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Abstract

Funtumia africana (Benth) Stapf, one of the two species of the genus Funtumia, is used in folklore
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medicine for the treatment and management of fever, inflammation and incontinence of urine. In

this study, a comparative phytochemical analysis, larvicidal and anti-inflammatory effects of the leaf
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and stem of F. africana using established procedures were carried out. The phytochemical analysis
revealed the presence of saponins, flavonoids, anthraquinone and cardiac glycosides. The
methanol extracts, petroleum ether, ethyl acetate and chloroform fractions of the leaf and stem
exhibited larvicidal and anti-inflammatory effects.

Keywords: Funtumia

africana, Larvicidal, Antiinflammatory Activities.

Introduction

Funtumia africana (Benth) Stapf, a member of the Apocynaceae
family is characterized as a tree of about 30 m in height and
usually found in the deciduous and evergreen forests of Guinea-
Bissau through West Cameroons to Fernando-Po . In the genus
Funtumia, there are only two species F. e/astica (Female) and F~.
africana (Male) [1,2] . The two species of the genus Funtumia
have similar characteristics and can only be distinguished from
each other by rubbing the latex between fingers. The latex of £
elastica coagulates into balls when rubbed between fingers while
that of £. africana does not [3] and the flowers of £. elastica are
shorter than those of £. africana[1]

F. africana commonly referred to as bush rubber, bastard wild
rubber or Lagos rubber , Ako ire (Yoruba, SW Nigeria) [2] is used
in traditional medicine for the treatment of fire burns[4.5],
inflammation [6], incontinence of urine [7], amoebic dysentery [8]
and malaria [9].

Previous chemical studies have reported the isolation of alkaloids
[10] such as Funtumine and funtumidine , which are used as
hypotensive, antipyretic and as a local anaesthetic [10]. This study
aims at investigating the larvicidal and anti-inflammatory activities
of the extracts and fractions of the leaf and stem bark of Funtumia
africana.

Methodology

Plant Material

The fresh leaves and stem bark of F. africana were collected from
Oyo State in September, 2011. The plant was authenticated by Mr

(ec) TR

TK Odewo at the Department of Botany, Faculty of Science,
University of Lagos. The herbarium specimen deposited at the
herbarium with voucher number LUH 4063.

Extraction

The fresh leaves and stembark were dried and powdered in an
electric miller. The powdered samples were each macerated in
80% methanol for 72hrs. The filtrate were concentrated in a rotary
evaporator. The dried methanol extracts were reconstituted in
water and successively partioned with Pet ether, ethyl acetate and
chloroform. The fractions were dried under reduced pressure and
stored for further studies.

Phytochemical Screening

The phytochemical screening of the leaf and stembark of £
africana was carried out using standard procedures [11,12].

Antiinflammatory Activity
Animals

Wistar albino rats (60-90g) of both sexes were used and assay was
performed according to International guiding principles concerning
the care and use of laboratory animals. The egg-induced oedema
model was used according to the methods of Winter ef a/, 1962
and Arunachalam ef a/, 2009 [13,14] with little modifications.

The rats were divided into six groups (n=>5)

Group A — Rats received 180mg/kg of methanol extract

Group B - Rats received 180mg/kg of Pet ether fraction

Group C — Rats received 180mg/kg of ethyl acetate fraction

Group D- Rats received 180mg/kg of chloroform fraction

Group E- Rats received 180mg/kg of distilled water

Group F- Rats received 5mg/kg of Diclofenac sodium
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The methanol extracts, fractions and standard drugs were
administered to the respective groups. Thirty minutes after
administration of the extracts/fractions, standard drugs and control,
0.1 ml of the egg albumin were injected into each of the right hind
rat paw. The rat paw circumference of the animals were measured
atinterval of thirty minutes (30 minutes) (0, 30, 60, 90,120, 150 and
180min) for 3 hrs.

The percentage inhibition of oedema was calculated

%P1 = lo -11/i0

Larvicidal Activity
Larva collection

Larvae of Culex pjpiens were collected from a stagnant polluted
puddle at Aiyepe road, Sagamu, Ogun State, Nigeria.

The collected larvae were authenticated by comparing their
features with those reported in the literature. Culex pjpiens are
characterized by slightly longer, constricted antennae and

Extraction

The test solutions of the Pet ether, ethyl acetate and chloroform
fractions of both the leaf and stembark of F. africana were
prepared in required well water at doses of 2000ug/ml, 1000ug/ml,
500ug/ml, 250ug/ml, 125ug/ml and 62.5pg/ml.

The larvicidal bioassay was carried out according to the WHO
methodology [15]. The extracts and fractions were prepared in well
water and transferred into sterile petri dishes. Twenty third and
fourth instars larva of Culex pijpiens were introduced into each of
the extracts and fractions.

The mortality rates were recorded after 24 and 48 hr exposure.
The larvae were considered dead if the larva did not move after
touching with a needle [16,17] or if it showed change in colour or
an abnormal position. 1% ethanol was used as reference. The
percentage mortality was calculated:

PM — Death count of larvae/Initial larvae population X 100

prominent antennal tuft (the tufts on the siphon have multiple hair). RGSU“S
Table 1: Phytochemical Screening of leaf and stem bark of Funtumia africana
Saponins | Tannins | Free Combined Alkaloids | Flavonoids | Cardiac
anthraquinone | anthraquinone glycoside
Leaf + _ + + + + +
Stembark | ++ + + + ++ + ND

+ = Present; ++= Highly present; - = Absent; ND = Not Detected.

Antiinflammatory activities of Extract
and Fractions of F. africana leaf at
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Figure 1: Anti-inflammatory Activities of extract and fraction of £. aficana Leaf at 180mg/kg
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Antiinflammatory Activities of Extract
and Fractions of F. africana Stembark
at 180mg/ml
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Figure. 2: Anti-inflammatory Activities of extract and fraction of £. africana Stem bark at 180mg/kg.
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Figure. 3: % Mortality of Extract and fractions of £. africana after 24 hr Exposure.
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Figure 4: % Mortality of Extract and Fractions of F. africana leaf after 48 hr Exposure.
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of F. africana stem bark after 24 hrs
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Figure 5: % Mortality of Extract and Fractions of £. aficana stem bark after 24 hrs Exposure.
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Figure 6: % Mortality of Extract and Fractions of £.africana stem bark after 48 hrs Exposure.

Discussion

F. africana (Benth) Stapf a member of the Apocynaceae family is
used in the treatment of several ailments including inflammation
and malaria. Phlogistic agent (egg albumin model) used in this
study to induce inflammation and exhibit inflammation in three
phases. The early phase mediated by histamine within the first two
hours, intermediate phase caused by bradykinin and the late phase
by synthesizing of prostanoid [18,19]. In previous studies on the
acetone crude extract of F. africana leaf and the heaxane and
chloroform fractions of the acetone crude extract exhibited
moderate activity against the COX-1 and COX-2 assays.[20] The
previous study and this study have been able to establish that the
compounds responsible for  anti-iflammatory activity are
moderately polar in nature.

The phytochemical screening of the leaf and stem bark of £
africana revealed the presence of Saponins, Anthraquinone,
flavonoids, cardiac glycosides in both the leaf and stem bark.
However tannins were found present in the stem bark but absent in
the leaves. Table 1. These secondary metabolites in ~. africana
are similar to those present in F. e/astica as reported by Adekunle
and lkumapayi (2006) [21]. This therefore suggests that the two
species of the genus Funfumia are rich sources of flavonoids,
saponins, anthraquinone and steroids.

In the anti-inflammatory study, there were similarities in the
activities of the methanol extract, ethyl acetate, chloroform and pet
ether fractions of the leaf with the highest percentage inhibition of
39.3%, 40.9%, 34.4% and 42.6% respectively at 180 mins. Fig 1.

The extract and fractions were able to reduce inflammation at the
early, intermediate and later phases.

In the case of the stem bark, the effect of the extract and fractions
on inflammation were not as much as those of the leaf between 0
and 150 mins , while at 180 mins, the methanol extract, ethyl
acetate, chloroform, pet ether fractions of the stem bark and
Diclofenac  Sodium exhibited a percentage decrease in
inflammation of 41.9%, 38.7%, 41.9%, 35.5% and 33,9%
respectively. Fig. 2.  The effect of the methanol extract, ethyl
acetate, chloroform fractions of the leaf at 30, 60,90, 120 and 150
minutes were more pronounced than the extract and fractions of
the stem bark at the same time interval.

The anti-inflamatory activity of the standard drug Diclofenac
sodium (5mg/ml) was not as effective between 30, 60 and 90 mins
compared to the effect of the leaf extract and fractions.

The anti-inflammatory activity exhibited by pet ether, ethyl acetate
and chloroform fractions of F£ africana indicates that the
compounds responsible for this effect have varying polarity in
nature.

The results therefore indicate the possible ability of the extract and
fractions of F£. afficana to inhibit bradykinin, the synthesis of
prostanoid, generation of excessive nitric oxide and cytokinase.
The presence of flavonoids as indicated in the phytochemical
analysis, could also be responsible for the anti-inflammation
effects. This is because previous studies have reported the
importance of flavonoids in the inhibition of prostalgladin synthesis
[22,23,24].
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In the larvicidal studies, the crude extracts and fractions of £
africana exhibited varying degree of larvicidal activities at different
concentrations by exhibiting a dose-dependent larvicidal activities.
The ethyl acetate and pet ether fractions of the leaf exhibited the
most pronounced mortality of 77.5% and 67.5% at 1000pg/ml over
24 hr exposure as well as 92.5% and 90% over 48 hr exposure.
The least activity was observed in the chloroform fraction over 24
and 48 hr exposure (27.5% and 40% respectively) at 1000pg/ml.
Fig. 3and 4.

The larvicidal activities exhibited by the extract and fractions of the
stem bark were low. The pet ether fraction of the stem bark of
F.africana exhibited a 35% mortality at 1000pg/ml over 48 hrs
exposure. Fig.6.

The Pet. Ether and ethyl acetate fractions of the leaf of F Africana
exhibited a dose-dependent effects.  There were however
similarities in the larvicidal effects of the two fractions after 24 hr
and 48hr exposure. The ethyl acetate fraction at 1000, 500, 250,
125 and 62.5 pg/ml doses exhibited 92.5%, 65%, 47.5%, 30% and
15% mortality rate while the petroleum ether fraction exhibited
90%, 40%, 12.5%, 10% and 7.5% mortality rate respectively after
48hr exposure at 1000ug/ml, 500ug/ml, 250ug/ml, 125p/m,
6.5ug/ml..

The larvicidal effect of the leaf of . africana was more pronounced
than that exerted by the stem bark with the ethyl acetate fraction of
the leaf exerting the most pronounced larvicidal effects.

This study therefore suggests that compounds mainly responsible
for the larvicidal activity in the leaf of £ africana are mainly non-
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