and second week of
treatment to predict the effectiveness of the crude
extract and partitioned fractions (Ogbadoyi et a4,
2011).

Parasitaemia Measurement

Thin smears of blood were made from the tail of each
mouse on day 4 for Peter’s test and on day 3-7 for
Rene’s test. The smears were applied on microscope
slides (76 x 26 mm; Menzel-Glaser Germany), fixed
with absolute methanol for 15 min and stained with
10% Geimsa stain at pH 7.2 for 15 min. The stained
slides were then washed gently using distilled water
and air dried at room temperature. Two stained slides
for each mouse were examined under Olympus
microscope with an oil immersion nosepiece of 100x
magnification. Five different fields on each slide were
examined to calculate the average parasitaemia
(Ogbadoyi et al., 2011).

Screening of Antitrypanasomal Activity

The crude plant extracts and partitioned fractions of
any active principle of the plant were taken through
toxicological evaluations. This was done by using
albino mice of similar age and weight (male and
female). The plant extract in serial dilution of various

concentrations were given to
theanimals'intraperitonially(Ogbadoyi et al., 2011).
Acute Toxicity Test

The acute toxicity of the extract wasdone using
Lorke’s method (Lorke’s, 1983) with modifications by
dividing it in to two phases. Phase 1: Nine mice were
divided into three equal groups. The three equal
groups were administered orally with graded doses
(10, 100 and 1000 mg/kg respectively) of the extract.
Phase 2: Another nine mice were divided into three
equal groups, which received graded doses (1600,
2900 and 5000 mg/kg) of the extract respectively.
The number of deaths in each group within 24 h was
recorded and the final LDs, values were calculated as
the geometric mean of the highest non-lethal dose
(with no deaths) and the lowest lethal dose (where
deaths occurred).

Statistical analysis

Results were expressed as mean xstandard error of
mean (SEM)of at least four animals in each group.
The mean were analyzed using student’s test.
Differences with values of p< 0.05 were considered
statistically significant.

RESULTS

Phytochemical Composition of Crude extract of
Leptadenia hastata leaf

The phytochemical analysis revealed the presence of
the following phytoconstituents: alkaloids, tannins,
saponins, flavonoids, steroids, terpenoids and phenols
as shown in Table 1.
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Table 1: Preliminary Qualitative Phytochemical Analysis of the Crude Extract of Leptadenia hastata

Chemical Constituent Chemical Test Inference
Saponins Frothing test +
Steroids Salkowskii’s test +
Liebermann
Burchard's test +
Tannins Test with iron salt ~ +
K4Fe(CN)s
Alkaloids Hager's reagent +
Wagner's reagent +
Marquis’ reagent +
Terpenoids Liebermann +
Burchard's test
Flavonoids Ammonia test +
Anthraquinone Borntrager's test +
Resin -
Solubility test in Water +
Acetone -

Key: + = Present, - = Absent

Table 2: Quantitative Phytochemical Composition of the Crude leaf extract of Leptadenia 4astate
Chemical Constituents Quantity (mg/100g)

Saponins 52.80+3.40
Alkaloids 96.7+5.93
Tannins 14.20+0.21
Phenols 23.90+0.13
Flavonoids 0.24+0.01

Antitrypanosomal activity of the crude extract shows that the group treated with 300 mg/kg body
of Leptadenia hastata weight survived for 30 days post treatment with
The trypanosomal activity of the crude extract at minimum level of parasitaemia.

various doses used is represented in Figure 1. It
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Figurel: Antitrypanosomal activities of crude extract of Leptadenia hastataon T. b. brucefinfected mice

Antitrypanosomal activity of the most effective cleared parasites from circulation with a prolonged
dose (300 mg/kg body weight) survival period of 35 days.

The most effective dose (300 mg/kg body weight) of

the partitioned fractions is shown in Figure 2. It
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Figure 2: Antitrypanosomal activities of the partitioned fractions on 7. b. bruceiinfected mice.

Antitrypanosomal activities of the combined fractions
The trypanosomal activity of the combined fractions is shown in Figure 3. It cleared the parasites from circulation

for 10 days post infection.
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Figure 3: Antitrypanosomal activities of the combined Fractions on 7. b. bruceiinfected mice.

Chemical Compounds Deduced from GC-MS
Spectrum of first combined fractions (F1o-30)

The GC-MS spectrum of the first combined fractions of
Leptadenia hastata after column chromatography and
confirmation using thin layer chromatography (Table
3) revealed the presence of sixteen (16) compounds,
namely azulene bicyclo (4.4.1) undeca- 1,3,5,7,9
(0.75%), pentane (1.13%), acetic acid (0.93%), 5-
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tetradecene (0.45%), hexadecane (1.14%), 7-
hexadecane (0.61%), tridecane (0.63%), 9-
heptadecanone  (0.86%), pentadecanoic  acid
(3.47%), hexadecanoic acid (5.14%), 11-
octadecanoic acid (0.92%), E-2-tetradecen-1-ol
(10.9%), tetradecanol(9.52%), di-r-octyl phthalate
(4.54%), 4,5-2H-oxazole-5-one (12.67%) and
cyclodocosane (46.4%).
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Table 3: Chemical Compounds Deduced from GC-MS Spectrum of first combined fractions (Fyg-30)

S/N Name of Compound Molecular Formula % Area Flow rate
1 Azulene CioHs 0.75 10.200
2 Bicyclo [4.4.1] undeca-1,3,5,7,9 Pentane CiiHyo 1.13 11.580
3 Acetic acid Ci0H1:CIO, 0.93 13.042
4 5-Tetradecene CiqHog 0.45 15.050
5 Hexadecane CieH3q 1.14 15.150
6 7-Hexadecene CieH3 0.61 17.483
7 Tridecane Ci3Hps 0.63 17.567
8 9-Heptedecanone Cyi7H34,0 0.86 19.008
9 Pentadecanoic acid Cyi7H340; 3.47 19.807
10 Hexadecanoic acid CigH360, 5.14 20.883
11 11-Octadecanoic acid CigH360; 0.92 22.442
12 E-2-Tetradecen-1-ol Ci4H20 10.9 24.208
13 Tetradecanol C14H,50 9.52 27.208
14 Di-n-octyl phthalate Cy4H3504 4.54 27.00
15 4,5-2H-oxazole-5-one Cy5HygNOs 12.7 29.905
16 Cyclodocosane Cy4Hag 46.4

DISCUSSION different dose levels, only the animals that received

The result of the phytochemical screening
ofLeptadenia hastatdleaf extract revealed the
presence of alkaloids, steroids, flavonoids, tannins,
saponins, terpenoids and anthraquinone which is in
line with earlier report ofBello et a. (2011)on
Leptadenia hastata leaves. Moreover, the
phytochemical analysis of the dichloromethane and
ethylacetate fractions of Leptadenia  hastata
suggested that they are highly concentrated with
saponins.However, saponins bind cholesterol; block its
uptake by the intestines thus facilitating its excretion
as well as the coagulation of the red blood cells
(Okwu and Josiah, 2006). Saponins also have the
ability to kill or inhibit cancer cells (Okwu, 2005; Okwu
and Emenike, 2006). These phytochemicals were
found in the extracts of Leptadenia hastata in a high
concentration of (52.80 mg/100g).

Plants of different families could possess different
trypanocidal activity (Freiburghaus et al.,1996).Thus,
the presence of saponins in this plant could be
explored for the possible application in medicine.The
alkaloid value of sample 96.7+5.93 mg/100g was
higher than the 1.46+£0.01mg/100g reported by
Oyetayo et al(2012) for Luffa cylindrica seed, but still
within the permissible limit. These phytochemical
components present could be responsible for
suppressing parasite proliferation in treated animals.
The other fractions containing tannins, flavonoids,
alkaloids and anthraquinones, were weakly active
against parasite proliferation. This suggested that the
variation in the anti-trypanosomal efficacy of the
different fractions can be attributed to the type and
concentration of the metabolites present. Therefore,
the trypanocidal potential of the methanol extract of
L. hastata may be due to its high content of saponins
and alkaloids or the interaction of these major
components with other minor phytochemical
constituents. However, further work is required to
confirm this assertion.

A lot of antitrypanosomal medicinal plants from the
Nigerian flora have been shown to possess potentials
to combat trypanosomiasis (Nwodo et al,, 2015). Itis
therefore not surprising that the plant tested
(Leptadenia hastata) showed promising trypanocidal
effect. For animals treated with the crude extract at
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300 mg/kg and 500 mg/kg body weight survived
beyond 20 days post treatment. The most effective
dose (300 mg/kg body weight) however survived for
25 days post treatment. From the phytochemical
studies, the type of compounds which could be
responsible for the antitrypanosomal activities are
associated with the metabolites and the results
obtained showed that both the crude and partitioned
extract of L. hastata contained some metabolites that
suppressed the activity of the trypanosomes rather
than killing the parasites completely. The animals
treated with the partitioned fractions were treated
with the same dose levels of (300 mg/kg) body
weight. The animals treated with the dichloromethane
fraction survived for 40 days post infection with
minimum level of parasitaemia. The present study has
provided evidence that bothextracts exhibit
trypanostatic effect which is often associated with
reduction in anemia and promotes weight gain in
experimental African trypanosomiasis (Mulumba,
2003). Anaemia is the most outstanding clinical and
laboratory feature of African
trypanosomiasis(Bizimana et al, 2006) and also the
primary cause of death. The leaves of L. hastata are
used in treating hypertension and diarrhea.
Trypanostatic effect of the plant extracts were
explained with corresponding increase in PCV which
prolong the lifespan of treated animals by reducing
the parasite load or neutralizing the toxic metabolites
produced by trypanosomes (Abubakar et a/, 2005).
Based on these results and the fact that plant part
extracts are traditionally used in the treatment of
African Trypanosomiasis. Although the parasitaemia
level totally disappeared before the end of treatment
but reappeared before their death period. The results
of the present study confirmed that the use of
medicinal plants in folk medicine contributes
significantly to primary health care, and that natural
products are potential sources of new drugs for the
treatment of important tropical diseases caused by
trypanosomes. The components shown by GC-MS
may be the active principles that were present in a
low proportion in the extract were responsible for the
activity for 10 days or it could be that synergistic
effects is exhibited by the extract.
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The active principles with their retention time (RT),
molecular  formula, molecular  weight, and
concentration (%) are presented in (Tables 1, 2, 3
and 4). The chemical constituents observed in the
extracts include phthalic; 1, 2-benzenedicarboxylic,
hexadecanoic and octadecanoic acids which may be
involved in antagonism against bacteria (Al-Saif et al.,
2013). These observed compounds have also been
reported to have antioxidant, hypocholesterolemic,
hemolytic, antiinflammatory, anticancer, antibacterial,
nematicide and antihypertensive activities (Nwodo et
al, 2015). These bioactive compounds mainly
comprised of carboxylic derivatives may be involved in
the observed pharmacological activity. This is in line
with the findings of Mann and Ogbadoyi (2012) using
different plant extracts which showed both
trypanocidal and trypanostatic effects. It seems
plausible to infer that the active ingredient acts as
intact glycosides and not as free saponins since
preliminary treatment using the oral route did
suppress parasitaemia. Saponins are not known to be
toxic when given orally as they are easily hydrolyzed
by biotransformation to non-toxic (non-hemolytic)
compounds (Sofowora, 1993).

After Column Chromatography of the most active
fraction were obtained, the purity of the fraction is
improved upon, thereby ending with fewer
components as shown in the chromatograms (Figure
4). The chemical constituents observed from the GC-
MS analysis in the extracts include phthalic acid, 1, 2-
benzenedicarboxylic  acid, hexadecanoic  and
octadecanoic acid which may be involved in
antagonism against bacteria (Al-Saif et a/, 2013).
Similarly, these observed compoundsmay be
antagonistic against trypanosomes, since have also
been reported to have antioxidant,
hypocholesterolemic, anti-inflammatory, anticancer,
antibacterial, and antihypertensive  activities

(Anushaet al, 2012). However, most of these
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