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Abstract

Uvaria chamae p. Beauv., synthesizes and accumulates a variety of secondary metabolites from its root, stem, leaf and
fruit. These consist mainly of essential oils, flavonoids, alkaloids and annonaceous acetogenins. Some of these
biologically active secondary metabolites validate the claim made in traditional system of medicine. The present review
summarizes the information available on the secondary metabolites isolated from U. chamae and their biological

activities.
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Introduction

The primary metabolites are of major importance to
plants, while the secondary metabolites are of medicinal
value to man (Trease and Evans, 1989) and these can equally
be obtained from various anatomical structures of plants
(Fahn, 1974). Man has benefited from the presence of these
chemicals by exploiting the plant products as sources of
sustenance in a variety of ways. For example, many drugs
today are of plant origin. Pharmacological history is
abounding with examples such as quinine, aspirin,
picrotoxin, reserpine etc., while many of the synthetic drugs
are fashioned after natural plant products (Sofowora, 1982).

The Annonaceae is a large family of shrubby aromatic
plants composed of 112 genera with about 2,150 species
(Mabberly, 1997) and grows to about 3.6 m to 4.5 m tall.
Uvaria chamae P. Beauv., commonly known as “finger root”
is a climbing shrub and is found in the tropical wet and dry
forests of west and central Africa along coastal scrubland. It
is found alongside water in marsh forest with Alchornea
cordifolia, Thalia (Maranthaceae), Dracaena arborea,
Cyrtosperma, Anthocleista vogeliana, ferns, Mussa
endaiserteana, Mitragyna stipulosa, Cyclosaurus
(Arbonnier, 2004; Bongers etal., 2005). The fruit carpel's are
in finger-like clusters, the shape giving rise to many
vernacular names translated as “bush banana” or the like
implying wildness where in Igala is called Ayiloko, Hausa:
Kaskaifi, Yoruba: Okooja and Ghana: Akotompo. The fruits
are yellow when ripe and have a sweet pulp which are edible
and widely eaten (Iwu, 1993). Uvaria chamae is an
important medicinal plant. The secondary metabolites
isolated from the plant and their biological activities are
reviewed.

Chemical Constituents

The search for the concerned active compounds has led
to isolation of the several flavonoids, alkaloids, annonaceous
acetogenins and essential oils from different plant parts of
U. chamae. The preliminary phytochemicals detected from
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different parts of the plant are listed in Table 1 which shows
the phytochemical groups present or absent in different plant
parts. The bioactive compounds present in the essential oils
and flavonoids isolated from the plant are listed in Table 2
and 3.

Scientific classification

Kingdom: Plantae
(unranked): Angiosperms
(unranked): Magnoliids
Order: Magnoliales
Family: Annonaceae
Genus: Uvaria
Species: chamae
Essential oils

The essential oil from the root bark and leaves of U.
chamae showed the presence of different constituents (Table
2). The oil from the root contained a number of oxygenated
benzylbenzoate derivatives and ethers. The oil from the leaf
contains predominantly sesquiterpene hydrocarbons,
oxygenated sesquiterpenes, monoterpene hydrocarbons as
well as oxygenated ones (Ayedoun et al., 1999).
Thymoquinoldimethyl ether, benzyl benzoate, chamanen, o-
methoxybenzylbenzoate, o-methoxybenzyl benzyl ether,
and di-o-methoxybenxyl ether are the major components of
the root oil (Park and Sutherland, 1969; Lasswell and
Hufford, 1977a) while the oil from the leaf was dominated by
1-nitro-2-phenylethane (63.2%), linalool (9.9%), and
germacrene D (6.6%) (Moses et al., 2013) as shown in Table
2. The bioactivities of the major constituents account for the
traditional uses of U. chamae leaves and roots to treat fevers,
wounds, swellings, injuries, etc.

Flavonoids

Since 1976, flavonoids of a special type have been
obtained from several Uvaria chamae. These are the novel
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C-benzylated flavanones and C-benzylated
dihydrochalcones as shown in Table 3. Some of them have
demonstrated cytotoxic, antitumor and antimicrobial
properties. Although flavanones and chalcones are wide-
spread in higher plants, the introduction of benzyl groups is
quite rare and seems to be limited to Uvaria chamae (Bindu,
1998).

Annonaceous Acetogenins

Annonaceous Acetogenins are a unique class of C-35 or
C37 secondary metabolites derived from long chain (C-32 or
C34) fatty acids in the polyketide pathway. They are usually
characterized by a combination of fatty acids with a 2-
propanol unit at C-2 that forms a methyl-substituted a,f3-
unsaturated y-lactone (Alali etal., 1999). Since the discovery
of uvaricin from Uvaria accuminata in 1982, more than 500
acetogenins have been identified from different parts of the
plants in the Annonaceae family (Tempesta et al., 1982;
McLaughlin, 2008) and over 400 members of this family of
compounds have been isolated from 51 different species of
plants (Bermejo et al., 2005). Due to the special structures
and extensive biological activities, Acetogenins have
attracted significant scientific interest in recent years.

Various biological activities have been reported for
Acetogenins, including antimalarial, antiparasitic and
pesticidal activities (Zafra-Polo et al., 1998; Alali et al.,
1999). However, the biological activities of AGEs are
primarily characterized with toxicity against cancer cells and
inhibitory effects against the mitochondrial complex I
(mitochondrial NADH: ubiquinone oxido-reductase)
(Zafra-Polo et al., 1996; Chih et al., 2001). However, new
adjacent bis —tetrahydrofuran annonaceous acetogenin,
joolanin, along with eight known acetogenins, squamocin,
desacetyluvaricin, chamuvarinin, tripoxyrollin,
dieporeticanin-1, dieporeticanin-2 and dieporeticenin were
isolated from the seeds of Uvaria chamae. Joolanin has been
shown to exhibit cytotoxicity effect towards the KB 3-1 cell
line (IC,,) =0.4 nM (Fall et al., 2004). Also, cis-bullatencin,
bullatencin, annotemoyin-1, solamin, uvariamicin-I, -II, -
I1I, cis-reticulatacin and cis-uvariamicin-I (Fall, 2002) and
chamuvarinin (Fall et al., 2004) was also isolated from the
rootof U. chamae.

Alkaloids

Philipov and co-workers in 2000 carried out a study on
the phytochemical evaluation of leaves of Uvaria chamae
which resulted in the isolation for the first time for the genus
of Uvaria of benzylisoquinoline alkaloids (+)-armepavine
and racem O, O-dimethyl coclaurine. The aporphines
nornantenine, nantenine and corydine are new for the
species.

Ethnopharmacology

All parts of Uvaria chamae are fragrant. The root-bark
yields an oleo-resin and is taken internally for catarrhal
inflammation of mucous membranes, bronchitis and
gonorrhoea in Nigeria (AkéAssi et al., 1985), while at one
time a fluid extract entered into the composition of a stock
hospital prescription in Ghana for dysentery (Marshall et al.,
2000). The properties are mainly astringent and styptic, and
itisused in native medicine as a specific for piles, useful also
for menorrhagia (for which it is taken mixed with Guinea
grains and added to food), epistaxis, haematuria,
hematemesis and haemoptysis. In Sierra Leone, the root is
credited with having purgative and febrifugal properties
(Ayedoun et al., 1999; Burkill, 2000; Igoli et al., 2005). In
Sierra Leone the root or the root-bark is boiled with spices
and the decoction drunk for fevers classed locally as 'yellow-
fever', including almost any indisposition accompanied by
jaundice (Ayedoun et al., 1999; Burkill, 2000), and in the
Ivory Coast it enters into a treatment for a form of jaundice
(Arbonnier, 2000). In the Casamance of Senegal, leaves and
roots are macerated for internal use as a cough mixture
(Burkill, 2004), and mixed with those of Annona
senegalensis, dried and pulverized are considered strong
medicine for renal and costal pain (Madubunyi et al., 1996).
The roots are used in the Casamance for healing sores, and a
concoction called n'taba in the Bayot dialect is reputed to
cure infantile rickets. In Nigeria a root-decoction is also held
to be stomachic and vermifugal, and is used as a lotion; sap
from the root and stem is applied to wounds; used for the
treatment of nose bleeding, heart diseases (bronchi, lungs
etc.), and blood in urine, pile and fever (Adams and Moss,
1999; Etukudo, 2003). The root is made into a drink and a
body-wash for oedematous conditions (Ayedoun et al.,
1999). Its root-decoction is given for the pains of childbirth
in Togo (Oguntimein et al., 1989; Nwosu, 2000).

Table 1. The preliminary phytochemicals present in different parts of Uvaria chamae

Plant parts
S/No. Chemical classes Root Stem Bark Leaves Fruit/seeds
1.0 Alkaloids + - + NPD
2.0 Glycosides - + NPD+ NPD
3.0 Saponins = + + »
4.0 Tannins + + + s
5.0 Flavonoids + + + +
6.0 Reducing sugar + + - NPD
7.0 Quinonic derivatives + NPD NPD -
8.0 Leucoanthocyanes + NPD o Gs
9.0 Terpenes/Terpenoids + ' + -
10 Essentials oils + i + "
References Thierry et al., Ebia et al., 1999; Borokini Basil, 2017
2012; Emordi et  Oluremi et al., and
al., 2015 2010 Omotayo,
2012;
Moukimou
ctal., 2014

+: Present, -: Absent, NPD: No published data
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Table 2. Chemical Composition of Uvaria chamae Leaf and Root Essential Oil

S/No. Compounds % S/No. Compounds %

1.0 a-Pinene 03 38 Thymogquinoldimethyl ether -

2.0 B-Pinene 0.2 39 Alloaromadendrene 0.1

3.0 Camphene Trace 40 cis-Cadina-1(6),4-diene Trace

4.0 Benzaldehyde Trace 41 trans-Cadina-1(6),4-diene 0.1

5.0 Myrcene 0.2 42 y-Muurolene 0.2

6.0 a-Phellandrene Trace 43 Germacrene D 6.6

7.0 5-3-Carene Trace 44 B-Selinene 1.0

8.0 a-Terpinene Trace 45 trans-Muurola-4(14),5-diene 0.3

9.0 p-Cymene 04 46 epi-Cubebol 0.7

10 Limonene 0.1 47 Bicyclogermacrene 0.3

11 1,8-Cineole 0.6 48 o-Muurolene 0.3

12 (£)-b-Ocimene 0.1 49 Germacrene A 0.2

13 (E)-b-Ocimene 1.9 50 (E,E)-a-Farnesene 0.1

14 y-Terpinene 02 51 Cubebol 0.8

15 Linalool 9.9 52 8-Cadinene 2.1

16 Benzeneacetonitrile 0.1 53 trans-Cadina-1,4-diene 0.1

17 (E)-Epoxyocimene Trace 54 a-Cadinene Trace

18 Borneol 0.1 55 Elemol 0.1

19 Terpinen-4-ol Trace 56 Germacrene B Trace

20 a-Terpineol 0.1 57 (E)-Nerolidol 1.4

21 (3Z)-Hexenyl 2- Trace 58 (3Z)-Hexenyl benzoate 0.2
methylbutanoate

22 Bornyl acetate Trace 59 Spathulenol 0.2

23 1-Nitro-2-phenylethane 63.2  63.2 60 Caryophyllene oxide 0.3

24 (3Z)-Hexenyltiglate 0.1 61 Gleenol Trace

25 a-Cubebene 0.2 62 Humulene epoxide IT 0.1

26 a-Copaene 0.4 63 1-epi-Cubenol 0.4

27 B-Bourbonene 02 64 t-Cadinol Trace

28 B-Cubebene 0.2 65 t-Muurolol 0.7

29 B-Elemene 0.2 66 a-Muurolol (= Torreyol) 0.2

30 (E)-Caryophyllene 157 67 a-Cadinol 0.5

31 B-Copaene 0.1 68 Pentadecanal 0.1

32 a-trans-Bergamotene 0.1 69 Benzyl benzoate 0.9

33 6,9-Guaiadiene Trace 70 Palmitic acid 0.2

34 cis-Muurola-3,5-diene 0.1 71 (E)-Phytol 0.1

35 a-Humulene 0.6 72 o-methoxybenzylbenzoate -

36 (E)-B-Farnesene 02 73 o-methoxybenzyl benzyl ether -

37 chamanen - 74 di-o-methoxybenzyl ether -

Table 3. Chemical Composition of Uvaria chamae Stem and Root bark C-benzylated Flavonoids

S/No. Compounds Plant part References

1.0 Pinocembrin Stem, Root Hufford and Lasswell, 1976

2.0 Pinostrobin Stem, Root Hufford and Oguntimein, 1980

3.0 Chamanetin Root Hufford and Lasswell, 1976; Lasswell and
Hufford,
1977, Hufford et al., 1980; Hufford and
Oguntimein, 1980

4.0 Chamanetin 5- Root Hufford and Lasswell, 1976, El-Soly et al.,

methylether 1979

5.0 Isochamanetin Root Hufford and Lasswell, 1976

6.0 Uvaretin Stem, Root Okorie, 1977; Nkunya et al., 1985

7.0 Isouvaretin Stem, Root Hufford et al., 1980; Nkunya et al., 1985

8.0 Dichamanetin Root Hufford and Lasswell, 1976; Lasswell and
Hufford, 1977

9.0 Dichamanetin-5- Root Hufford and Lasswell, 1976; Lasswell and

methylether Hufford, 1977

10 Diuvaretin Stem, Root Okorie, 1977; Nkunya et al., 1993

11 Chamuvaritin Root Hufford et al., 1979; Derbre” et al., 2004,
Fall et al.,
2004; Laurens et al., 2004

12 Uvarinol Stem, Root Hufford et al., 1979
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Table 4. Biological activities for extracts of Uvaria chamae

S/No. Extract Plant part Country IC:/EDs, Species Ref.
conc. used
1.0 Antidiabetic & Root Nigeria 100 mg/kg Rat Emordi et al. 2016
hypolipidemic 250 mg/kg
activity 400 mg/'kg
93.3% aqueous
ethanol ext.
20 Hypoglycaemic Root Nigeria 250 mg/kg Rat Emordi et al. 2015
activity 500 mg/kg
93.3% aqueous
ethanol ext.
3.0 Anti-inflammatory ~ Root Nigeria 25 mg'kg Mouse Okwu et al., 2009.
activity 150 mg/kg Rat
ethanol ext.
4.0 Oxytocic activity Root Nigeria 15 mg/100 mL Guinea pig Okwu et al., 2009.
ethanol ext.
5.0 Antioxidant activity 1. Leaves Nigeria 1. 2-50 1,1-diphenyl-2- Moukimou et al.,
1. Ethanol, 2. Seed pg/ml  picrylhydrazyl 2014;
acetone 5 (DPPH) Basil, 2017.
(AcE), 2. 1mL
2. agqueous
(AgE)
extracts
6.0 Anti-malarial Leaf, stem bark, Nigeria 100 mg/'kg Plasmodium Eneet al., 2016
activity and root berghei NK 65
1. Ethanol ext.
2. agueous
extracts
7.0 Antibacterial 1. Root 1. Céte 1. 3.125to 1. E.cs, Koneetal,2015;
activity Root, d’Ivoir 100 E.c.E., Oluremietal., 2010
L. 70% stem & e mg/ml. SfE
ethanol leaf 2. Nigeria 2. 50, 100, and
ext., 150, S.sp
aqueous 200 & 2. MRS
ext. 250 A, S.a,
2. Methanol mg/ml Ec,
ext. K.spp,
P. spp,
strains
of E.c,
S.a,
P.a
8.0 Hepatoprotective Root bark Nigeria 60 mg/kg Rats Madubunyi, 2012
activity
Methanol extract
9.0 Antihaemolytic Root bark Nigeria 5 mg/mL Red blood cells  Thierry et al., 2012
activity
Water extract Mouse Awodiran et al.,
10 Leaf Nigeria 125, 250, 750 2017
Genotoxic activity mg'kg

Methanol extract

Pinostrobin

Chamanetin

E.c.s: Escherichia colisoluble; E.c.E: Escherichia coli ESBL; §.fE: Shigella. Flexneri ESBL; §: Shigella:; MRSA: Methicillin-Resistant

I

ol

P cous awrens; S.a:

o1

HO.

484844

oH O

Uvaretin

Chamuvaritin

Ho

occus aureus, K: Kiebsiella; P: Proteus; P.a: Pseudomonas aeruginosa

Ne

OH o
Uvarinol
|
Vi /:-.T«*- N
I
o S T\/ l.,-
> .\l/
, / o
Nornantenine Nantenine
I;u
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W O,
Corydine Uvariamicin
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Chamuvarinin

Biological Activities

Antidiabetic activity

Emordi et al. 2016 evaluated the antidiabetic effect of
Uvaria chamae extract in rat. The effects of the extract on
weight, plasma glucose and other biochemical parameters
were evaluated using standard procedures. The diabetic rats
treated with the extract showed significant reductions (p <
0.05) in weight, plasma glucose levels, low density
lipoprotein and cholesterol compared with the control. The
extract showed maximum glucose reduction of 85.16, 81.50
and 86.02% respectively. Histologically the pancreas of the
diabetic rats treated with the extract, showed clusters of
variably sized regenerated islet of Langerhans within sheets
of normal exocrine pancreas, while the pancreas of diabetic
rats treated with insulin showed no islet of Langerhans.
These activities of the extract may be accounted for by the
presence of several bioactive compounds like flavonoids,
tannins and alkaloids. Suba et al., 2004 reported that tannin
has antidiabetic activity. Research has shown that many
plants containing flavonoids have been used for the
treatment of diabetes (Meiselman et al., 1976; Choi et al.,
1991; Hassig et al., 1999). Tannins induce phosphorylation
of the insulin receptors as well as translocation of glucose
transporters 4 (GLUT-4) , the protein factor involved in the
signaling pathway of insulin-mediated glucose transport and
the inhibition of the expression of key gene for adipogenesis
thereby helping to reduce blood glucose level without
increasing adiposity (Liuetal., 2005).

Antimicrobial activity

Studies have shown that Pinocembrin can significantly
inhibit the activity of Penicillium italicum (Sala et al., 2003),
Candida albicans (Metzner and Schneidewind, 1978;
Katerere et al., 2012), Staphylococcus aureus (Soromou et
al., 2013), E. coli (Katerere et al., 2012), Bacillus subtilis,
Trichophyton mentagrophytes, Streptococcus mutans (Uzel
et al., 2005) and Neisseria gonorrhoeae (Ruddock et al.,
2011). More so, the antimicrobial activities of a number of
cytotoxic C-benzylatedflavanones (Flavonoids) namely
chamanetin, isochamanetin and dichamanetin from Uvaria
chamae root bark ethanol extracts were also determined. The
minimum inhibitory concentration values of these
compounds and certain of their derivatives against
Streptococcus aureus, Bacillus subtilis and Mycobacterium
smegmatis compare favorably with those of streptomycin
sulphate (Anam et al., 1993; Achenbach et al., 1997).
Alkaloids are also significantly recognized for their

Tripoxyrollin

antimicrobial properties (Manikandan et al., 2006; Mariita et
al., 2011), and they might play a role in disease resistance
(Salisbury and Ross, 1992). In addition, linalool has shown
antimicrobial activities (Peana et al., 2003), which is present
inthe leafextract of U. chamae.

Anti-inflammatory and oxytocic activity

The anti-inflammatory and oxytocic properties of U.
chamae root ethanol extract were assessed. The extracts and
aspirin were found to inhibit carrageenan-induced paw
oedema on albino rats and mice with a strong activity in
aspirin having (80.43 %) inhibition while U. chamae had
69.57% inhibition respectively. In the oxytoxic property
assessment, uterus from young virgin guinea pig was used.
The plant extract exhibited more uterine contraction in the
guinea pig which was comparable to that of oxytocin (Okwu
etal., 2009). 1-Nitro-2-phenylethane and linalool had shown
anti-inflammatory effect (Peana et al., 2002; De Lima,
2008). Flavonoids possessed the highest phytochemical
content in this study which may be responsible for the above
activities. However, Pinocembrin has been shown in in vitro
studies to inhibit proinflammatory cytokines in the murine
macrophage and endotoxin-induced acute lung injury
model, partly by decreasing the levels of MAPK and NF-kB
activation. More so, in vivo studies also showed that
pretreatment with pinocembrin (intraperitoneal, 50 mg/kg)
attenuated inflammation and reduced lung injury in a murine
model of lipopolysaccharide (LPS)-induced inflammation
(Soromoucetal.,2012).

Furthermore, the anti-inflammatory effect of Uvaria
chamae methanol extract on acetic acid- induced acute
colitis in rats identified from a previous ethnobotanical study
was evaluated. Acetic acid was diluted in normal saline to be
4% and infused into the colon of rats through a rubber
cannula at the dose of 4 mL/kg. 50 —400 mg/kg and 2 mg/kg
of prednisolone (standard drug) was orally administered 48,
24 and 1 hour prior to the induction of colitis and continued
for 1 week. The extract doses (50-400mg/kg) significantly
reduced the macroscopic inflammation scores and
morphological alterations associated with an increase in the
mucus secretion (p<0.05) with no significant difference
among the treatment groups which indicated its
effectiveness at all levels of doses in the treatment of
ulcerative colitis (Abuetal.,2018).

Cytotoxicity Activity

The MTT (3-(4, 5-dimethyl thiazole-2-yl)-2, 5-diphenyl-
tetrazolium bromide) colorimetric assay was used to
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determine the cytotoxic concentration of extracts/ fractions
at 50% (CC,,) with ten-fold serial dilution (100 to 0.001
pg/mL) of each extract treatment. The methanol crude
extract of Uvaria chamae root bark was most toxic with
CC50 of 15.90 pg/mL, while Uvaria chamae stem bark was
least toxic with CC50 of 38.92 pg/mL. The methanol
fraction from Uvaria chamae stem bark was more toxic than
its other fractions with CC50value of 23.01 pg/mL, while
hexane, dichloromethane, and ethylacetate fractions and the
crude extract have similar cytotoxic activity pattern with
CC50 values of 39.10 pg/mL, 38.95ug/mL, 38.15 pg/mL
and 38.92 pg/mL respectively (Oluremi and Adeniji, 2015).
Recently, Awodiran et al., 2017, assessed the cytotoxicity
properties of methanol U. chamae leaves extract by using
mitotic index determinant and found to exhibit dose-
dependent cytotoxicity at doses of 125, 250, and 750
mg/kg/day comparable to the standard, Cyclophosphamide
(50 mg/kg, single dose).More so, ethanol extract of the stem
bark of U. chamae was found to show activity in vivo against
P-388 leukemia in the mouse and in vitro against cells
derived from human carcinoma of the nasopharynx (KB).
Fractionation of the ethanol extract was guided by assay
against carcinoma of the nasopharynx (KB). The activity
was concentrated in the ethyl acetate soluble fraction of an
ethylacetate-water partition. Chromatography of the ethyl
acetate fraction over salicylic acid gave uvaretin and
isouvaretin (Hufford and Lasswell, 1976). In addition, the
isolation and characterization of three novel C-benzylated
flavanones, chamanetin, isochamanetin, and dichamanetin
and three C-benzylated dihydro-chalcones, uvaretin,
isouvaretin and diuvaretin from ethanol extracts of the root
bark of U. chamae also showed to be responsible for its
cytotoxic effect (Hufford and Lasswell, 1976; Lasswell and
Hufford, 1977). Chamuvarinin has also showed significant
cytotoxicity toward KB 3-1 cervix cancer cell lines (IC,) 0.8
nM) (Derbre’ etal., 2004; Fall etal., 2004).

The aforementioned alkaloids were found to express
cytotoxic activity against 1929 transformed cells. The
highest activity was shown by (+)-armepavine and
nornantenine (Philipov etal., 2000).

Antioxidant activity

The antioxidant activity of seed extracts of Uvaria
chamae was investigated by measuring its DPPH (1, 1-
diphenyl-2-picrylhydrazyl), ABTS (2, 2-azino-bis (3-
ethylbenzothiazoline-6-sulphonic acid) scavenging
activities and its metal chelating and ferric reducing
potentials. In addition, total phenolic and flavonoid content
of the seed extracts was evaluated. The seed extracts
exhibited potent antioxidant activity in the DPPH and ABTS
assay, with the ethanol seed extract of Uvaria chamae being
more effective (IC, = 34.3 and 29.6 pg/mL respectively).
However, the aqueous seed extract of Uvaria chamae
exhibited the highest metal chelating activity (IC,= 23.5
pug/mL), while its ethanol extract showed higher reducing
power than the standard. In addition, high content of
phenolics and flavonoids was found in the organic seed
extracts (Basil, 2017). Flavonoids are a group of
phytochemicals that have been shown to exert potent anti-
oxidant activity against the superoxide radical (Hertog et al.,
1993). Hence, Pinocembrin, a natural flavonoid compound
which has also been extracted from other source, e.g. honey,
propolis etc., has shown the ability to reduce reactive oxygen
species (Liuetal.,2008).

Hepatoprotective activity

The hepatoprotective activity of U. chamae methanol
root bark extract was tested in vivo and in vitro. An oral
administration of the methanol extract (60 mg/kg)
significantly reduced (p < 0.05) pentobarbitone-induced
sleep in rats poisoned with acetaminophen. In this model, a
protection of 92% against cytotoxicity of acetaminophen is
obtained by pretreatment with the methanol extract as
compared to a protection of 89.6% when the animals were
pretreated with silibinin. Intraperitoneal injection of the
methanol extract into rats showed no significant effect on
pentobarbitone-induced hypnosis. The elevation of serum
glutamate oxaloacetate transaminase, glutamate pyruvate
transaminase, alkaline phosphatase, and urea induced by
paracetamol intoxication in rats was also significantly
attenuated (p < 0.05) by the methanol extract. The methanol
extract did not influence the concentration of microsomal
proteins in the serum. This in vivo efficacy was substantiated
by significant hepatoprotection on acetaminophen (AA)-
induced hepatotoxicity in isolated rat hepatocytes. The
methanol extract, ata dose of 1 mg/ml, remarkably (p <0.05)
reduced the leakage of lactate dehydrogenase in primary
cultured rat hepatocytes and showed a significant effect on
lipid peroxidation. The AA-induced elevation of the lipid
peroxidation in rats was significantly (p < 0.05) decreased in
the presence of U. chamae root bark methanol extract. A
protection of 56% against the tert-butyl hydroperoxide-
induced lipid peroxidation in rats was obtained by
pretreatment with the methanol extract (Madubunyi, 2012).
Liver-protective medicinal plants contain a variety of
chemical compounds, such as phenols, coumarins, lignans,
essential oils, monoterpenes, glycosides, alkaloids,
carotenoids, flavonoids, organic acids and xanthines
(Bhauna and Kumar, 2009) which is evident in the study
above.

Antivenom activity

The venom neutralizing properties against Naja
nigricollis venom in rats using methanol leaf extract of U.
chamae was evaluated. To study the antivenom properties,
albino rats were orally administered with a dose of 400
mg/kg body weight and 1 h later, the venom was
administered intraperitoneally at a dose of 0.08 mg/kg body
weight of rats. Blood clothing time, bleeding time,
antipyretic activity, haemoglobin, RBC, WBC, creatine
kinase, AST, ALP and ALT activities total protein
antioxidant activity and some blood electrolytes, plasma
urea and uric acid were measured. Results showed that
Uvaria chamae methanol extract neutralized some
biological effects of Naja nigricollis venom. The venom
increased the rectal temperature, enzyme activities, bleeding
time and other blood parameters. The plant extract was able
to reduce these parameters in the extract treated groups
(Omaleetal.,2013). However, several chemical constituents
like alkaloids, flavonoids, glucoside, and tannins have also
been previously reported for anti-snake venom activity
(Moreno etal., 1993; Grau and Ortiz, 1998). All these classes
of chemical compounds are capable of interacting with
macromolecular targets with enzymes or receptors and it can
effectively inhibit the toxic effect of snake venoms in vitro
than in vivo (Borges etal., 2005).

Insecticidal activity

The insecticidal effects of the powdered stem bark
extract of Uvaria chamae and its ethanol extract was
evaluated on three most devastating stored products pests
(Coleopterous) in Nigeria, namely: Callosobruchus
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maculatus  F. (Bruchidae), Rhizopertha dominica F.
(Bostrichidae) and Sitophilus zeamais Motschulsky
(Curculionidae). It was shown that U. chamae powdered and
ethanol stem bark extracts have potentials for use during
storage of grains, ensuring food security, profit
maximization and availability of seeds for the next planting
season without being damaged by these test insect species
which may be the responsibility of the presence of high
concentration of steroids and terpenes (Negbenebor et al.,
2018).
Antimalarial activity

Methanol extracts of the dried leaves and fresh fruits
administered at 100 — 800 mg/kg on Plasmodium berghei-
infected mice were evaluated using the four-day
(chemosuppressive) and curative (Rane's) antimalarial test
models; distilled water and amodiaquine (10 mg/kg) were
negative and positive controls, respectively. At 800 mg/kg,
leaf and fruit extracts gave chemosuppression of42 and 28%
(four-day test) and parasite clearance of 36.3 and 49.5% on
day 5 (curative test), respectively while the positive control-
treated groups were 72.8% and 98%. The leaf and fruit
extracts showed better chemosuppressive and curative
antimalarial activity, respectively thus justifying their
folkloric uses and secondary metabolites present (Adepiti et
al.,2013).

Conclusion

Uvaria chamae secondary metabolism appears to be a
resource of many biologically active compounds. However,
because the majority of the previous studies were focused on
the biological activities of the plant extract, further
investigations on the biochemical and physiological
functions of active compounds and the detailed mechanisms
underlying these activities are completely pivotal for the
development of pharmaceutical products. More so, clinical
trials concerning the rich pharmaceutical potential of U.
chamae have been markedly neglected in previous studies.
This review is hoped to be a source of enlightenment and
motivation for researchers to further perform in vitro, in vivo
and clinical investigations on the biological activities of U.
chamae to gain insight into developing new potential
pharmaceutical agents of commercial importance.
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