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ABSTRACT

ARTICLE HISTORY

The genus Ficus is one of the largest genera of the mulberry family (Moraceae) consisting
of about 800 species of woody trees, shrubs, vines and climbers collectively known as ‘figs’
occurring in most tropical and subtropical forests worldwide. Fig plants are known for their
ethnopharmacological, therapeutic and commercial importance and have been used in
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traditional medicines as a cure against malaria, diabetes, cancer, diarrhea, pyretic, ulcer, as
well as gastrointestinal and urinary tract infections. Therefore, the present review aims to

offer an updated compendium of documents sourced from recent publications regarding
ethnopharmacology, phytochemistry and biological activities of nine selected African Ficus
species with the aim to open new prospects and strategies for further pharmacological research

as a remedy for various ailments and for drug development.
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1. Introduction

edicinal plants play a significant role in the

discovery of new medications and expansion

of existing plant drug sources (Bindu et al.,
2016). In the food, fragrance, and cosmetics industries,
they have also been proven effective and beneficial
(Mohammadhosseini et al, 2019; Frezza et al., 2020).
About seventy-four percent of the 121 therapeutically
active plant-derived phytochemicals currently in use
around the world were established after more research
has been done to substantiate their ethnomedicinal
usage. However, medicine systems are poorly
documented even up till now. Unfortunately, due to the
rapid loss of natural habitats of some of these plants
as a result of anthropogenic activity, recording of
therapeutic importance of African species is becoming
increasingly important (Gurib-Fakim 2006). Research

papers from scientific literatures have revealed the
efficacy of medicinal plants from Africa, which are
thought to play an essential role in the preservation
of health and the introduction of new treatments
(Mahomoodally, 2013). In spite of this, there is a paucity
of updated comprehensive compilations of promising
medicinal plants from Africa.

The angiosperm genus Ficus L. (commonly known as the
figs) belongs to the Moraceae (Mulberry or Fig) family
and is native throughout the tropics and the subtropics
with a few species extending into the semi-warm
temperate zone (Somashekhar and Mahesh 2013). It is
a large genus with about 800 species spread globally
(Berg and Corner, 2005) including trees, shrubs, vines,
climbers, epiphytes, and hemi-epiphytic stranglers,
of which 120 species are found in the Americas, 105
species in Africa (Arabian Peninsula, Indian Ocean
Islands including Madagascar), and 367 species
occurring through the Asian-Australasian region (Berg
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and Corner, 2005) making it the world’s most diverse
woody plant genus (Corner, 1988). Approximately 755
species have been estimated, with about 511 species in
Asia, Malaysia, Pacific Island and Australia, 132 species
in Central and South America and 112 in Africa, South
of Sahara and Madagascar (Van Noort and Rasplus,
2004-2012).

Species of this genus are known for their large quantities
of latex in the bark, leaves and branches. Hood-like
stipules covering new buds at the twig tips, ring scars
on their twigs left by the stipules that have fallen off,
and a specialized reproductive structure known as the
Syconium are common features in them (Burrows and
Burrows, 2003). These latex-like materials within their
vasculatures are responsible for protection and self-
healing potential of plant species in this genus (Berg
and Hijman, 1989).

Plants of the genus Ficus comprise many varieties,
notable  generic  diversity, and  exceptional
pharmacological activities (Woodland, 1997) which
have been used traditionally against an array of human
and animal diseases related to digestive, respiratory,
endocrine, reproductive systems and also a cure for
gastrointestinal and urinary tract infections (Badgujar
et al, 2014).

This review article provides an appraisal in a
concise manner regarding the ethnopharmacology,
phytochemistry and biological activities of nine selected
African species from the genus Ficus. These nine species
are found in Africa (Table 1) and have been extensively
reported in literature when this review was prepared.

2. Methodology

Literature used in this review article was sourced
from several electronic databases including Google,
Google Scholar, PubMed, Medline and Research Gate
using the search terms: Ficus genus, figs, fig trees,
species of Ficus, classification and distribution of
the Ficus, ethnopharmacology, ethnomedicinal uses,
phytochemistry and bioactivity. The search terms
yielded more than 300 publications accessible online.

3. Botanical description of the selected African
Ficus

3.1. F. carica

F. carica plant is a bush or small tree, from 1 to 12 m
(3-39 ft.) high, with broad, rough, deciduous leaves that
are deeply lobed or sometimes nearly entire. The leaves
and stems exude white latex when broken. Its fruits,
known as syconia, are borne singly or in pairs above the
scars of fallen leaves. Flowers are staminate (male) or
pistillate (female) and enclosed within the inflorescence
structure. F. carica is generally a shallow, fibrous-rooted
species; however, depending upon the soil conditions,
the roots may spread laterally and vertically. The lenticels
become corky, rough and darker with increasing
age. The length of the internode increases towards
the median part of the shoot. The young twigs are
commonly glabrous and brownish to green, but quickly

change to grey as the branches age (Condit, 1947;
Ferguson et al, 1990; Datiles, 2015; Britannica, 2021).

3.2. F. elastica

F. elastica is commonly known as rubber fig or rubber
tree. F. elastica is an epiphyte plant which grows on the
branches of various tropical tree species and develops
aerial blastogenic roots that penetrate the soil. The aerial
part of these roots becomes trunkish ‘strangling’ the
host tree. In cultivation, it often develops an extensive
surface root system. It has many trunks and smooth
bark of dark pale grayish color. They are usually droop
or rarely upright, slightly exfoliated having an initial
greenish brown color which when mature becomes
greenish gray. The leaves are large, simple and leathery,
green in color, relatively thick, acuminate at apex and
have a round base with their shape elongated, ovoid
or elliptic,c, mainly arranged alternately, their length
being between 8 and 30 cm (3.1-12 in) and their width
between 5and 15 cm (2-6 in). Their petioles are leathery,
yellowish-brown to black and have a length of 2.5to 5
c¢m (1-2 in). The flowers are produced in the interior of
an axillary inflorescence and they have a creamy white
color while fruits of F. elastica are within the fleshy stem
(Kunkel, 1978; Hamilton, 1991; Burrows and Burrows,
2003; Bajaj, 2010).

3.3. F. exasperata

F. exasperata, commonly called sandpaper fig tree or
white fig tree, is a terrestrial afro-tropical shrub or small
tree with scabrous, with ovate leaves that grows up
to about 20 m and prefers evergreen and secondary
forest habitats. Leaves (3-20 x 2-12 cm) are distichous,
alternate, ovate to elliptic, subcoriaceous to coriaceous,
apex shortly acuminate. Leaves base are acute to obtuse,
upper surface scabrous having a very rough surface,
making them look like sand paper. Veins are lateral with
3-5 pairs and has basal pair branched reaching margin
at or above middle of the lamina. Petiole and stipules
are 0.5-4 cm and 0.2-0.5 m long respectively. Flowers
are unisexual and pink, purplish or yellow, that becomes
orange or red at maturity (Berg, 1989; Berg and Wiebes,
1992; Ahmed et al,, 2012).

3.4. F. glumosa

F. glumosa known as hairy rock fig, or mountain rock
fig, is a shrub or tree that grow to about 12 m with
a trunk of about 2 m of girth. The leaves are ovate,
sometimes almost round 2-14 x 2-9 cm, its base are
cordate and hairy (especially on lower leaf surface) to
glabrous. The Figs are in pairs in leaf axils or just below
the leafy part, sessile or on tiny stalks. The branches are
mostly horizontal and widely spread, which are often
supported by stilt roots (Beentje and Mbago, 2007;
Benjamin, 2016).

3.5. F ingens

F. ingens known as red-leaved fig or red-leaved rock
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Table 1
Distribution of nine selected African Ficus species.

Plant species Distribution

Native: Afghanistan, Cyprus, Greece, Iran, Iraq, Kriti, Lebanon-Syria, Palestine, Tadzhikistan,
Transcaucasus, Turkey, and Turkmenistan.

Introduced in: Alabama, Albania, Algeria, Andaman lIs., Arkansas, Austria, Azores, Baleares,
Bangladesh, Bermuda, Bulgaria, California, Canary Is, Cape Verde, Chad, China North-
Central, China South-Central, China Southeast, Corse, Czechoslovakia, East Aegean Is., Easter
F. carica L. Is., Ecuador, Egypt, El Salvador, Eritrea, Florida, France, Great Britain, Gulf of Guinea Is., Gulf
States, Hungary, India, Italy, Juan Fernandez Is., Korea, Krym, Libya, Madeira, Masachusettes,
Mauritius, Mexico Central, Mexico Southwest, Morocco, New Mexico, New York, New
Zealand North, New Zealand South, Nicobar Is., Niger, Norfolk Is., North Carolina, Oman,
Peru, Portugal, Réunion, Sardegna, Saudi Arabia, Sicilia, Sinai, Somalia, South Carolina, Spain,
Switzerland, Tokelau-Manihiki, Tristan da Cunha, Tunisia, Turkey-in-Europe, Uzbekistan,
Western Sahara, Xinjiang, Yemen, and Yugoslavia.

Native: Assam, Bangladesh, China South-Central, East Himalaya, Jawa, Laos, Malaya,
Myanmar, Nepal, Sumatera, Thailand, and Vietnam.

F. elastica Roxb. ex.|[Introduced in: Andaman Is., Bahamas, Cameroon, Cuba, Dominican Republic, Ecuador, El
Hornem Salvador, Florida, Gambia, Gulf of Guinea ls., Haiti, Jamaica, Juan Fernandez lIs., Leeward
Is., Mauritius, Mexico Southwest, New Caledonia, New Guinea, Nicobar Is., Peru, Puerto
Rico, Réunion, Sicilia, Spain, Sri Lanka, Trinidad-Tobago, Venezuela, Venezuelan Antilles, and
Windward Islands.

Native: Angola, Benin, Burkina, Burundi, Cameroon, Central African Repu, Congo, Djibouti,
F. exasperata Vahl Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Gulf of Guinealls., India, lvory Coast,
Kenya, Liberia, Malawi, Mali, Mozambique, Nicobar Is., Nigeria, Rwanda, Senegal, Sierra
Leone, Sri Lanka, Sudan, Tanzania, Togo, Uganda, Yemen, Zambia, Zaire, and Zimbabwe.

Native: Angola, Benin, Botswana, Burkina, Burundi, Cameroon, Central African Republic,
F. glumosa  (Miquel) | Chad, Djibouti, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast,
Delile. Kenya, KwaZulu-Natal, Malawi, Mali, Mozambique, Namibia, Nigeria, Northern Provinces,
Rwanda, Saudi Arabia, Senegal, Sierra Leone, Somalia, Sudan, Swaziland, Tanzania, Togo,
Uganda, Yemen, Zambia, Zaire, and Zimbabwe.

Native: Algeria, Benin, Botswana, Burkina, Burundi, Cameroon, Cape Provinces, Central
African Republic, Chad, Djibouti, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Ivory
F. ingens (Miquel) Miquel | Coast, Kenya, KwaZulu-Natal, Malawi, Mali, Mozambique, Namibia, Niger, Nigeria, Northern
Provinces, Oman, Rwanda, Saudi Arabia, Senegal, Somalia, Sudan, Swaziland, Tanzania,
Togo, Uganda, Yemen, Zambia, Zaire, and Zimbabwe.

Native: Aldabra, Angola, Benin, Burkina, Cameroon, Cape Verde, Central African Republic,
Chad, Comoros, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Gulf of Guinea
F. lutea Vahl Is., Ivory Coast, Kenya, KwaZulu-Natal, Liberia, Madagascar, Malawi, Mali, Mozambique,
Nigeria, Oman, Rwanda, Senegal, Seychelles, Sierra Leone, Somalia, Swaziland, Tanzania,
Togo, Uganda, Zambia, Zaire, Zimbabwe.

Introduced in: Chagos Archipelago, El Salvador, Puerto Rico, and Trinidad-Tobago.

Native: Angola, Benin, Botswana, Burkina, Burundi, Cameroon, Cape Provinces, Cape Verde,
F. sur Forssk Caprivi Strip, Central African Republic, Chad, Congo, Eritrea, Ethiopia, Gabon, Gambia, Ghana,
Guinea, Guinea-Bissau, Gulf of Guinea Islands., Ivory Coast, Kenya, KwaZulu-Natal, Liberia,
Malawi, Mali, Mozambique, Namibia, Nigeria, Northern Provinces, Rwanda, Senegal, Sierra
Leone, Sudan, Swaziland, Tanzania, Togo, Uganda, Yemen, Zambia, Zaire, and Zimbabwe.

Native: Angola, Benin, Botswana, Burkina, Burundi, Cameroon, Cape Provinces, Cape Verde,
Caprivi Strip, Central African Republic, Chad, Congo, Eritrea, Ethiopia, Gabon, Gambia,
F. sycomorus L. Ghana, Guinea, Guinea-Bissau, Gulf of Guinea Is., Ivory Coast, Kenya, KwaZulu-Natal, Liberia,
Malawi, Mali, Mozambique, Namibia, Nigeria, Northern Provinces, Rwanda, Senegal, Sierra
Leone, Sudan, Swaziland, Tanzania, Togo, Uganda, Yemen, Zambia, Zaire and Zimbabwe.

Native: Angola, Benin, Botswana, Burkina, Burundi, Cameroon, Cape Provinces, Cape Verde,
Caprivi Strip, Central African Republic, Chad, Congo, Djibouti, Eritrea, Ethiopia, Gabon,
F. thonningii Thume Gambia, Ghana, Guinea, Guinea-Bissau, Gulf of Guinea Islands., Ivory Coast, Kenya, KwaZulu-
Natal, Liberia, Malawi, Mali, Mozambique, Namibia, Niger, Nigeria, Northern Provinces,
Rwanda, Senegal, Sierra Leone, Somalia, Sudan, Swaziland, Tanzania, Togo, Uganda, Zambia,
Zaire, and Zimbabwe.

(www.plantsoftheworldonline.org)
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fig is a semi-evergreen tree with a briefly deciduous
period, up to 10 m, occasionally higher, with a rounded
or spreading crown and with a spread of up to 30 m
wide. The heart-shaped or lanceolate, dull green leaves
are hairless and leathery, with conspicuous yellow veins
running parallel from the midrib and loping along the
margin with three distinct veins at the base, up to 165 mm
long and 85 mm wide. New leaves are coppery or reddish
and later turn green. Stalked fruit or small figs are borne
in pairs or singly in the leaf axil or on bare stems below
the leaves. The smooth bark is pale grey, while younger
branches have a yellow tinge. Fruits are white at first,
becoming pink, red or purple when mature and are soft
and fleshy (Mogg, 1975; Palmer, 1977; Jordaan, 2005).

3.6. F. lutea

F. lutea, also called giant leaved fig, is a large briefly-
deciduous tree, capable of growing to 25 m. Its large
spreading crown can span 30-45 m in width. The bark
is relatively smooth-textured and dark grey to brown
in color. Branches may be finely hairy when young,
becoming smooth with age. The smooth glossy leaves
are very large in size and quite distinctive, ranging from
130 to 430 mm in length and up to 200 mm in width.
They are held towards the ends of the branches, are
ovate to elliptic or obovate and exhibit clear yellow
veining. The attractive bronze stipules effectively sheath
the terminal buds. The leaf margins are entire and the
stout leaf stalks measure from 25 to 150 mm in length.
The syconia (‘fruits’) are crowded towards the ends
of the branchlets in the leaf axils or below the leaves.
They measure 15 to 30 mm in diameter, are sessile
(stalkless) and are densely hairy. Although exhibiting
many distinctive characters, F. lutea can superficially
resemble F. trichopoda (swamp fig) with which there is
some distribution overlap. The latter is distinguished
in having 7 to 11 pairs of lateral veins in the leaves as
opposed to the 6 to 8 evident in F. lutea (Coates, 2002;
Burrows and Burrows 2003; Jan-Hakon, 2004).

3.7.F sur

F. sur, with the common names as broom cluster fig,
cape fig and bush fig, is a fast-growing deciduous or
evergreen tree with a large and spreading crown that is
stabilized on the typically fluted trunks and buttressed
roots. It usually grows from 5-12 m (16-39 ft) in height
but may attain a height of 35-40 m (115-131 ft). It is
characterized by white latex in severed parts of the
plant, including in buds, leaves, petioles, fruit stalks,
barks, branches and branchlets. Interestingly, the fruits’
stalks are particularly rich in the white latex. The trunk
is often short (especially where branching begins early
in the tree’s life cycle) and is firmly buttressed. Bark can
be brownish, grayish or whitish externally but the slash
is greenish to pink. The spirally-alternate leaves are
simple, somewhat grayish-green in color.

F. sur is cauliflorous and its inflorescences are figs.
Figs are globular to oblong-ovoid fleshy receptacles

which contain the sessile male, female and gall flowers.
These flowers are unisexual and are accessed by wasps
through an opening called ostioles. The figs occur on
stems, branches, and leafless branchlets or in leaf axils.
They are densely tomentose and develop as green
globular fruits which turn to orange or orange-red
as they ripen. Ripe figs are edible, but are full of the
wasps (e.g., the Ceratosolen wasps) that pollinated the
long female flowers and laid their eggs in the ovules
(Palgrave, 1984; Von Breitenbach, 1985; Hankey, 2003;
Negash, 2021).

3.8. k. sycomorus

F. sycomorus also called sycamore fig or common
cluster fig or mulberry fig, is a semi-deciduous tree, up
to 35 m tall. The branches start from the lower parts
of the stem and make shapes like umbrellas. Bark on
young branches is covered with long hairs, greenish
yellow, but pale brown to yellowish brown and flaking
in papery strips on older branches and stems. The main
trunk sometimes grows to more than 2 m in diameter.
The leaves are heart-shaped, spirally arranged and
about 10 to 14 cm long. The leaves are dark green with
yellow veins, base lobed, leaf tip rounded, veins raised
on lower surface and leaves are rough to the touch.
The 20-30 mm long leaf stalks are hairy on young
leaves but become glabrous in older leaves. Figs are in
close-packed clusters on many-branched, fruit-bearing
branchlets, nearly round, 20-50 mm in diameter and
yellowish red to red when ripe, with 25-35 mm long
stems. Milky latex is in all parts of the tree. The fruit
is round-shaped and has high nutritive value. The fruit
is green and is about 2 to 3 ¢cm in diameter. Several
hundreds to thousands of seeds are present in the fruit
and it is very tasty. Sometimes, the bark is green, but
other times it is yellow with white latex. (Singh et al.,
2011; Weli et al., 2015; Cathbert, 2019).

3.9. F. thonningii

F. thonningii is an evergreen tree of 6-21 m height,
with a rounded to spreading and dense crown. Bark
on young branches is hairy with a stipular cap covering
the growth tip, but smooth and grey on older branches
and stems. The whole plant exudes copious, milky latex
often turning pinkish. Leaves are simple, glossy, dark
green, thin and papery or slightly leathery, margin
smooth, elliptic or obovate. Figs in leaf axils, sometimes
below the leaves enclosing many small flowers, are
mostly hairy and borne in the leaf axils, sessile or on
peduncles to 10 mm long (Orwa et al., 2009).

4. Ethnopharmacology of the selected African Ficus

Different organs of Ficus plants including bark, leaf,
twigs and roots possess ethnopharmacological values,
and have been used traditionally as a source of food
and medicine.

4.1. Stem bark
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Ficus carica stem bark is used as a medicine for
gastrointestinal (colic, indigestion, loss of appetite,
and diarrhea), respiratory (sore throats, cough, and
bronchial problems), inflammatory and cardiovascular
disorders (Burkill, 1935; Penelope, 1997). F. exasperata
stem bark decoction is used in the treatment of malaria,
worms, hemorrhoids, abnormal enlargement of the
spleen, heart problems, cough, dizziness and its sap
is used for the treatment of wounds, sores, abscesses,
eye ailments and stomach-ache (Neuwinger, 2000). In
central Africa and Tanzania, the powdered bark of F.
glumosa mixed with latex is used to treat dental caries;
a decoction of the bark is used as mouth wash against
toothache, also applied topically against headache,
and bark macerate is applied to the eyes to prevent
conjunctivitis in newborn. In Nigeria, the stem bark of
F. glumosa was also used for rheumatism (Abubakar et
al., 2007). A decoction of the bark of F. lutea is useful
in the treatment of stomach disorders, dysentery,
sterility, and colds (Von Maydell, 1990). A decoction of
F. sur bark has been used as a galactogogue in women
and cows and to prevent vomiting in West Africa, by
traditional doctors (Kunle et al., 1999). Water extract of
powdered stem bark of F. sycomorus has been reported
as an analgesic or for the treatment of ailments, such as
mental illness, wound dressing, and diarrhea (Sandabe
and Kwari, 2000). The infusion of pounded stem bark of
F. thonningii is used for treating influenza, sore throat,
colds, arthritis, rheumatism, inflammation, emphysema,
diarrhea, cyst, ulcers, infertility, irregular menstrual
cycle, constipation, and bowel disorder (Teklehaymanot
and Gidday, 2007; Orwa et al., 2009; Prelude medicinal
plants database, 2011).

4.2. Fruit

Ficus carica fruits (fresh or dry) are edible and consumed
as food, and also for the treatment of inflammations,
paralysis, liver diseases, chest pain, piles, leprosy,
nose bleeding, and as an antipyretic, aphrodisiac,
lithontriptic, hair-nutritive, emollient, demulcent and
laxative (Duke et al., 2002; Shukranul et al,, 2013). The
fruits of F. exasperata are eaten as a treatment for
cough and venereal diseases while powdered dried
fruits are added to porridge for the treatment of sterility
in women (Neuwinger, 2000). In Senegal and Ivory
Coast, the fruits are used in preparations to cure female
sterility (Jasen, 2005). Ground F. sur fruit is used to treat
typhoid fever (Faleyimu et al., 2010) and finally, the
fruits of F. sycomorus have been reported to treat fungal
infections, jaundice, and dysentery (Hassan et al., 2007).

4.3. Latex

Latex from F. carica is used as expectorant, diuretic,
anthelmintic, anemia and as a curdling agent in the
production of extremely well-known milk product like
cheese by several indigenous communities (Badgujar et
al, 2014). In Zimbabwe, the F. glumosa latex is diluted
with water and used to treat diarrhea (Hamidu et
al, 2017). Also, F. ingens latex is used as a substitute
disinfectant for iodine and for wound healing (Von

Maydell., 1990). Latex of F. sur has been used in Zaire,
for the treatment of burns (Burkill, 1985). Latex of plants
in Ficus genus is generally applied externally on wounds
to reduce inflammation, pain, edema and enhances its
healing (Bhalerao, 2014). Latex from F. thonningii has
been used for treating fever, tooth decay, ringworm,
cataract and as vermifuge and galactogogue (Alawa
et al., 2002; Arbonier, 2004; Mali and Mehta, 2007).

4.4. Leaves

Leaves of F. carica are used ethnopharmacologically to
treat various ailments such as gastrointestinal (colic,
indigestion, loss of appetite, and diarrhea), respiratory
(sore throats, coughs, and bronchial problems) and
cardiovascular disorders. They are also used as anti-
inflammatory and antispasmodic agents (Duke et al,
2002; Shukranul et al., 2013). F. elastica leaves extract is
used for the treatment of skin allergies, skin infection,
anemia, neurodegenerative disorders and as a diuretic
agent (Kim, 2012). F. exasperata leaves pulp or sap is
externally applied for the treatment of rash, wounds,
leprous sores, fungal infections, itching, edema,
ringworm, rheumatism, gastric ulcer, urinary tract and
kidney disease, high blood pressure, cough, colds, flu,
asthma, gum inflammation, throat ailments, lumbar and
intercostal pain (Neuwinger, 2000). Leaves of F. glumosa
are used to treat skin diseases and diabetes (Madubunyi
etal, 2012). F.ingens leaves are used to treat malaria and
are taken as a tonic (Achigan-Dako et al.,, 2010). Leaves
of F. sur when chewed and swallowed three times per
day for approximately six weeks are claimed to act as
a remedy for peptic ulcer by people in the middle-belt
region of Nigeria (Kunle et al., 1999). Macerations of
fresh leaves of F. thonningii, taken orally, have been used
by traditional healers for treating diarrhea, gonorrhea,
diabetes mellitus, stomach pains, gastritis, gastric
ulcers, bronchitis, urinary tract infections and other
stomach conditions in human and animals (Cousins
and Huffman, 2002; Njoronge and Kibunga, 2007).

4.5. Roots

Ficus carica roots have been used to treat colic,
indigestion, diarrhea, sore throats, coughs, bronchial
problems, inflammatory, cardiovascular disorders,
ulcerative diseases and cancers (Rubnov et al, 2007;
Gilani et al., 2008). Root decoctions of F. exasperata are
taken for treatment of urinary tract ailments, gonorrhea,
asthma, cough, tuberculosis, and eye problems. In
animal, it is used to hasten expulsion of the afterbirth
(Neuwinger, 2000). In Senegal and Ivory Coast, the roots
are used in preparations to cure female sterility (Jasen,
2005). In northern part of Nigeria, the fresh young
aerial root of F. sur along with the inner bark is chewed
with kolanut to alleviate thirst and to treat sore throat
(Kunle et al.,, 1999). The roots of F. thonningii are used
for treatment of malaria, fever, hepatitis, miscarriages,
nose bleeding, stomach pains, pneumonia, chest
pain and dental pain (Njoronge and Kibunga, 2007;
Teklehaymanot and Gidday, 2007; Prelude medicinal
plants database, 2011).
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5. Phytochemistry

The phytochemistry of the genus Ficus has been
extensively studied revealing the presence of various
types of chromones, coumarins, flavonoids, glycosides,
pigments, polyphenols, terpenoids, hydrocarbons and
other secondary metabolites in different parts of the
plants (Table 2). Some of these phytochemicals have
been responsible for their medicinal potentials and
pharmacological properties and provided evidence in
support of ethnopharmacological uses of the genus
Ficus.

5.1. Anthocyanins

Anthocyanins are most known for their antioxidant
activity, by scavenging free radicals or metals that could
generate such radicals. The completely conjugated
structure of anthocyanins allows electron delocalization,
resulting in a very stable radical scavenging product,
which is favorable in terms of antioxidative ability
(Kahkonen and Heinonen, 2003). Several studies
have found a positive link between anthocyanins
and health-promoting properties, mostly in in vitro
and animal studies. Structure-antioxidant activity
relationships have been strongly demonstrated by
earlier researchers (Rice-Evans et al., 1996; Azuma et al.,
2008). Anthocyanins have additionally been associated
with antidiabetic by activation of AMP-activated protein
kinase (AMPK) (Takikawa et al., 2010), anti-inflammatory
by down regulation of cyclooxygenase (COX)-2 (Pereira
et al, 2017), and neuroprotective properties by
improving the glutamatergic neurotransmission (Shah
etal., 2015), as well as the prevention and improvement
of cardiovascular disease by increasing the superoxide
dismutase antioxidant activity (Wang et al, 2017).
Cyanidin (1) and pelargonidin (2) derivatives have
been isolated from the fruits of £. carica (collected from
Bet-Dagan, Israel and Salamanca, Spain). Cyanidin-3-
rhamnoglucoside (3) and cyanidin-3-glucoside (4) were
isolated using hydrochloric acid in methanol (Solomon
et al, 2006), while trifluoracetic acid in methanol
afforded (epi)catechin-(4—8)-cyanidin-3-glucoside (5),
(epi)catechin-(4—8)-cyanidin-3-rutinoside (6), cyanidin-
3,5-diglucoside (7), (epi)catechin-(4—8)-pelargonidin-
3-rutinoside (8), 5-carboxypyranocyanidin-3-rutinoside
(9). cyanidin-3-malonylglicosyl-5-glucoside  (10),
cyanidin-3-glucoside (4), cyanidin-3-rutinosyl (11),
pelargonidin-3-glucoside (12), pelargonidin-3-
rutinosyl (13), peonidin-3-rutinoside (14) and cyanidin-
3-malonylglucoside (15) (Duefas et al., 2008).

5.2. Ceramide

Ceramides and other sphingolipids have biological
activities, including anticancer properties, maintaining
nerve function, reducing cholesterol absorption
(Wehrmdiller, 2007) and antimicrobial properties (Simo
et al, 2008; Poumale, 2012). A few ceramides have
been reported in the Ficus genus. Elasticamide (16) was
isolated from the methanolic wood extract of F. elastica

aerial roots and reported for its anti-proliferative activity
against human cell lines (glioblastoma, carcinoma, and
melanoma) while the chloroform:methanol extract of
F. elastica aerial roots gave ficusamide (17) (collected
from Yaounde, Cameroon) (Mbosso et al., 2012). Also,
the methanol extract of the stem of F exasperata
(collected from Dja, Cameroon) yielded ficusamide (17)
which showed a weak activity against Escherichia coli
(Dongfack et al.,, 2012). The stem bark of F. glumosa
(collected from Makenene, Cameroon) extracted with
dichloromethane:methanol extract gave glumoamide
(18) and glumoside (19) which showed no significant
anti-proliferative activity (Nana et al,, 2012). Lutamide
(20), lutaoside (21) and benjaminamide (22) were
isolated from the methanolic extract of F. lutea leaves
(collected from Kribi, Cameroon), lutaoside (21)
and benjaminamide (22) inhibited the growth of
Scenedesmus subspicatus, Chlorella sorokiniana, Mucor
miehi, Bacillus subtilis, Candida albicans, with inhibition
zone (IZ) diameters ranging from 11 to 17 mm while
lutamide inhibited the growth of Mucor miehe, Bacillus
subtilis, Chlorella vulgaris, Scenedesmus subspicatus
and Candida albicans with |Z diameters ranging
from 10 to 16 mm (Simo et al., 2008; Poumale, 2012).

5.3. Coumarins

Coumarin (23) and its derivatives are a class of
phenolic compounds found in the Ficus genus.
Coumarin derivatives are considered to have a wide
range of biological activity, such as anti-inflammatory
(Witaicenis et al., 2014), anticancer (Bronikowska et al.,
2012; Nasr et al, 2014), anti-coagulant, antioxidant,
as well as anti-HIV and anti-bacterial (Canning et al.,
2013). F. carica leaves, stem bark, root heartwood,
pulp and pulp peels extracted with methanol or
ethanol or hexane:dichloromethane have been
reported to contain different coumarin compounds
such as umbelliferone (24), 6-(2-methoxyvinyl)-7-
methylcoumarin (25), psoralen (26), 8-methyl psoralen
(27), 5-(1',1"-dimethylallyl)-8-methyl psoralen (28),
bergapten (29), xanthotoxin (30), 4',5' dihydropsoralen
(31), marmesin (32) angelicin (33) (collected from
Yunnan, China) (Liu et al.,, 2011 and Mawa et al,, 2013).
Bergapten (24) and marmesin (27) and were found in
F. glumosa stembark (collected from KwaZulu-Natal,
South Africa) using hexane:dichloromethane (Awolola,
2015).

5.4. Flavonoids

Many flavonoid compounds possesses antioxidative
activity,  free radical scavenging capacity,
cardioprotective, antidiabetic, anti-inflammatory, anti-
allergic and antimicrobial activities; more recently
as an anti-cancer agents (Cowan, 1999; Cushnie and
lamb, 2005; Mishra et al., 2009; Ramchoun et al., 2009;
Nagendra et al, 2010; Pan et al, 2010; Karak, 2019).
Ficus carica aqueous extract afforded quercetin-3-O-
glucoside (34) and rutin (35) (Mawa et al,, 2013) while
the stem bark methanolic extract yielded caricaflavonol
diester A (36) and caricaflavonol diester B (37) (Ahmad
et al, 2013). Morin (38), rutin (35), quercitrin (39),
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Table 2
Phytochemicals from the selected African Ficus species.
Plant species | Plant Organ Compounds References
Umbelliferone (24), 6-(2-methoxyvinyl)-7-methylcoumarin (25), psoralen
(26), bergapten (29), xanthotoxin (30), 4',5' dihydropsoralen (31), marmesin
(32), rutin (35), caricaflavonol diester A (36), caricaflavonol diester B (37),
L quercetin  (54), P-sitosterol (86), B-sitosterol-3-O-B-D-glucoside (87),
B-sitosterol acetate (88), -amyrin (90), B-amyrin acetate (91), stigmasterol
(92), lupeol (93), lupeol acetate (94), oleanolic acid (96), bauerenol (119),
and methyl maslinate (121) (Saeed and Sabir, 2002;
. R Psoralen (26), 8-methyl psoralen (27), 5-(1",1"dimethylallyl)-8-methyl Solol'non et al, 2006’:
F. carica L. . . . Duenas et al, 2008;
psoralen (28), bergapten (29), B-sitosterol (86), B-sitosteryl palmitate (89), L '
and neolup-12-en-3B-yl acetate (97) Oliveira et al, 2009;
Mawa et al, 2013;
P Psoralen (26), bergapten (29), quercetin-3-O-glucoside (34) and rutin (35), | Ahmad et al,, 2013).
chlorogenic acid (74), and ferulic acid (75)
6-0-Palmitoyl-B-D-glucosyl-B-sitosterol (122), 6-O-linoleyl-B-D-glucosyl-
Lx B-sitosterol (123), O-stearyl-B-D-glucosyl-B-sitosterol (124), and 6-O-oleyl-
B-D-glucosyl-p-sitosterol (125)
F Cyanidin-3-0O-glucoside (4), and angelicin (33)
L Rutin (35), morin (38), quercitrin (39), myricitrin (41), Icariside F2 (76),
F elastica syringin (77), oleanolic acid (96), and ursolic acid (100) (Almahyl et al, 2003;
E%Xﬁém ex. Elasticamide (16), ficusamide (17), B-sitosterol (86), sitosterol-3-O-B-D- E/Ilf)rgssoetet a;'i ;81;
r ArR-B glucoside (87), stigmasterol (92), friedelinol (98), ursolic acid (100), and i !
4 . 2016, 2017).
ficusoside B (115)
L Quercitrin (39), apigenin-C-8 glucoside (43), and isoquercitrin-6-O-4-
hydroxybenzoate (44)
\F/' hlexasperata Ficusamide (17), bergapten (29), sitosterol-3-O-B-D-glucoside (87), (Be:jfclurst al, i0132;0T13‘|1\;v0
a SB stigmasterol (92), (S)-oxypeucedanin hydrate (116), and (R)-oxypeucedanin and lgbenegbu, :
hydrate (117)
L Quercetin-3-O-glucoside (34), quercetin-3-0-galactoside (45),
p-hydroxybenzoic acid (78), B-sitosterol (86), 3p-hydroxy-21B-H-hop-
22(29)-ene (102), and stigma-4-ene-3-one (103)
Glumoamide (18), glumoside (19), bergapten (29), marmesin (32),
genistein (46), 6-prenylapigenin (47), wighteone (48), alpinumisoflavone .
fM )géurﬂosa (49), 4'-O-methylalpinumisoflavone (50), luteolin (52), catechin (53), '(A‘Nanlal ei Ialz.,o192)012,
19.) Delile SB 2,4,5-trihydroxybenzoic acid (80), polystachyol (81), vanillic acid (82), wolola et al, .
B-sitosterol-3-O-B-D-glucoside (87), B-amyrin (90), lupeol (93), lanosta-
7,24-dien-3-one (104), lanosta-8,24-dien-3-one (105), a-amyrin acetate
(107), and dongnoside E (113)
F Quercimeritrin (51)
F. ingens | Ar Rutin (35), patuletin-3'-O-methyl-3-O-rutinoside (55), and B-sitosterol (86) | (Donia et al., 2013).
(Mig.) Mig.
L Benjaminamide (22), betulinic acid (99), lutamide (20), vitexin (56), | (Poumale et al., 2017;
stigmasterol (92), and a-amyrin acetate (107) Olaokun et al, 2013,
F. lutea Vahl W Betulinic acid (99), lupeol (89), lutaoside (21), B-amyrin acetate (91), 2014).
B-amyrin (90), and pB-sitosterol-3-O-B-D-glucoside (87)
Lx Catechin (53), 4',5,7-trihydroxyflavan-3-ol (57), B-amyrin acetate (91), | (Feleke and Brehane,
F. sur Forssk a-amyrin acetate (107), boviquinone 4 (108), salvisyriacolide (109), | 2005; Saloufou et al.,
notoginsenoside R10 (129), lutein (134), 2-cyclohexyl-1-ethyl-B-D-maltoside | 2018).
(135), and 3,5-dipentyl-2-hexyl-pyridine (142)
F. sycomorus | L Rutin  (35), quercetin (54), isoquercitrin (58), quercetin 3,7-O-a-L | (El-Sayed et al., 2010).
L. dirhamnoside (59), gallic acid (84), and B-sitosterol-3-O-B-D-glucoside (87)
L Vitexin (56), orientin (60), and isovitexin (61)
Wighteone (48), alpinumisoflavone (49), luteolin (52), . .
- thonningiisoflavone  (62), luteone  (63), conrauiflavonol  (64), (Daragarembizi, 2013(
F. thonningii h . 65 hvd Ibi iofl 66 isol 67 Fongang et al, 2015;
Thume ) s uteqn “( ). hydroxya pinumisoflavone (66), p-iso uFeone. (67), Ango et al, 2016)
Fig. S, R thonningiiflavanonol A (68), thonningiiflavanonol B (69), naringenin (70), ! ’

5.7,3'4'5'-pentahydroxyflavanone (71), 5,7,3'-trihydroxyflavanone (72),
thonningiol (73), p-hydroxybenzoic acid (78), syringic acid (85), B-sitosterol
(86), B-sitosterol-3-O-B-D-glucoside (87), B-amyrin acetate (91), lupeol
(93), lupeol acetate (94), and taxifolin (118)

Ar = Aerial part, ArR-B = Aerial root Bark B = Bark, F = Fruit, Lx = Latex, L = Leaf, P =Pulp, R = Root; SB = Stem Bark, S = Seed; W= Wood
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afzelin (40), and myricitrin (41) have been isolated
from F. elastica leaves (Kiem et al., 2012). Apigenin
(42), apigenin C-8-glucoside (43), isoquercitrin-
6-0O-4-hydroxybenzoate (44) and quercitrin  (39)
were isolated from aqueous ethanolic extract of F.
exasperata leaves (collected from Osun, Nigeria)
(Taiwo and Igbeneghu, 2014). Stem bark of F. glumosa
(collected from Makenene, Cameroon)) extracted with
dichloromethane:methanol extract gave quercetin-
3-O-glucoside (34), quercetin-3-O-galactoside (45),
genistein (46), 6-prenylapigenin (47), wighteone (48),
alpinumisoflavone (49), 4'-O-methylalpinumisoflavone
(50), quercimeritrin (51), luteolin (52) and catechin (53)
(Nana et al,, 2012). F. ingens aerial parts (collected from
Tabouk area-KSA) extracted with aqueous ethanol gave
rutin (35), quercetin (54), and patuletin-3'-O-methyl-
3-O-rutinoside (55) (Donia et al, 2013) and F. lutea
leaves (collected from Kribi, Cameroon) in methanol,
afforded vitexin (56) (Poumale, 2012). Catechin (53)
and 4',5,7-trihydroxyflavan-3-ol (57) were found in
F. sur ethanol extract of leaves, fruits, stem and roots
(collected from Dapaong, Togo) (Saloufou et al., 2018).
Methanolic extract of . sycomorus leaves (El-Qualubia,
Egypt) gave quercetin (54), rutin (35), isoquercitrin
(58) and quercetin-3,7-O-a-L-dirhamnoside (59) (El-
Sayed et al, 2010). Genistein (46), wighteone (48),
alpinumisoflavone (49), luteolin (52), vitexin (56),
isovitexin  (60), orientin (61), thonningiisoflavone
(62), luteone (63), conrauiflavonol (64), shuterin (65),
hydroxyalpinumisoflavone (66), B-isoluteone (67),
thonningiiflavanonol A (68), thonningiiflavanonol B (69),
naringenin  (70), 5,7,3'4',5'-pentahydroxyflavanone
(71), 5,7,3'-trihydroxyflavanone (72) and thonningiol
(73) were isolated from the methanolic extract of F.
thonningii stembark/root/figs (collected from Bamenda,
Cameroon) (Fongang et al., 2015).

5.5. Other phenolic compounds

Phenolics are known for their anticancer, anti-
inflammatory, antibacterial, antifungal, anti-mutagenic,
antidiabetic, antihypertensive activity (Mennen et al.,
2005; Veluri et al., 2006; Kang et al., 2008; Yeh et al., 2011;
Hsu et al,, 2015; Narasimhan et al., 2015; Fahrioglu et al,,
2016; Shahidi and Yeo, 2018). Chlorogenic acid (74) and
ferulic acid (75) were found in F. carica leaves (collected
from Mirandela, Portugal) aqueous extract (Oliveira et
al,, 2009), while icariside F, (76) and syringin (77) were
isolated from F. elastica leaves (Kiem et al., 2012). Stem
bark of F. glumosa (collected from Makene, Cameroon)
macerated in a dichloromethane:methanol afforded
p-hydroxybenzoic acid (78), protocatechuic acid (79),
2,4,5-trihydroxybenzoic acid (80), polystachyol (81)
vanillic acid (82) and methyl chlorogenate (83) (Nana
et al., 2012), and gallic acid (84) from ethylacetate
soluble fraction of methanolic extract of F sycomorus
leaves (collected from El-Qualubia, Egypt) (El Sayed
et al., 2010). Chloroform and methanol extract of F.
thonningii stem bark and root (collected from Bamenda
and Bagangte, Cameroon) gave syringic acid (85) and
p-hydroxybenzoic acid (78) (Fongang et al., 2015; Ango
et al.,, 2016).

5.6. Triterpenoids

Potential biological activities of triterpenoids include
antiinflammatory,  anticarcinogenic,  antidiabetic,
hepatoprotective, antimicrobial, antimycotic, analgesic,
immunomodulatory, and cardiotonic activity (Ghosh,
2020). B -Sitosterol (86), B-sitosterol-3-O-B-D-glucoside
(87), B-sitosterol acetate (88), P-sitosteryl palmitate
(89), B-amyrin (90), B-amyrin acetate (91), stigmasterol
(92), lupeol (93), lupeol acetate (94), methyl maslinate
(95) and oleanolic acid (96), neolup-12-en-3f3-yl
acetate (97), were obtained from the methanolic
extract of F carica leaves (collected from Punjab,
Pakistan) (Saeed and Sabir, 2002; Patil and Patil, 2011).
Methanolic extract of the wood of F. elastica aerial roots
(collected from Yaounde, Cameroon) gave stigmasterol
(92), friedelinol (98), B-sitosterol (86), betulinic acid
(99), ursolic acid (100) and p-sitosterol-3-O-3-D-
glucoside (87) (Mbosso et al., 2016) while B-sitosterol
(86), stigmasterol (92) and 3,7-dioxofriedelane (101)
were gotten from F. exasperata stem (collected from
Dja, Cameroon) (Dongfack et al.,, 2012). Stem bark of
F. glumosa (collected from Makenene) macerated in a
dichloromethane:methanol afforded B-sitosterol (86),
B-amyrin (90), lupeol (93), 3B-hydroxy-21B-H-hop-
22(29)-ene (102), stigmast-4-ene-3-one (103), lanosta-
7,24-dien-3-one (104), lanosta-8,24-dien-3-one (105),
a-amyrin (106) and a-amyrin acetate (107) (Nana et
al., 2012). Hexane extract of F. sur latex (collected from
Shashemene, Ethiopia) gave o-amyrin acetate (107)
and B-amyrin acetate (91) while the leaf, stem roots and
fruits (collected from Dapaong, Togo) ethanolic extract
yielded boviquinone-4 (108) and salvisyriacolide (109)
(Feleke and Brehane, 2005; Saloufou et al., 2018). F. lutea
woods (collected from Kribi, Cameroon) extracted with
dichloromethane:methanol yielded p-sitosterol (86),
B-sitosterol glucoside (87), B-amyrin (90), B-amyrin
acetate (91), stigmasterol (92), lupeol (93), lupeol
acetate (94) (Fig. 1), betulinic acid (99), a-amyrin
acetate (107) (Poumale, 2012) while B-amyrin acetate
(91) and lupenone (110) were found in F. thonningii
stembark and root (collected from Dja, Cameroon)
using chloroform and methanol (Fongang et al.,, 2015).

5.7. Methods of extraction, isolation and Identification
of compounds

Generally, dried and powdered plant samples were
extracted either cold or hot extraction methods using
non-polar, medium polar and polar solvent. The extracts
were concentrated under reduced pressure by rotatory
evaporator. Fractionation and isolation were done
by subjecting fractions to different chromatographic
techniques such as column chromatography. Structures
of isolated compounds were characterized based on
spectroscopic methods (El-Sayeed et al., 2010: Liu et al.,
2011; Dongfack et al., 2012; Fongang et al,, 2015).

6. Bioactivity of the selected African Ficus species
Many phytochemicals found in the African species

of the genus Ficus possess antibacterial, anticancer,
antifungal, antioxidant and nematicidal properties
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(Table 3 and Table 4), and are often implicated to
ethnopharmacological applications of these species.
The summary of bioactivities of these species is
presented below.

6.1. Anticancer activity

A crude methanol extract of the wood of F. elastica
aerial root exhibited cytotoxic activity against U373n of
glioblastoma brain cancer cell lines at IC_, values of 5-8
pg/mL. Biochanin A (111) and ficusoside B hexaacetate
(112) from the crude methanol extract showed
cytotoxicity against B16F10 of melanoma cell line (IC,;
= 14 uM) and U373n of glioblastoma brain cancer (IC,,
= 11 pM), respectively (Teinkela et al., 2017).

Dongnoside E (113), isolated from F glumosa
dichloromethane-methanol (1:1) crude extract, showed
a significant antiproliferative activity against HT1080
fibrosarcoma cancer cells line with 0.7 pmol L™ as IC,;
after 48 h. This was more active than reference drug,
doxorubicin, with 0.91 umol L' as IC,, (Nanaetal,, 2012).

6.2. Antioxidant activity

The ethyl acetate and n-butanol extracts of F. sycomorus
leaves revealed strong DPPH" (2,2'-diphenyl-1-
picrylhydrazyl radical) scavenging activity of LC, =13.48
and 8.47 pg/mL respectively (El-Sayed et al.,, 2010). A
methanol extract of F. thonningii wood root also had
good antioxidant potential at 10, 50 and 100 mg/10mL
with 26.10, 37.10 and 74.60 percentage activity,
respectively. Methanol stem roots extract showed
significant antioxidant property of 68.30, 75.20 and
81.26% at the concentrations of 10,50and 100mg/10 mL,
respectively (Fongang et al,, 2015). Thonningiisoflavone
(62) and hydroxyalpinumisoflavone (66) from F
thonningii showed strong DPPH radical scavenging
activity of IC,; = 65.50 mM and 68.20 mM respectively
compared to the standard BHA of IC,; = 4420 mM
(Fongang et al., 2015).

Four compounds isolated from F. elastica ethanol extract
with the crude ethanol extract displayed antioxidant
activity at IC,, value of 0.37 £ 0.45 pg/mL (morin (33),
1.39 £ 0.16 pg/mL; quercitrin (39), 11.01 £ 0.15 pg/
mL; myricitrin (41), 0.88 + 0.51 pg/mL; eleutheroside
B (syringin) (77), 13.82 + 0.51 pg/mL (crude extract).
Myricitrin (41) had the highest activity with value 96.22
+ 1.64% (Ginting et al., 2020). Hydroalcoholic stem bark
extract of F. exasperata and an isolate, N-propyl gallate
(114), showed good antioxidant activities at EC,; (ug/
mL) of 20.0 + 0.01 and 10.80 = 0.002, respectively
(Amponsah et al., 2013).

6.3. Antimicrobial activity

Methanol extract from the wood of F elastica
exhibited antimicrobial activity at minimum inhibitory
concentration (MIC) of 39.1 ug/mL. Ficusoside B (115),
one of the compounds afforded by this extract, was
also active against Escherichia coli, Proteus vulgaris,
Staphylococcus aureus and Candida albicans at MIC of
4.9 pg/mL (Teinkela et al., 2017). Methanol extract of
F. exasperata stem bark afforded (S)-oxypeucedenin

hydrate (116) and (R)-oxypeucedenin hydrate (117)
which showed significant activity (MIC: 9.76 ug/
mL) against Bacillus cereus, Candida albicans and
Microsporum audouinii (Dongfack et al., 2012). F. lutea
gave lutaoside (21) which exhibited good antimicrobial
activity against Bacillus subtilis and Mucor miehei at
inhibition zones of 17 mm and 16 mm respectively.
It was more potent against these microbes than the
standard drug, nystatin, with inhibition zone of 15 mm
and 14 mm respectively (Poumale et al., 2011).
Different extracts of F. thonningii exhibited antibacterial
activities. Butanol stem bark extract was active against
Escherichia coli at MIC value of 1.25 mg/mL, aqueous
stem bark extract inhibited growth in Staphylococcus
aureus and Klebsiella spp at MIC of 1.25 mg/L and the
methanol stem-bark extract displayed potency against
Salmonella typhi at MIC of 1.25 mg/mL (Dangarembizi,
et al.,, 2013). Methanol extract of F. thonningii figs and
three compounds from the extract, namely taxifolin
(118), conrauiflavonol (64) and shuterin (65) exhibited
moderate antimicrobial activity against Escherichia
coli, Proteus vulgaris, Pseudomonas aeruginosa,
and Staphylococcus aureus at MIC below 1.5 mg/
mL (Fongang et al, 2015). Lupeol acetate (94) from
n-butanol extract of the root bark of F. sycomorus, was
active against S. aureus and S. typhi at MIC of 12.5 pg/
mL (Muktar et al., 2018).

6.4. Anti-inflammatory activity

Hydroalcoholic stem bark extract of F exasperata
displayed average anti-inflammatory effect on foot
pad, oedema induced by carrageenan, at ED, of 50.65
+0.012 mg/kg (Amponsah et al., 2013).

6.5. Nematicidal activity

Leaf methanol extract of F carica exhibited strong
nematicidal activity against Bursaphelenchus xylophilus,
Panagrellus redivivus and Caenorhabditis elegans
causing 74.3, 96.2 and 98.4% mortality, respectively,
within 72 h. However, psoralen (26) isolated from this
extract displayed weaker nematicidal activity against B.
xylophilus, P. redivivus and C. elegans with median lethal
concentrations (LC, ) of 258.8, 181.1 and 119.40 mg L™
at 72 h respectively, than the crude extract (Liu et al.,
2011).

6.6. Toxicity studies

Toxicity assay on F. carica leaf aqueous extract showed
that it had no adverse effect on the liver or blood
constituents of Wistar albino rats at concentrations
between 100-400 mg/kg for 6 weeks (Odo et al.,, 2016).
Aqueous leaf extract of F. exaperata of 2.5-20 g/kg
was found to be relatively safe on short-term for acute
toxicity over 24 h and 14-day periods oral administration
(Bafor et al., 2009). However, the stem-bark of methanol
extract of F. sycomorus at higher concentration range
of 1600-5000 mg/kg was slightly toxic in rats (Bello et
al, 2015).
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R;=0CH;; R,=H, (29)

R,~I1; R,~OCH; (30)
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OH
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R,=R;=H; R,=0H; R;=CH; (40)

R,=R;=R,=CH; R4=CH, (41)

R =R,;=0H; R;=H, R =6-0-4-hydroxybenzoate,(44)

R,~OCO(CH,);CH~CH(CH,);,CH;; R,~OCO(CH,);,CHy; R;~Rs~R¢=R;~Ry~H; Ry~Rg=OCHj, (36)
R;=0CO(CH,);CH=CH(CH,)-CHs; R,=0CO(CH,);,CHy; Ry=R =R =R,=H; R;=OH; R,=R,=OCHj, (37)

R =R;=R=R=Ry=0OH; Ry=Rs=R;=Ry=H (38)

R;= Ry=R:=R,=R.=R,=H; R,;=R =R;=Ol (42)

R = Ry=R=R;=R=H; R;=R =R =0H; Rs=0-glucosyl (43}
R =0-galactosyl; Ry=Rs=R;=Rg=H; R;=R,=R,=Ry;=0H (45)

Ry~ Rg=R¢=R;=Ry=H; Ry=R =Ry=OH; Ry= " \-’A\ “
R,=R;=Rg=R,=OH; R,=0-glucosyl; R;=R=R,=R,=H (§1)

R=R3;=R;=R=R,=H ; R,=R=R,=R=0H; (52)
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R;=R=R=R.=R=H; R,=R =R;=0H; R;=0-glucosyl (56)

R,= Ry=Ry=Ro=0H; R;=Rs=R=R,=H; Ry=0-glucosyl (58)
R,=R.~0-rhamnaosyl; Ry=R=R;=R;~H: Ry=R,=R,=0H (59)
R;=R=R=R.=R,=0H; R,=R =R;=H; R;=0-glucosyl (60)

R;= R;=R=R=H; R;=R;=R~=R;=0H; R=0-glucosyl (61)
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R,=R;=R,=0H; R;=R ;=R.=R =R,=R,=H (46)
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Ry=R;=R;=R=0H; R;=R,=R.=R.=H; Rg= W (62)
OH

R=R;=Rs=R;=0H; R;=R;=Rs=R=H; R,=
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R =R;=0H; R,=R=Rs=R¢=Ry=R¢=H; R,~0CHj; (111)

R,

R,=R,=CH;; Ry=H; R,=OH (49)
R;=R,=R=CH;; R;y=H (50)
R,=CH,0H; R,=CH; R;=H; R ,~OH (66)

CC,
HO 0
3 OH

R =Ry=Rs~0H; R =R;=H; R;= Wﬁs}
H
R=R;=R;=0H; R;=R=H; R;= /\& (69)

011

W R—!

OH O
R,=Ry=H; R,=OH (70)
R,=R,=R,=0H (71)

R,=OH; Ry=R;=H (72)
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o
<
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Fig. 1. Chemical structure of compounds 1-138.
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Table 3
Bioactivities of the selected African Ficus species.
Plant species Plant Organ | Bioactivity References
Antiacne, antiangiogenic, antibacte-
rial, anticancer, anticostipation, an- | (Amol et al, 2010; Jo-
tifungal,  antihelmintic,  anti-inflam- | seph and Raj, 2011; Liu
F. carica L. F, L Lx, R matory, antimalarial, antimutagenic, | et al, 2011; Chawla et
antioxidant, antiplatelet, antipyretic, | al, 2012; Ahmad et al.,
antiseptic, antispasmodic antitumor, an- | 2013; Mawa et al.,, 2013;
tiviral, antiwarts, diuretic, hepatoprotec- | Badgujar et al, 2014
tive, hypocholesterolemic, hypoglemic, | Bouyahya et al., 2016).
hypolipdimic, immunostimulant, irri-
tant, lavicidal, and nematicidal activities
(Kiem et al, 2012;
F. elastica Roxb. ex. Hornem | ArR, L, Lx, W Anticancer, antimicrobial, antioxi- | Mbossco et al, 2012;
dant, antischistosomal, antitrypano- | Phan et al, 2012; Seif-
somal, and parasiticidal activities | el-Din et al, 2014;
Mbossco et al., 2016).
(Ayinde et al, 2007
Odunbanku et al., 2008;
Anticonvulsant, antidiabetic, antifun- | Woode et al, 20171;
gi, antimicrobial, antinociceptive, anti- | Mbakwem-Aniebo et
F. exasperata Vahl L, S, SB, R oxidant, antipyretic activity (mild), an-|al, 2012; Bafor et al.,
tiulcer, antioxlytic, hepatoprotective, | 2009, 2010, 2011: 2013;
hypolipidemic, hypoglycemic, oxyto- [ Amponsah et al, 2013;
cin inhibiting effect, pesticidal, uterine, | Taiwo and Igbeneg-
and uterotonic stimulating activites | bu, 2014; Yakubu et al.,
2014; Sabiu et al., 2015).
(Nana et al, 2012, Mad-
F. glumosa (Mig.) Delile Ar Antiatheroscleotic, antidiabetic, antidiar- | ubunyi et al., 2012; Ola-
rheoal, antimicrobial, antioxidant, antitu- | okun et al.,, 2013, 2014;
mor diuretic, and hypolipidemic activities | Ntchapda et al., 2014
;Onoja et al., 2014).
Analgesic, antibacterial, anti-inflammato- | (Aiyelero et al, 2009,
F. ingens (Miq.) Miq. B, L, Lx, R ry, antiinociceptive, antioxidant, antipro- | Achigan-Dako et al.,
tozoal, and hepatpprotective activities 2010, Al-Musayeib et al.,
2012; Donia et al,, 2013).
Antidiabetic, antioxidant, antimicrobial, | (Poumale et al., 2011;
F. lutea Vahl. B, F LRW hepatoprotective, and hypoglycaemic | Olaokun et al, 2013,
activities 2014; Awad et al., 2018).
Anticonvulsant, anticholinesterase, anti- | (Ishola et al., 2013; Ma-
F. sur Forssk B, F, L, RSB, inflammatory, antimalaria, antimycobac- | dikizela et al, 2014;
Tw terial, antioxidant, haematinic, lavicidal, | Adebayo et al, 2017;
sedative, and mutagenic activities Olayemi et al., 2017; Sa-
loufou et al.,, 2018).
(Ahmadu et al, 2007;
Anticonvulsant, antifungal, antioxidant, | Iorahim et al., 2008; El-
F. sycomorus L. B, F, Fw, L Lx, S | antiplasmodial, antispermatogenic, and | sayed et al., 2010; Igbok-
sedative activities we et al., 2010; Abubakar
et al, 2017; Sakpa and
Wilson, 2019).
Anticancer, antidiarrhoeal, antifungi, an- | (Lansky and Paavilanen,
F. thonningii Thume L Lx, R, SB tihemintic, antiinflammation, antioxidant, | 2011; Dangarembizi et

antiprotozoal, hypoglycaemic, reno- and,
cardioprotective activities

al., 2013; Egharevba et
al., 2015; Fongang et al.,
2015; Ango et al., 2016).

Ar: Aerial part, ArR: Aerial Root; B:

Bark; Fw: Flower; F: Fruit; L: Leaf; Lx: Latex, S: Seed; SB: Stem Bark; Tw: Twig; W: Wood.
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7. Concluding remarks

The present review shows the ethnomedicinal uses,
phytochemistry and bioactivities of some Ficus species
commonly found in Africa. Various parts of different
Ficus plants including leaves, roots, twigs, barks, fruits
have close characteristics in terms of their chemical
constituents and physical features with each part
having unique medicinal uses. Species of this genus are
rich in flavonoids, triterpenoids, phenolics, coumarins,
anthocyanins and glycosides which are responsible
for their biological activities known traditionally and
scientifically. Some biological activities reported on
species of Ficus genusinclude, antimicrobial, nematicidal,
antioxidant, antidiabetics, antidiarrhea, anthelmintic,
anticancer, anti-inflammatory, antiplasmodial, anti-
ulcer, anti-pyretic and gastroprotective activities.
However, more Ficus species are yet to be scientifically
explored for their bioactivities and phytochemicals.
Therefore, further research work, including clinical
studies, should be done on more species which could
lead to drug development.
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