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Abstract

Combretum padoides Engl. & Diels is a shrub or small tree which is widely used as a source of traditional medicine in tropical
Africa. The current study was aimed at documenting the medicinal applications, phytochemistry and biological activities of
C. padoides. This review is based on literature obtained from scientific databases such as SpringerLink®, PubMed®, Scopus®,
Web of Science (WoS), Google Scholar, ScienceDirect® and SciELO, as well as literature obtained from pre-electronic sources
such as books, book chapters and other scientific publications obtained from the university library. Results from this research
showed that C. padoides is used as a source of traditional medicines against conjunctivitis, snakebites, wounds, diarrhoea,
hookworms and malaria. Chemical compounds identified from C. padoides include flavonoids, steroids, phenolics, cardiac
glycosides, tannins, terpenoids and saponins. The crude extracts of C. padoides and phytochemical compounds isolated from the
species exhibited antibacterial, antimycobacterial, antifungal, anti-inflammatory, antioxidant, antiplasmodial and cytotoxicity
activities. Advanced ethnopharmacological research is required to establish the linkage between the varied phytochemical and
pharmacological properties of C. padoides and its therapeutic applications. Therefore, future studies on C. padoides should provide
further details on the phytochemical, pharmacological and toxicological evaluations, as well as in vivo, pre-clinical and clinical
studies.
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indicum, Combretum kraussii Hochst.,, Combretum
micranthum G.Don, Combretum molle R.Br. ex G.Don,
Combretum mucronatum Schumach. & Thonn.,
Combretum nigricans Lepr., Combretum padoides Engl.
& Diels, Combretum paniculatum Vent.,, Combretum
Zeyheri Sond. and Combretum platypterum (Welw.)

1. Introduction

Combretum padoides Engl. & Diels is a thicket-forming
shrub or small tree which is widely used in traditional
medicine in tropical Africa (Fig. 1) (1-3). This species is a
member of the bush willow, Indian almond, white
mangrove or Combretaceae family. The Combretaceae

family consists of about 530 species belonging to 10
genera, including Combretum Loefl., Conocarpus L.,
Dansiea Bymes, Getonia Roxb., Guiera Adans. ex Juss.,
Laguncularia C.F.Gaertn., Lumnitzera Willd.,
Macropteranthes F.Muell., Strephonema Hook.f. and
Terminalia L. (4-6). Majority of the plants belonging to the
Combretaceae family are woody, mostly trees, shrubs or
lianes (7-9). In the last 50 years, phytochemical and
pharmacological evaluations of the species belonging to
the Combretaceae family focused mainly on the two
largest genera, that is, Terminalia and Combretum
(10-14). Some of the Combretum species that are used
in traditional medicine include Combretum adenogonium
Steud. ex A.Rich., Combretum apiculatum Sond.,
Combretum caffrum (Eckl. & Zeyh.) Kuntze, Combretum
coccineum (Sonn.) Lam., Combretum collinum Fresen,
Combretum comosum G.Don, Combretum
erythrophyllum (Burch.) Sond., Combretum hereroense
Schinz, Combretum imberbe Wawra, Combretum

Hutch. & Dalziel (3, 15, 16). In tropical Africa, at least
three Combretum species are known to have commercial
potential needed for developing pharmaceutical drugs
and health promoting products and these are C.
coccineum, C. nigricans and C. micranthum (17, 18).
Similarly, the socio-economic, cultural and medicinal
importance of the Combretum genus, including C.
padoides have been recorded in previously studied
literatures (19-22). It is within this context that C.
padoides, a widely used medicinal plant species in
tropical Africa (1-3) was selected for detailed review of its
medicinal applications, phytochemical and biological
activities. Medicinal plants like C. padoides have a long
history of usage in the treatment and management of
human and animal diseases and ailments. Approximately
80 % of the people in both developed and developing
countries depend on traditional medicines for their
primary health care needs (1, 10). Literature records
show that traditional medicines, plant-derived medicines,
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other natural products and their derivatives are becoming
increasingly popular in modern society as natural
alternatives to synthetic chemicals (17, 18). Therefore,
detailed analysis of medicinal plant species such as C.
padoides, including traditional ecological knowledge
about the identity of the plant species, as well as their
medicinal applications, plant parts used, dosage and
administration and ethnopharmacological properties is
important.

In some studies, focusing on ecosystem
services and goods that are derived from plant resources,
C. padoides is categorised as a multipurpose tree
species as the taxon is deliberately kept and managed as
fodder, source of traditional medicines, firewood or
charcoal (23-26). Previous research showed that
multipurpose species and agricultural crops cultivated in
home gardens and different agroforestry landscapes
provide provisioning services and maintain habitat and
regulation services (27, 28). Combretum padoides is
used throughout its distributional range as an important
source of building materials for houses, livestock
enclosures, craft work, furniture, fencing posts, fuelwood
and charcoal (29, 30). Combretum padoides is
sometimes cultivated as windbreak, shade, garden or
ornamental tree (30). The leaves, branches and twigs of
C. padoides are browsed by game and livestock and the
flowers are important sources of bee forage (31). The
tender leaves and twigs of C. padoides are collected from
the wild and home gardens, chopped up and cooked as
leafy vegetables (30). Given this background of the
species, a study was therefore, undertaken, aimed at
evaluating the medicinal applications, phytochemistry and
biological activities of C. padoides. This research is part
of a bigger project compiling baseline data on traditional
ecological knowledge about medicinal plants, their
phytochemical and biological activities. Such research is
important as it contributes to conservation, preservation

plants, associated traditional ecological knowledge about
the species and development of natural products, health
promoting products and pharmaceutical drugs.

2. Materials and Methods

This review is based on literature sources which
provided information on the medicinal uses,
phytochemical and  biological activities  of
C. padoides. A literature search was conducted using
scientific databases such as PubMed®
(https://pubmed.nchbi.nim.nih.gov/), Scopus®
(http://www.scopus.com/), ScienceDirect®
(https://www.sciencedirect.com/search), Web  of
Science (https://www.webofknowledge.com), Google
Scholar (https://scholar.google.com/), SpringerLink®
(https://link.springer.com/) and SciELO
(https://search.scielo.org/), as well as the pre-
electronic sources which included books, book
chapters and other publications which were obtained
from the university main library. The literature search
was undertaken from January to May 2025 using the
following  keywords:  “Combretum  padoides”,
“piological  activiies of Combretum padoides”,
“pharmacological properties of Combretum padoides”,
“ethnobotany of Combretum padoides”, “medicinal uses
of Combretum padoides”, “phytochemistry of
Combretum padoides” and ‘“traditional uses of
Combretum padoides”. Literature sources excluded from
this review are grey literature, articles not published in
English and those articles that are partially accessed, that
is, accessed as abstracts only and also published or
unpublished ethnopharmacological surveys lacking
information on medicinal uses and ethnopharmacological
properties of C. padoides (Fig. 2). The search covered
publications from 1961-2025, a very long period to
capture the necessary literature focusing on the
medicinal uses, phytochemistry and biological activities of
C. padoides.

and sustainable use of plant species used as medicinal

Fig. 1. Combretum padoides: (A) entire plant in flower; (B) branches showing leaves and flowers.
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Fig. 2. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram detailing the literature
identification, screening and inclusion process, culminating in the final 53 articles included for synthesis.

3. Results and Discussion
Botanical description of Combretum padoides

The Combretum Loefl. genus consists of about 276
species worldwide (8, 9, 32). The genus Combretum
has a pantropical distribution, recorded in tropical Africa
and Asia, with no records of the genus in Australia and
the Pacific Islands (8, 9, 32). Approximately 140
Combretum species have been reported in central,
east, southern and west Africa and about 20 species
have been recorded in Madagascar (3). These records
imply that tropical Africa has the highest number of
Combretum species and therefore, the region is the
centre of diversity of the genus (32, 33). The
Combretum genus comprises shrubs, trees and lianas
which are characterised by leaves which are whorled,
opposite or rarely alternate, with the leaf margins that
are entire (32). The leaves lack stipules or if present are
very small, but the petioles are persistent and often form
hooked and woody spines (32). The flowers of
Combretum are actinomorphic and bisexual, with an
ovary that is inferior and fruits that are winged and at
times with an unwinged nut (32). The name of the
genus, ‘Combretum’ is historically important, as the
name was used for the first time by the Roman natural
philosopher, naturalist, military commander and naval,
Gaius Plinius Secundus (23-79 AD), who is known in
the English history as Pliny and used the genus name
Combretum in reference to an unknown plant (34, 35).
The genus name Combretum was later reused by the
prominent Swedish botanist and naturalist Pehr L6fling
(31 January 1729-22 February 1756) (34, 35). The
specific species name “padoides” means resembling
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the leaves of the plants belonging to the genus Padus
Mill., is now treated as part of the genus Prunus L.
which belongs to the family Rosaceae (36). The
common names of C. padoides include “thicket
bushwillow” and “thicket combretum” (36, 37). The
synonyms of C. padoides include Combretum giorgii De
Wild. & Exell, Combretum homblei De Wild.,
Combretum tenuipes Engl. & Diels and C. minutiflorum
Exell (38-40). Combretum padoides is an untidy
scrambling shrub, multi-stemmed and often thicket-
forming, with its long trailing branches scrambling into
adjacent trees (Fig. 1A). Combretum padoides grows to
a height of about 12 m (37, 41). The bark of C. padoides
is light brownish gray in colour, smooth and flaking
irregularly to reveal paler patches below. The leaves of
C. padoides are simple, sub-opposite to opposite, ovate
to elliptic in shape, thinly textured, dull green in colour,
above and slightly pale green below with hairs along the
veins below, net-veining indistinct with scales on the
under surface. The leaves of C. padoides leaves are
tapering at the apex to a point while the base is
roundish, with entire and waxy leaf margins. Its flowers
are simple or branched, small and creamy yellow in
colour (Fig. 1B), sweet-scented, axillary or terminal. The
young fruits are pale yellowish green in colour and
drying to light brown and borne on a slender stalk and
often in profusion. Combretum padoides has been
reported in Kenya, DRC, Malawi, Somalia, South Africa,
Mozambique, Tanzania, Zimbabwe and Zambia (42—
47) (Fig. 3). Combretum padoides has been recorded in
dry woodland, riverine fringes, on rocky hills and along
escarpments and in mixed woodland and bushveld at
an altitude which ranged from 30 m above sea level to
1500 m (41). Combretum padoides is very similar to
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Fig. 3. Distribution of Combretum padoides in tropical Africa.
Combretum celastroides Welw. ex M.A.Lawson but Phytochemical and biological activities of
differs in the intrastaminal disc of the flowers which is Combretum padoides

hairy and in the fruit which lacks the persistent style
(48).

Medicinal uses of Combretum padoides

The leaf or root decoctions of C. padoides are mainly
used for six human diseases or ailments (Fig. 4). The
leaf or root decoctions are applied topically against
conjunctivitis, snakebites and wounds. Similarly, the leaf
or root decoctions of C. padoides are taken orally as
traditional medicines for diarrhoea, hookworms and
malaria . Combretum padoides is an important source of
traditional medicines in tropical Africa and the plant
species is listed and described in three books focusing on
botanical description of the species, parts used as
sources of traditional medicines, medicinal uses, dosage
and preparation, phytochemical compounds, biological
activities and distribution of the species. These books are
“medicinal and magical plants of southern Africa: An
annotated checklist” (49), “medicinal plants of East Africa”
(2) and “plant resources of tropical Africa 11: medicinal
plants 2" (3). Closely related Combretum species such as
C. zeyheri, C. apiculatum, C. caffrum, C. collinum, C.
erythrophyllum, C. hereroense, C. imberbe, C. kraussil,
C. molle and C. paniculatum and are used for infertility,
coughs, venereal diseases, stomach problems, wounds
and sores (16, 50, 51) (Table 1).
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Evaluation of the phytochemical properties of the bark,
stem bark, leaves, stems and ash of C. padoides
showed that the species is characterised by flavonoids,
steroids, phenolics, cardiac glycosides, tannins,
terpenoids and saponins (53, 69-72) (Table 2).
Combretum padoides is also characterised by proteins,
minerals such as copper (Cu), calcium (Ca), iron (Fe),
manganese (Mn), magnesium (Mg), phosphorus (P),
zinc (Zn), sodium (Na) and potassium (K) and the
species is good source of energy (Table 3). The species
has a protein content of 7.0-14.0 % which implies that
C. padoides has a higher browse value than other
Combretum species which include C. imberbe
characterised by twigs and leaves having the protein
content of about 4.0 % (73). Literature studies revealed
limited nutritional assessment of the species, but the
fruits, leaves, twigs and branches of C. padoides are
characterised by macro and micro elements and
classical nutrients which include energy and proteins
required by livestock and game (74). Evaluation of
some of the active ingredients isolated from C. padoides
and the extracts of the species demonstrated antifungal,
antibacterial,  antimycobacterial,  anti-inflammatory,
antioxidant, antiplasmodial, cytotoxicity properties,
corroborating some of the medicinal applications of the
species (Table 4).
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Table 1. Medicinal uses of Combretum padoides

Medicinal use Plant part used and administration Reference
Conjunctivitis Leaf or root decoction applied topically (52-57)
Diarrhoea Leaf or root decoction taken orally (52-57)
Hookworms Root decoction taken orally (1, 30, 31, 53, 54, 56, 58-63)
Malaria Leaf or root decoction taken orally (30, 52-57, 61, 62, 64—66)
Snakebites Leaf or root decoction applied topically (1, 30, 31, 53, 54, 56, 58-63, 67, 68)
Wounds Leaf or root decoction applied topically (30, 31, 52-57, 63)
16
14
212
a
o 10
—
A
3
S 6
> 4
2
0
Conjunctivitis Diarrhoea Wounds  Hookworms alaria Snakebites
Diseases or ailments

Fig. 4. Main diseases and ailments treated and managed by Combretum padoides in tropical Africa.

Table 2. Phytochemical composition of Combretum padoides

Phytochemical compound Formula Part Reference
1a,23B-dihydroxy-12-oleanen-29-oic-acid-23[3-O-a-L-4-acetylrhamnopyranoside C38H60010 Leaves (72)
1,22-dihydroxy-12-oleanen-30-oic acid C30H4804 Leaves (71)
3'-O-methyl-4-O-(B-d-xylopyranosyl) ellagic acid C20H16012 Stem bark (53)
24-ethylcholesta-7,22,25-trien-O-B-D-glucopyranoside C35H3606 Leaves (72)
25(27)-dehydroporiferasterol C29H160 Leaves (70)
Corilagin C27H22018 Stem bark (53)
Ellagic acid arabinoside C19H14012 Stem bark (53)
Ellagitannin Ca4H32027 Stem bark (53)
Galllic acid C7Hs0s5 Stem bark (53)
Gallotannin C76H52046 Stem bark (53)
B-glucogallin C13H16010 Stem bark (53)
Methyl ellagic acid xyloside C21H18012 Stem bark (53)
a-Punicalagin anomer Cag8H28030 Stem bark (53)

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
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Table 3. Proximate, mineral and trace metals composition of ashes, leaves and stems of Combretum padoides (72)

Mineral Value Plant part
Ash (%) 4.0 Leaves and stems
Moisture (%) 8.0 Leaves
Protein (%) 7.0-14.0 Leaves and stems
Energy (kj) 14.0-17.0 Leaves and stems
Calcium (mg/mL) 104.0-132.0 Leaves and stems
Cobalt (mg/mL) 0.7-1.3 Leaves and stems
Copper (ppm) 0.4-0.5 Leaves and stems
Iron (ppm) 1.2-2.0 Leaves and stems
Manganese (mg/mL) 1.2-26 Leaves and stems
Magnesium (g/kg dry matter) 13.5-34.7 Leaves and stems
Nickel (mg/mL) 1.2-3.0 Leaves and stems
Phosphorus (g/kg dry matter 2.4 Leaves and stems
Potassium (g/kg dry matter 26.1-37.1 Leaves and stems
Sodium (mg/mL) 5.1-10.0 Leaves and stems
Zinc (ppm) 0.4-0.6 Leaves and stems

Table 4. Summary of pharmacological activities of extracts and phytochemical compounds isolated from Combretum padoides

Extract or phytochemical Plant part Model Effect Reference

compound

Antibacterial activities

Acetone Leaves Microdilution Showed activities against Ec with MIC value of 0.8-3.0 (75)
mg/mL, Ef (0.8 mg/mL), Pa (< 0.1 - 0.8 mg/mL) and Sa

(3.0 - 6.0 mg/mL)
Methanol Roots Agar diffusion Showed activities against Bs with inhibition zone of 23.0 mm, (76)
Ea (32.0 mm), Sa (31.0 mm) and Se (24.0 mm)
Methanol Stem bark Agar diffusion Showed activities against Bs with inhibition zone of 23.0 mm, (76)
Ea (31.0 mm), Sa (31.0 mm) and Se (24.0 mm)
Crude Leaves Microdilution  Showed activities against Ec with MIC value of 156.0 pg/mL, (77)
Ef (78.0 pg/mL), Pa (156.0 pg/mL) and Sa (156.0 pg/mL)

Hexane Leaves Microdilution ~ Showed activities against Ec with MIC value of 19.0 pg/mL, (77)
Ef (19.0 pg/mL), Pa (78.0 pg/mL) and Sa (19.0 pg/mL)

Dichloromethane Leaves Microdilution ~ Showed activities against Ec with MIC value of 19.0 pug/mL, (77)
Ef (19.0 pg/mL), Pa (39.0 pg/mL) and Sa (39.0 pg/mL)

Ethyl acetate fraction Leaves Microdilution  Showed activities against Ec with MIC value of 312.0 pg/mL, (77)

soluble in acetone Ef (156.0 pg/mL), Pa (625.0 pg/mL) and Sa (156.0 pg/mL)

Ethyl acetate fraction Leaves Microdilution  Showed activities against Ec with MIC value of 312.0 pug/mL, (77)

soluble in methanol Ef (156.0 pg/mL), Pa (312.0 pg/mL) and Sa (156.0 pg/mL)

Butanol fraction soluble in Leaves Microdilution ~ Showed activities against Ec with MIC value of 156.0 pug/mL, (77)

acetone Ef (78.0 pg/mL), Pa (312.0 pg/mL) and Sa (156.0 pg/mL)

Butanol fraction soluble in Leaves Microdilution ~ Showed activities against Ec with MIC value of 39.0 pug/mL, (77)

methanol Ef (78.0 pg/mL), Pa (19.0 pg/mL) and Sa (156.0 pg/mL)

Water Leaves Microdilution Showed activities against Ec with MIC value of > 2500.0 (77)

ug/mL, Ef (312.0 pg/mL), Pa (312.0 ug/mL) and Sa (312.0
pg/mL)
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Methanol Leaves Microdilution ~ Showed activities against Bc with MIC value of 0.2 mg/mL, (78)
Ef (1.5 mg/mL), Ec 1.3 mg/mL), Kp (1.0 mg/mL), Pa (3.0
mg/mL), St (0.3 mg/mL), Ss (1.3 mg/mL), Sa (1.5 mg/mL)
and Se (1.0 mg/mL
1a,23B-dihydroxy-12- Leaves Microdilution ~ Showed activities against Ec with MIC value of 0.03 mg/mL (71)
oleanen-29-oic-acid-23p3-O- and Sa (0.06 mg/mL)
o-L-4-
acetylrhamnopyranoside
1,22-dihydroxy-12- Leaves Microdilution ~ Showed activities against Ec with MIC value of 0.06 mg/mL (71)
oleanen-30-oic acid and Sa (0.06 mg/mL)
24-ethylcholesta-7,22,25- Leaves Microdilution ~ Showed activities against Ec with MIC value of 0.06 mg/mL (71)
trien-O-B-D-
glucopyranoside
Antimycobacterial
activities
Butanol Stem bark  Microdilution Showed activities against Ms with MIC value of 2500.0 (53)
pg/mL
Methanol Stem bark  Microdilution Showed activities against Ms MIC value of 1250.0 pg/mL (53)
Antifungal activities
Methanol Stem bark Agar diffusion Showed activities against Ca with inhibition zone of 23.0 mm (76)
Methanol Roots Microdilution ~ Showed activities against Cg with MIC value of 6.25 mg/mL (58)
and Cn (6.25 mg/mL)
Acetone Leaves Microdilution Showed activities against Af with MIC value of 0.02-0.3 (79)
mg/mL, Ca (0.3 mg/mL), Cn (0.3 mg/mL), Mc (0.02—-0.08
mg/mL) and Sc (0.3 mg/mL)
Dichloromethane Leaves Microdilution Showed activities against Af with MIC value of 0.3-2.5 (79)
mg/mL, Ca (0.3 mg/mL), Cn (0.3 mg/mL) and Mc (0.1- 0.2
mg/mL)
Hexane Leaves Microdilution Showed activities against Af with MIC value of 0.02-0.3 (79)
mg/mL, Ca (0.3 mg/mL), Cn (0.6 mg/mL) and Mc (0.1-0.6
mg/mL)
Methanol Leaves Microdilution ~ Showed activities against Af with MIC value of 0.3 mg/mL, (79)
Cn (0.3 mg/mL), Mc (0.02—0.08 mg/mL) and Sc (0.6 mg/mL)
Crude Leaves Microdilution ~ Showed activities against Af with MIC value of 156.0 pug/mL, 77)
Ca (312.0 pg/mL) and Cn (39.0 pg/mL)
Hexane Leaves Microdilution ~ Showed activities against Af with MIC value of 156.0 pg/mL, (77)
Ca (312.0 pg/mL) and Cn (156.0 pg/mL)
Dichloromethane Leaves Microdilution ~ Showed activities against Af with MIC value of 78.0 pug/mL, (77)
Ca (19.0 pg/mL) and Cn (625.0 pg/mL)
Ethyl acetate fraction Leaves Microdilution ~ Showed activities against Af with MIC value of 78.0 pug/mL, (77)
soluble in acetone Ca (312.0 pg/mL) and Cn (19.0 pg/mL)
Ethyl acetate fraction Leaves Microdilution ~ Showed activities against Af with MIC value of 312.0 pg/mL, (77)
soluble in methanol Ca (625.0 pg/mL) and Cn (312.0 pg/mL)
Butanol fraction soluble in Leaves Microdilution ~ Showed activities against Af with MIC value of 156.0 pg/mL, (77)
methanol Ca (156.0 pg/mL) and Cn (312.0 pg/mL)
Water Leaves Microdilution ~ Showed activities against Af with MIC value of 625.0 pg/mL, (77)
Ca (625.0 pg/mL) and Cn (312.0 pg/mL)
Anti-inflammatory
activities
Acetone Leaves COX-1 Showed activities by showing inhibition of 75.0 % (80)
bioassay
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Ethyl acetate Leaves COX-1 Showed activities by showing inhibition of 79.0 % (80)
bioassay
Crude Leaves Soybean 15- Showed activities by exhibiting the median LCsp value of (77)
lipoxygenase 30.8 pg/mL
inhibition

Antioxidant activities

Crude Leaves ABTS Showed activities with half maximal ECsp value of 4.2 pg/mL (77)

Hexane Leaves ABTS Showed activities with ECsp value of 22.7 pg/mL (77)

Dichloromethane Leaves ABTS Showed activities with ECsgp value of 4.0 pg/mL (77)

Ethyl acetate fraction Leaves ABTS Showed activities with ECsp value of 0.7 pg/mL (77)

soluble in acetone

Ethyl acetate fraction Leaves ABTS Showed activities with ECsg value of 1.3 pg/mL (77)

soluble in methanol

Butanol fraction soluble in Leaves ABTS Showed activities with ECsp value of 0.4 pg/mL (77)

acetone

Butanol fraction soluble in Leaves ABTS Showed activities with ECsgp value of 0.6 pg/mL (77)

methanol

Water Leaves ABTS Showed activities with ECsp value of 1.5 pg/mL (77)

Crude Leaves DPPH Showed activities with ECsp value of 4.4 pg/mL (77)

Hexane Leaves DPPH Showed activities with ECsp value of 12.7 pg/mL (77)

Dichloromethane Leaves DPPH Showed activities with ECsg value of 3.3 pg/mL (77)

Ethyl acetate fraction Leaves DPPH Showed activities with ECsp value of 0.4 pg/mL (77)

soluble in acetone

Ethyl acetate fraction Leaves DPPH Showed activities with ECsgp value of 0.5 pg/mL (77)

soluble in methanol

Butanol fraction soluble in Leaves DPPH Showed activities with ECsp value of 0.2 pg/mL (77)

acetone

Butanol fraction soluble in Leaves DPPH Showed activities with ECsgp value of 0.7 pg/mL (77)

methanol

Water Leaves DPPH Showed activities with ECsp value of 0.8 pg/mL (77)

Crude Leaves FRAP Showed activities with ECsg value of 6.4 pg/mL (77)

Hexane Leaves FRAP Showed activities with ECsp value of 17.0 pg/mL (77)

Dichloromethane Leaves FRAP Showed activities with ECsg value of 22.7 pg/mL (77)

Ethyl acetate fraction Leaves FRAP Showed activities with ECsg value of 54.2 pg/mL (77)

soluble in acetone

Ethyl acetate fraction Leaves FRAP Showed activities with ECsg value of 47.8 pg/mL (77)

soluble in methanol

Butanol fraction soluble in Leaves FRAP Showed activities with ECsp value of 44.1 pug/mL (77)

acetone

Butanol fraction soluble in Leaves FRAP Showed activities with ECsp value of 40.5 pg/mL (77)

methanol

Water Leaves FRAP Showed activities with ECsp value of 9.6 pg/mL (77)

Acetone Leaves DPPH Showed dose-dependent scavenging activities ranging from (72)
60.0-85.0 %

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
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Antiplasmodial activities

Methanol Roots [G-3H] Showed activities against Plasmodium falciparum (52)
hypoxanthine  chloroquine sensitive (D6) and chloroquine resistant (W2)
incorporation with half maximal ICso value of 21.7 and 59.4 ug/mL,

assay respectively

Methanol Roots Peter’s 4-days Extract exhibited 50.6 % chemo-suppression (52)
suppressive

test

Cytotoxicity activities

Methanol Roots Alamar Blue  Extract showed activities against HeLa (cervical carcinoma) (59)

method demonstrating inhibition percentage of 17.4 %, T24 (bladder
carcinoma) (31.4 %) and MCF 7 breast cancer cell lines
(64.6 %)
Methanol Stems Alamar Blue Extract showed activities against HeLa demonstrating (59)
method inhibition percentage of 97.2 %, T24 (51.6 %) and MCF 7
(62.0 %)
Crude Leaves MTT assay Extract demonstrated activities exhibiting LCso value of 77)

about 9.0 pg/mL

ABTS: 2,2'azino-bis (3-ethylbenzothiazoline)-6-sulphonic acid; DPPH: 2,2-diphenyl-1-picrylhydrazyl; FRAP: Ferric reducing
antioxidant power; MTT: 3-(4,5- dimethylthiazol-2-yl)-2,5 diphenyltetrazolium bromide; COX-1: cyclooxygenase-1; MIC: minimum
inhibition concentration; LC50: lethal concentrations; EC50: effective concentration; 1C50: inhibitory concentration; Ec: Escherichia
coli; Ef: Enterococcus faecalis; Pa: Pseudomonas aeruginosa; Sa: Staphylococcus aureus; Bs: Bacillus subtilis; Ea: Enterobacter
aerogenes; Se: Staphylococcus epidermidis; Bc: Bacillus cereus; Kp: Klebsiella pneumoniae; St: Salmonella typhimurium; Ss:
Shigella sonnei; Ms: Mycobacterium smegmatis; Ca: Candida albicans; Cg: Candida glabrata; Cn: Cryptococcus neoformans; Af:
Aspergillus fumigatus; Mc: Microsporum canis; Sc: Sporothrix schenckii.

Antibacterial properties

The antibacterial activities of acetone crude extracts of
the leaves of C. padoides were assessed against
Pseudomonas aeruginosa, Staphylococcus aureus,
Escherichia coli and Enterococcus faecalis using the
twofold serial dilution method with gentamycin as the
positive control (Table 4). The extract of the species
demonstrated antibacterial properties against the tested
pathogens exhibiting the  minimum inhibition
concentration (MIC) values which ranged from
< 0.1-6.0 mg/mL (75). Similarly, the antibacterial
properties of methanol extract of C. padoides stems
were evaluated against Staphylococcus epidermidis,
Staphylococcus aureus, Enterobacter aerogenes,
Bacillus subtilis, Micrococcus luteus and Sarcina spp.
using the agar diffusion assay with ampicillin and
streptomycin as positive controls (76). The extract
demonstrated weak antibacterial activities against the
tested bacterial pathogens exhibiting inhibition zone
which ranged from 17.0-31.0 mm versus 31-62 mm
demonstrated by the positive controls (76). Water,
dichloromethane, butanol and ethyl acetate extracts of
the leaves of C. padoides demonstrated antibacterial
activities against P. aeruginosa, E. coli,
S. aureus and E. faecalis exhibiting MIC values which
ranged from 19.0 pg/mL to > 2500.0 pg/mL (77). The
antibacterial activities demonstrated by C. padoides
extracts were higher than 0.2-1.6 ug/mL exhibited by
gentamicin used as a positive control (77). The
methanol extract of the leaves of C. padoides showed
antibacterial activities against B. cereus, S.

HePG

aureus, K. pneumoniae, S. epidermidis, S. sonnei, E.
coli, E. faecalis, P. aeruginosa and S.
typhimurium exhibiting MIC values which ranged from
0.16-3.0 mg/mL (78). Similarly, the phytochemical
compounds isolated from C. padoides leaves, that is,
1,22-dihydroxy-12-oleanen-30-oic acid, 1a,23B-
dihydroxy-12-oleanen-29-oic-acid-23[3-O-a-L-4
acetylrhamnopyranoside and 24-ethylcholesta-7,22,25-
trien-O-3-D-glucopyranoside demonstrated antibacterial
activities against S. aureus, E. coli, P. aeruginosa and
E. faecalis exhibiting MIC values which ranged from 0.03
mg/mL to > 25.0 mg/mL and these values were higher
than 1.9 x 103-3.9 x 10 mg/mL exhibited by neomycin,
used as a positive control (71). These documented
antibacterial activities of extracts and phytochemical
compounds isolated from C. padoides somehow confirm
the antibacterial potential of the species and its
application in the treatment and management of
diarrhoea and wounds (30, 31, 52-57, 63).

Antimycobacterial properties

The butanol and methanol extracts of C. padoides stem
bark demonstrated antimycobacterial activities against
Mycobacterium smegmatis exhibiting MIC values which
ranged from 1250.0— 2500.0 pug/mL and these values
were much higher than 52.0 pg/mL exhibited by
rifampicin used as a positive control (53).

Antifungal properties

The methanol extract of C. padoides stem bark
demonstrated antifungal activities against C. albicans
with the inhibition zone of 23.0 mm which was slightly

© The Author(s) 2026. Creative Commons CC BY 4.0. Published by Horizon e-
Publishing Group.
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higher than 26.0-31.0 mm exhibited by amphotericin B,
the positive control (76). In a different study, the
methanol extract of C. padoides roots demonstrated
antifungal activities against Candida glabrata and
Cryptococcus neoformans with MIC values of 6.25
mg/mL which was much higher than 0.003-0.2 mg/mL
exhibited by amphotericin B and itraconazol that were
used as positive controls (58). The dichloromethane,
methanol, hexane and acetone extracts of the leaves of
C. padoides demonstrated antifungal activities against
Microsporum canis, C. albicans, C. neoformans,
Sporothrix schenckii and Aspergillus fumigatus with MIC
values ranging from 0.02 mg/mL to > 2.5 mg/mL (79).
The water, dichloromethane, butanol and ethyl acetate
extracts of the leaves of C. padoides demonstrated
antifungal activities against C. neoformans, C. albicans
and A. fumigatus with MIC values ranging from 19.0—
625.0 pg/mL and these values were higher than 0.7-6.3
pg/mL exhibited by amphotericin that was used as
positive control (77).

Anti-inflammatory properties

The acetone and ethyl acetate extracts of C. padoides
leaves demonstrated anti-inflammatory activities by
showing inhibition of cyclooxygenase which ranged from
75.0-79.0 % and these values were higher than
52.0-68.0 % exhibited by indomethacin which was used
as a positive control (80). The crude extract of C.
padoides leaves demonstrated anti-inflammatory
activities by exhibiting lipoxygenase inhibitory capacity
with median lethal concentration (LCso) value of 30.8
pa/mL (77).

Antioxidant properties

The water, dichloromethane, butanol and ethyl acetate
extracts of C. padoides leaves demonstrated antioxidant
activies by exhibiting half maximal effective
concentration (ECs) values which ranged from 0.2-22.7
pg/mL for ferric reducing antioxidant power (FRAP),
2,2'azino-bis (3-ethylbenzothiazoline)-6-sulphonic acid
(ABTS) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging assays (77). These values are
comparable to ECs, values of 1.0-56.5 pg/mL exhibited
by trolox and ascorbic acid used as positive controls
(77). Similarly, the acetone extract of the leaves of
C. padoides demonstrated dose-dependent antioxidant
activities against DPPH with the scavenging activities
ranging from 60.0-85.0 % (72).

Antiplasmodial activities

The methanol extract of C. padoides roots demonstrated
antiplasmodial activities by exhibiting half maximal
inhibitory concentration (ICs) values of 59.4 and 21.7
pg/mL  against Plasmodium falciparum chloroquine
resistant (W2) and chloroquine sensitive (D6),
respectively (52). These values exhibited by
C. padoides are higher than 0.002—0.06 pg/mL exhibited
by chlorogquine and artemisinin used as positive controls
(52). In another experiment, the in vivo biocassay was
done in a mouse model assay using the Peter's 4-days
suppressive test. In this assay, the extract exhibited
50.6 % chemo-suppression which was lower than 95.2 %
demonstrated by a positive control (52).
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Cytotoxicity properties

The methanolic extract of C. padoides stems
demonstrated cytotoxicity activities against T24 (bladder
carcinoma), Hela (cervical carcinoma) and MCF 7 breast
cancer cell lines with inhibition percentage ranging from
36.4-82.6 % (59). Similarly, the crude extracts of the
leaves of C. padoides demonstrated cytotoxicity activities
against the African green monkey kidney (Vero) cell
exhibiting the median lethal concentration (LCs) value of
about 9.0 pg/mL and this value was higher than
0.008-1.9 ug/mL exhibited by berberine chloride which
was used as a positive control (77).

4. Conclusion

As outlined in the present study, Combretum padoides
is a shrub or tree with great potential as medicinal plant
characterised by several cultural applications and uses
in traditonal medicine in tropical Africa. The
ethnopharmacological knowledge and properties of C.
padoides have not been properly studied. Given the
traditional and current uses of the species, there is no
doubt that C. padoides is a promising materia medica in
African traditional pharmacopoeia. To realise the full
ethnopharmacological potential of C. padoides,
therefore, further studies should focus on evaluating the
pharmacological activities of the active ingredients of the
species using various in vivo and in vitro models.
Literature studies focusing on medicinal applications,
phytochemical and biological activities of C. padoides
showed that there is lack of information on standardised
quality, mode of action, toxicology, evidence-based
safety and regulatory approvals involving the species.
Therefore, future studies involving C. padoides should
aim at pharmacological validation of crude extracts
derived from the species as well as phytochemical
compounds and any natural products associated with
C. padoides. The in vitro, in vivo and clinical studies are
the most convincing scientific methods of proving safety
and efficacy of plant-based therapies and natural
products involving C. padoides. Such detailed
ethnopharmacological studies could make a valuable
contribution to growing ethnomedicinal knowledge about
C. padoides, its phytochemical, pharmacological
properties and ultimately leading to commercial
development of natural, health promoting and
pharmaceutical products.
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