academic]Journals

Vol. 11(44), pp. 554-560, 29 November, 2017
DOI: 10.5897/AJPP2017.4837

Article Number: 2CEF70566993 African Journal of Pharmacy and
ISSN 1996-0816
Copyright © 2017 Pharmacology

Author(s) retain the copyright of this article
http://www.academicjournals.org/AJPP

Full Length Research Paper

Phytochemical analysis and ovicidal activity of
Cassia sieberiana, Guiera senegalensis and
Excoecaria grahamii extracts

Aristide TRAORE>®, Sylvin OUEDRAOGO?, Mohamed Bonewende BELEMLILGA™?,
Adama KABORE? and Innocent Pierre GUISSOU*?

'Département Médecine et Pharmacopée Traditionnelles/ Pharmacie (MEPHATRA-PH),

Institut de Recherche en Sciences de la Santé (IRSS/CNRST), 03 BP 7192 Ouagadougou 03, Burkina Faso.
*DépartementProductions Animales (DPA), Institut de 'Environnement et de Recherches Agricoles (INERA/ CNRST),
Ouagadougou, Burkina Faso.
®Ecole Doctorale de la Santé / Université Ouaga | Pr. Joseph Ki-Zerbo, 03 BP 7021 Ouagadougou 03, Burkina Faso.

Received 19 August, 2017: Accepted 6 November, 2017

Cassia sieberiana DC. (Caesalpiniaceae), Guiera senegalensis JF. Gmel (Combretaceae) and Excoecaria
grahamii (Hochst) Pax. (Euphorbiaceae) are used in traditional medicine in Burkina Faso to treat gastro-
intestinal parasites. Standard methods were used for phytochemical screening and to evaluate the in
vitro anthelmintic activity of the aqueous extracts of the three (3) plants using the egg hatch test
against Haemonchus contortus eggs. The phytochemical analysis revealed the presence of
anthocyanosides, tannins, saponosides, reducing compounds, carbohydrates, flavonoids and
triterpenic steroids in the extracts of the root bark of C. sieberiana and the leaves of C. sieberiana, G.
senegalensis and E. grahamii. All extracts inhibited significantly (p< 0.05) the eggs hatch of H.
contortus. At the concentration of 14.25 mg/mL, the percentages of inhibition varied from 60.33 + 8.43 to
76.6 + 4.91%. These results indicate that the studied plants possess anthelminthic activities and thus
justify their use for the treatment of gastrointestinal parasites infections.

Key words: Anthelmintic activity, medicinal plants, phytochemical, in vitro, Haemonchus contortus, Burkina
Faso.

INTRODUCTION

Gastrointestinal parasites infections are public health al., 2016). Thus, more than a quarter (1/4) of the world's
problem in humans and livestock. In particular, the high population is affected by parasites infections including
prevalence of intestinal nematodes, with an estimated 3.5 helminthosis. They are often responsible for nutritional
billion people being infected every year has been deficiency with heavy consequences for the children, girls
reported (Horton, 2003; Bethony et al., 2006; Grzybek et of childbearing age and pregnant women (WHO, 2008).
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Indeed, these diseases undermine the intellectual growth,
the cognitive development and the school performance in
children (Hotez, 2009; WHO, 2015). These gastrointestinal
parasites are also responsible for high morbidity, weight
loss, poor reproductive status and likely mortality in
livestock (Ndao et al., 1995; Wolstenholme et al., 2004;
Grzybek et al., 2016). Their control is based on the use of
modern anthelmintic drugs (Hounzangbe-Adote et al.,
2005; Hoste et al., 2011). However, the excessive use of
these anthelmintics leads increasingly to the
development of resistance of helminths. Due to this factor
and other reasons including the problem of accessibility
to the modern drugs at the appropriate time and place
and the lack of financial resources (Asase et al., 2008),
many people in the developing countries use the plants
for their primary health care (Stangeland et al., 2008;
Tanner et al., 2011; Asase et al.,, 2008). Thus, the
importance and the use of medicinal plants in countries
such as Burkina Faso are no longer to be demonstrated.
But, the therapeutic efficacy and the chemical contents of
many plants remain to be scientifically documented.

Several medicinal plants are used in Burkina Faso to
treat human and animal gastrointestinal parasites
(Kaboré et al., 2007). Surveys in four areas of the country
have shown that Cassia sieberiana DC.
(Caesalpiniaceae), Guiera senegalensis JF. Gmel.
(Combretaceae) and Excoecaria grahamii (Hochst) Pax.
(Euphorbiaceae) are among the most frequently cited
plants for the treatment of gastro intestinal parasitosis
(Traoré et al., 2013). Several studies have demonstrated
the antimicrobial, analgesic, anti-inflammatory,
antihypertensive, anti-venomous, spasmolytic, diuretic
and laxative effects of these medicinal plants (Anton and
Duquenois, 1968; Kerharo and Adam, 1974). Fall et al.
(2004) have demonstrated the anticoccidial effects of the
butanol extract of C. sieberiana. Trypanocidal properties
of the leaves of this plant have also been reported (Hoet
et al., 2004). The use of G. senegalensis in the treatment
of diarrhoea, as febrifuge, antineuralgic, and diuretic have
been reported by Kerharo et al. (1948).

This paper reported the results of the chemical
screening of the extracts of C. sieberiana, G.
senegalensis and E. grahamii used in Burkina Faso
against gastro intestinal parasites in human and
livestock. The extracts of the plants were also evaluated
for their anthelminthic activities using the eggs hatch test
on the nematode parasite Haemonchus contortus.

MATERIALS AND METHODS
Study species

C. sieberiana DC. (Caesalpiniaceae). Synonyms: Cassia
abbreviata Oliv. ; Cassia kotschyana Oliv

Cassia sieberiana is a small tree branched near the base and can
reach 5 m high. The stem bark is fissured and lamellar, blackish in
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old subjects. The leaves are alternate and composed, 10-30 cm
long with 6-12 pairs of opposite leaflets. The inflorescences are
long hanging clusters of yellow flowers up to 35-50 cm long. The
fruits are long and straight cylindrical pods up to 60 to 80 cm long
by 10 to 15 mm in diameter, indehiscent, dark brown or blackish at
maturity, persisting for a very long time on the tree. The fruit is
transversely partitioned, each lobe containing a seed surrounded by
a more or less farinaceous yellow pulp.

C. sieberiana is widespread in West Africa and is very common in
all savannah woodlands or shrubs of the Sudanian zones up to the
edge of the Guinean forest in Casamance. The plant is widely used
in traditional medicine as an analgesic in dysmenorrhea, body pain
in humans and in veterinary medicine (Sam et al., 2011). The in
vitro anthelmintic activity against Caenorhabditis elegans of the
leaves extract have been reported (Waterman et al., 2010).

Guiera senegalensis J.F. Gmel. (Combretaceae); Synonym:
Guiera glandulosa Sm. G. senegalensis is an erect shrub, branched
almost from the base with several silvery pubescence branches.
The leaves are opposite, oval, softly pubescent on both sides, with
black glands below and white hairs giving a general green-gray
silvery shade to shrubs. The fruit is elongated, densely and long
hairy, silver and pink, radiating like hairy legs of a spider. The plant
is semi-evergreen and can reach 3 m high. The species is
widespread in Africa throughout the Sudano-Sahelian zone; from
Senegal to Cameroon up to Sudan. It is widely distributed in
Nigeria, Senegal, The Gambia, Mali, Niger and Burkina Faso where
it is locally gregarious and very abundant. G. senegalensis is
regarded by traditional medicine practitioners in West Africa as a
panacea, as its medicinal uses are important and varied (Akuodor
et al.,, 2013). It is used to treat cough, pneumonia, and malaria,
gastrointestinal pain, dysentery, diarrhea and used against
intestinal worms (Males et al., 1998).

Excoecaria grahamii (Hochst) Pax. (Euphorbiaceae); Synonym
Sapium grahamii (Stapf) Prain

E. grahamii is an African small shrub glabrous, unbranched, up to
60 to 90 cm tall with milky and sticky latex. The stems are
herbaceous or sub herbaceous. The stem with lignified base is
derived from a tuberous creeping root. The fruit is a three-lobed
capsule of 2-2.5 cm diameter, hard, brown, with explosive
dehiscence, containing three seeds. The seeds are almost globular,
brown to yellow and about 5 mm long. The genus Excoecaria
occurs in the tropics of the Old World and the Pacific islands and
comprises 35 species. There are about 6 species in the continental
Africa and about 5 species in Madagascar. E. grahamii is common
in savannahs and at the edge of forests, usually on moist soils,
from Guinea to Nigeria. The whole plant, the leaves and the latex
are used in traditional medicine in Benin, Burkina Faso, Ivory
Coast, Niger and Nigeria against skin affections, edema, leprosy,
dysentery, guinea worms, and hallucinations. In Burkina Faso, the
leaves decoction is known to have purgative effects and is also
used to induce abortion (Nacoulma, 1996). The roots latex is used
for ritual scarifications and tattooing.

Plants material

The leaves and the roots bark of the three (3) plants were collected
in the suburbs of Ouagadougou (savanna zone). The plants C.
sieberiana and G. senegalensis were collected at the beginning of
the rainy season (June) in Gampéla, located at 15 km in the East of
Ouagadougou. E. grahamii was collected during the rainy season
(August) at Loumbila at 15 km at the North-East of Ouagadougou.
The plant's species were confirmed at the herbarium of the National
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Centre for Scientific and Technical Research (CNRST) in
Ouagadougou, where specimens are deposited under the numbers
of HNBUO00179 (C. sieberiana), HNBU00252 (G. senegalensis) and
HNBUO01032 (E. grahamii).

Eggs of H. contortus

The H. contortus eggs were collected from adult worms harvested
from the stomach of naturally infected goats or sheep. The
stomachs were bought from the refrigerated slaughterhouse of
Ouagadougou.

Plants extracts

The leaves and the roots bark were washed with water and dried
from dust. They were finely powdered. The powders were used to
make decoctions for the leaves of C. sieberiana, E. grahamii and G.
senegalensis and maceration for the roots barks of C. sieberiana.
For decoctions, 100 g of plant powder were extracted in 1000 mL of
distilled water. The mixture was boiled for 1 h. After cooling, the
extract is filtered through fine nylon mesh. The filtrates obtained
from C. sieberiana (DFCS), from G. senegalensis (DFGS) and from
E. grahamii (DFEG) were centrifuged at 2000 rpm for 10 min. The
supernatant obtained from each sample was frozen and then
lyophilized.

For extraction, 100 g of powder was mixed with 1000 mL of
distilled water and allowed to macerate for 48 h before being filtered
as for the decoctions. The filtrate obtained from C. sieberiana
(MERCS) was frozen and then lyophilized.

For the assay, 150 mg of the dried extracts were diluted in 10 mL
of distilled water to get a stock solution which was serially diluted to
obtain five different concentrations.

Collection of eggs of H. contortus

The method used was that described by Jabbar et al. (2006). For
this purpose, the adult worms collected in phosphate buffer solution
(PBS; pH = 7.2) were washed with distilled water and crushed
lightly in a mortar using a porcelain pestle to release the eggs. The
solution obtained was filtered through mesh sieves of various sizes
(1 mm and 100 pm). Then, a smaller mesh sieve (38 pm) was used
to collect the eggs released by the crushed worms. After several
rinses with distilled water, the eggs were recovered in solution and
the concentration was adjusted to approximately 1000 eggs/mL of
distilled water.

Phytochemical screening of the extracts

The decoctions and the macerate obtained were used for
phytochemical tests to identify the chemical groups present in the
plants. The characterization methods described by Ciulei (1982)
were used.

Egg hatch assay

The egg hatch assay was carried out according to the method
described by Coles et al. (2006). 100 pyL of the egg suspension
adjusted to approximately 1000 eggs/mL was deposited in each
well of a multiwell (24 wells) plate. In each well, 1900 pL of the
lyophilized extracts were added at concentrations of 0.1, 1, 3, 10
and 15 mg/mL giving final concentrations of 0.095, 0.95, 2.85, 9.50

and 14.25 mg/mL. PBS and albendazole were used as negative
and positive controls, respectively. Then, the plate was incubated at
the laboratory temperature (32°C) for 48 h. At the end of the
incubation, a drop of formalin was deposited in each well to stop the
evolution of the eggs. Then, the eggs and died or alive larvae were
counted under a microscope (Olympus BH-2, Optical Co. LTD,
Japan) at 40 X, to establish the egg hatching rate. The test was
carried out in triplicate.

The results were expressed as % inhibition of eggs hatch. For
each extract concentration, the % inhibition of eggs hatch was
calculated using the modified formula of Coles et al. (1992):

Percentage (%) inhibition of egg hatch = (1-Xz/ X;) x 100

Where, X; = initial number of eggs in the well and X, = final number
of eggs in the well.

Reference drug

The reference drug, albendazole (tablets, 400 mg) used in this
study was bought from a local pharmacy. This drug was chosen
due to its availability and also because some authors have used it
for in vitro trials using different concentrations. The tablets were
powdered and the powder was diluted in distilled water to obtain a
stock solution with a concentration of 15 mg/mL, which was serially
diluted to obtain the same concentrations as with the extracts.

Statistical analysis

For the egg hatch assay, the tests were carried out in triplicate and
repeated twice (2) or three (3) times. The statistical analysis was
performed with the GraphPad Prism software, version 6.01 (Graph
Pad Software Inc., San Diego, CA). Results were expressed as
mean + SEM. Values of 50% inhibitory concentrations (ICso: the
concentration capable of inducing 50% inhibition of egg hatching)
were determined using a nonlinear regression analysis. The
ANOVA was used for the analysis of the data. The differences were
considered statistically significant when p <0.05.

RESULTS
Phytochemical analysis

The results of chemical screening of the four (4) extracts
from the 3 plants are presented in Table 1. According to
these results, anthocyanosides, tannins, saponosides,
reducing compounds, oses and polyoses, flavonoids and
triterpene steroids were found in all extracts. Thus, the 4
extracts showed approximately the same phytochemical
profile except for coumarins which were not detected in
the roots bark extract of C. sieberiana and the alkaloids
salts which were found only in the leaves extract of G.
senegalensis.

Ovicidal activity

The results of the egg hatch assay, testing of the four (4)
extracts of the three (3) plants are presented in Figure 1.

All the extracts showed a dose-dependent inhibition of

the H.
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Table 1. Phytochemical composition of four extracts from the three plants *.

. Extracts
Chemical group
MERCS DFCS DFGS DFEG

Anthocyanosides + ++ ++ +
Tannins + ++ ++ ++
Saponosides ++ ++ + +
Reducing compounds ++ ++ ++ +
Oses and polyoses ++ ++ ++ +
Alkaloid salts ND ND + ND
Flavonoids + + ++ +
Triterpenes/ steroids glucosides ++ ++ ++ ++
Coumarins and derivatives ND ++ ++ ++

ND = not detected; + = traces; + = presence; ++ = abundant. “Root bark extract of Cassia sieberiana
(MERCS) and leaves extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS) and Excoecaria

grahamii (DFEG).
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Figure 1. Inhibition of egg hatching (%) for increasing concentrations of four extracts from the three
plants®, the negative control and the positive control (n = 6-9). *, P <0.05; ** p <0.01; *** p <0.001:
significant compared to the positive control albendazole. *Root bark extract of Cassia sieberiana
(MERCS) and leaves extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS) and

Excoecaria grahamii (DFEG).

contortus egg hatching. The values of the % inhibition
produced by the extracts and the positive control
(albendazole) were statistically different (p <0.05)
compared to that of the negative control (PBS) (2.27 %
0.39 %).

At the concentration of 14.25 mg/mL, the macerate of
root bark of C. sieberiana (MERCS), the decoction of
leaves of C. sieberiana (DFCS), the decoction of leaves
of G. senegalensis (DFGS) and the decoction of leaves
of E. grahamii (DFEG) showed egg hatch inhibition
between 60 and 73%. These effects were similar to the

inhibition induced by albendazole (73.34 + 13.33%) and
were significantly different (p <0.05) compared to the
negative control (PBS).

Comparison between the four (4) extracts showed that
there was no significant difference (p > 0.05) between the
effect of the leaves extract (DFCS) and the root bark
extract (MERCS) of C. sieberiana. But the effect induced
by DFCS was significantly different (p <0.05) from the
effects of DFGS and DFEG. Similarly, MERCS induced a
significantly different (p <0.05) effect from that of DFGS.
The ICg values for the extracts were determined and are
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Table 2. Table 2: The median inhibitory concentration (ICsg) values
(mg/mL) for four plants extracts from the three plants” on
Haemonchus contortus eggs hatching..

Products ICso (LI - LS)*

MERCS 1.17 (0.47-2.88)
DFCS 1.05 (0.64-1.73)
DFGS 4.64 (3.07-7.02)
DFEG 0.39 (0.1-1.48)
Albendazole 0.03 (0.0-0.79)

*Values at 95% confidence interval (Cl); LI, lower limit of CI; LS, upper
limit of CI. *Root bark extract of Cassia sieberiana (MERCS) and leaves
extracts from Cassia sieberiana (DFCS), Guiera senegalensis (DFGS)
and Excoecaria grahamii (DFEG).

presented in Table 2.

DISCUSSION

The main chemical groups highlighted in the extracts of
C. sieberiana, G. senegalensis and E. grahamii were
anthocyanosides, tannins, saponosides, triterpene and
steroids. These findings corroborate those of Abubakar et
al. (2000), Kouamé et al. (2009), Shettima et al. (2012)
and Nartey et al. (2012) who reported the presence of
these chemical compounds in the three plants. The
chemicals found in G. senegalensis leaf extracts were
alkaloids, saponosides, coumarins, flavonoids, and
tannins. These data corroborate the results previously
reported. Indeed, the presence of tannins, flavonoids
(Abubakar et al.,, 2000) and alkaloids (Fiot et al., 2005)
was revealed in leaves extracts of this plant. Nacoulma
(1996) also reported the presence of these constituents
in the leafy stems of G. senegalensis. In addition to
tannins, our results show the presence of saponosides
and triterpene/steroids in the leaves and the roots bark of
C. sieberiana. These results are in agreement with those
of Tamboura et al. (2005) which revealed the presence of
tannins and saponosides in this plant. These active
substances probably explain the current uses of the three
plants by traditional healers in the treatment of many
human and animal diseases including parasitic infections
(Nacoulma, 1996). Indeed, the therapeutic properties of
these secondary metabolites have been reported
(Cowan, 1999). According to Waterman et al. (2010),
tannins and other phenolic compounds possess proteins
coagulant properties that would give rise to a broad
spectrum of vermicidal activities. It is generally
considered that the anthelminthic effects of forage
containing tannins are related to their content of
condensed tannins (Hoste et al., 2011). Some in vitro
results suggest also that secondary metabolites such as
flavonoid and alkaloids (Molan et al., 2003;; Barrau et al.,
2005; Brunet and Hoste, 2006; Eguale et al., 2008;
Chagas et al., 2008; Muthee et al.,, 2011), saponins
(Ademola and Eloff, 2010; Waterman et al., 2010) and

terpenoids (Marley et al., 2006; Githiori et al., 2003) may
possess some anthelminthic properties. The dose-
dependent relationship between the concentration of
tannins and/or flavonoid compounds and the
anthelminthic activity has been demonstrated under both
in vitro (Molan et al., 2002; Brunet and Hoste, 2006) and
in vivo conditions (Hoste et al., 2011; Brunet et al., 2007;
Terrill et al., 2009).

The high egg hatching inhibition (> 60%) induced by
the extracts at 14.25 mg/mL and the few inhibition rate (=
2.27%) with PBS (negative control), confirm that changes
in egg hatch observed with the extracts, result from the
ovicidal action of these substances. They induced an
inhibition of the egg hatching in the nematode parasite H.
contortus. Thus, they possess in vitro anthelmintic
properties.

These results showed clearly that the leaves extract of
E. grahamii (ICso = 0.39 mg/mL) was more active than the
other extracts and 10 times less active than the positive
control, albendazole (ICs, = 0.03 mg/mL). Based on the
ICso values (Table 2), the extracts and the positive control
could be classified, in order of power, as follows:
albendazole > DFEG > DFCS > MERCS > DFGS. This
ovicidal activity could support the use of these plants by
traditional healers against gastrointestinal parasites and
the chemical groups found in the plant's extracts should
be the basis of the biological activities attributed to these
plants, including their anthelminthic properties (Paolini et
al., 2003). It has been reported that the active molecules
with ovicidal activity penetrate the eggshell and prevent
its development or paralyze the L, larval stage inside the
egg (Wabo et al.,, 2011). The four extracts could have
exerted their ovicidal effect through this mechanism.
Thus, the hatching process could have been inhibited by
active compounds such as nitrogen-containing
compounds which are known to have ovicidal properties
(Maciel et al., 2006). However, more investigation is
needed to identify the active components responsible for
this action.

Conclusion

The results from this study revealed that the extracts from
C. sieberiana, G. senegalensis and E. grahamii inhibit the
egg hatching in H. contortus and could be a potential
source of anthelmintics. The activity of these extracts can
be attributable to the secondary metabolites such as
tannins, flavonoids, alkaloids, steroids, terpenoids and/or
saponins or to the combined interaction of these
components. However, further studies like larvicidal
assays and in vivo trials should be carried out to confirm
the efficacy of these plant species.
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