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Summary

The genus Combretum (family Combretaceae) consists of approximately 370 species
that are endemic throughout the tropical and subtropical regions of Africa and Asia.
Different Combretum spp. are used as traditional medicine systems by multiple ethnic
populations in the areas in which they grow. They are used for their antibacterial,
antifungal,  antimalarial,  antiviral,  antidiarrhoeal,  analgesic,  antioxidant,
antiinflammatory and anticancer properties. Many species of this genus are beneficial
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against several diseases and ailments. Despite the reported ethnopharmacological uses
of numerous Combretum species, few studies have rigorously examined the species in
this important genus for many of their medicinal properties/mechanisms. In contrast, the
anticancer properties of the genus have been relatively well studied, with a number of
important compounds identified and their mechanisms studied. In particular, several
combretastatins (stilbenes) have been recognized as promising for the treatment of
different cancers. Combretastatin A-4 is particularly interesting and is currently
undergoing clinical trials for the treatment of several types of cancer. The genus is also
known for its anti-infective properties, which may be at least partially due to the high
tannin content, and is common to the genus. Since the complexities of tannins make
them poor candidates for drug design, much of the interest in Combretum spp has been
centered on their pharmacognostic and nutraceutical value, and (with some notable
exceptions) they are often overlooked for drug discovery. Increases in the number of
studies into the use of Combretum species as therapeutic agents has arisen over the
2010s, although considerable work is still required. This chapter summarises the recent
research into the medicinal properties, phytochemistry and therapeutic mechanisms of
Combretum species in order to point out to the various future areas of research relevant
to the medicinal activities of this important genus.

1. Introduction

Plants have been used traditionally for their therapeutic properties for thousands of
years and they remain the primary healthcare modality in many developing countries.
Ayurvedic medicine is commonly practiced in India and surrounding countries. Indeed,
approximately 85% of Indian citizens regularly use herbal medicine preparations to
maintain their health and to treat a myriad of diseases (Kamboj, 2000). Similarly,
Traditional Chinese Medicine (TCM) and several traditional African medicinal systems
are important components of the health care in those regions. Traditional and herbal
medicines are also commonly used in developed countries due to their availability and
affordability and are attracting much recent attention as complementary and alternative
therapies. Furthermore, many allopathic medicines used clinically are derived from
traditional plant-based medicines or are semi-synthetic analogues of plant derived
compounds. Indeed, approximately 25% of all prescription drugs currently used are
plant derived and 75% of all newly developed anticancer drugs adopted for clinical use
between 1981 and 2006 were derived from plant compounds (Newman and Cragg,
2007). A major focus of modern drug discovery involves isolating and characterising
individual bioactive phytochemical components from traditionally used medicines and
modifying  those  compounds to  produce analogues with  increased
bioactivity/bioavailability. This approach has yielded many useful drugs including
quinine (from Cinchona spp.), digoxin (from Digitalis spp.), and the commonly used
anticancer drugs paclitaxel (from Taxus brevifolia Nutt.), vincristine and vinblastine
(from Vinca rosea). Thus, bioactivity, mechanistic and phytochemistry evaluations of
traditional medicines have the potential to provide many new drugs with enhanced
efficacy and/or safety and much further work is required.
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Figure 1: Some common Combretum spp. (a) and (b) Combretum apiculatum whole
plant and fruit respectively; (c¢) and (d) Combretum erythrophyllum whole plant and
fruit respectively; (e) and (f) Combretum paniculatum flowers and fruit respectively. All
photographs were taken by Dr lan Cock in South Africa between 2012 and 2019.

Combretum 1is the largest genus of family Combretaceae. The vast majority of

Combretum (~300 species) are native to the African continent and are particularly
prevalent in southern Africa where they are commonly known as bushwillows. Some

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Phytochemistry, Medicinal Properties, Bioactive Compounds and
Therapeutic Potential of The Genus Combretum (Combretaceae) - lan E Cock, Matthew J Cheesman and Gagan Tiwana

common Combretum spp. are shown in Figure 1. Five more species are native to
Madagascar, with a further 25 native to tropical regions of Asia. Approximately 40
further species are native to tropical regions of the Americas. Many Combretum spp.
have recorded uses in ethnomedicinal systems, particularly in southern African and
Indian medicinal systems where they have been recorded as being used to treat
pathogenic infections, diarrhoea, malaria, inflammation, cancer, diabetes, bleeding and
digestive disorders (Khumalo et al, 2021; Cock et al, 2020a; Cock et al, 2019; de
Morais Lima et al, 2012). The biology and phytochemistry of the southern African
species have been well studied due to their usage in South African ethnomedicinal
systems given their high antioxidant capacities. The identification of interesting
compounds (particularly the promising anticancer compound combretstatin A-4) has
generated substantial recent interest in southern African Combretum spp. Of those
native to southern Africa, Combretum caffrum (Eckl. & Zeyh.) Kuntze, Combretum
erythrophyllum (Burch.) Sond. and Combretum molle R.Br. ex G.Don are particularly
well documented due to their varied uses in South African traditional medicine by a
wide variety of groups including the Zulu, Xhosa, Sotho and other communities.

As with many other Combretaceae, the species in the genus Combretum are
characterised by their high antioxidant capacities and their high levels of tannins (Roy et
al, 2014). These characteristics are fortuitous and account for much of the traditional
usage of Combretum spp. Indeed, consumption of high antioxidant diets is associated
with a decreased incidence of chronic and degenerative diseases including cancer
(Potter, 1997; Hertog et al., 1996), cardiovascular disease (Vita, 2005), neurological
degenerative diseases (Youdim et al, 2002), diabetes and obesity (Tsuda et al, 2003).
Therefore, the high antioxidant capacities inherent in Combretum spp. may have both
preventative and curative activities against many diseases by reducing oxidative cellular
damage. Similarly, the complexity and abundance of the tannin components in
Combretum spp. preparations would also contribute to their anti-pathogenic (Rayan et
al, 2015; Cock, 2015; Buzzini et al, 2008; Wolinsky and Sato, 1984; Hogg and Embery,
1982), anticancer and anti-inflammatory activities (Shalom and Cock, 2018; Cock,
2015; Wu-Yuan et al, 1988). In addition to the tannins, the stilbene contents of the
Combretum spp. have generated much interest due to the therapeutic properties of the
stilbenes. Combretstatin A-4 has especially been regarded as a future drug in cancer
chemotherapy due to its potent activity against multiple cancers (Bhardwaj et al, 2010;
Shen et al, 2010; Dark et al, 1997). This report aims to summarise recent research into
the phytochemistry, medicinal properties and therapeutic mechanisms of Combretum
spp. and thereby to highlight gaps in the literature and direct future research into this
important genus.

2. Ethnopharmacology

As the vast majority of Combretum spp. are native to southern Africa, the
ethnobotanical uses of those species have been extensively reported. South African
Combretum plants have been used traditionally for various diseases and ailments such
as snake and scorpion bites, mental issues, heart problems, fever, pain and microbial
infections (Dawe et al, 2013). These plant species are prepared for herbal use as
decoctions and hot water infusions, or may be mixed with foods. In some cases, fumes
of burnt plant parts or the fumes from a hot water steam bath are inhaled for the
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remedial benefits of its therapeutic compounds. Traditionally, Combretum spp. are used
separately as medicines in most traditional southern African healing systems, although
multiple species may be mixed or combined with other medical plants as herbal
remedies against some ailments. Various Combretum species including Combretum
collinum Fresen.,, Combretum erythrophloeum Gilg. & Ledermann ex Engl., C.
erthrophyllum, Combretum hereroense Schinz., and C. molle were traditionally used to
treat colds, cough, venereal diseases, infertility, diarrhoea, dysentery, sores and wounds
(Cock et al, 2015; Eloff, 1999; Hutchings, 1996; Watt and Breyer-Brandwijk, 1962).

A recent ethnobotanical study of medicinal plants used by the traditional healers in
Sesheke district, Western Province, Zambia also reported the use C. hereroense, C.
imberbe Wawra, C. mossambicense (Klotzsch) Engl. and C. apiculatum Sond. in the
management of sexually transmitted infections (Chinsembu, 2016). According to the
World Health Organisation (WHO), up to 80% of the African populations rely on
traditional medicinal systems for their primary health care. The leaves and roots are
most frequently used and are often boiled in water or prepared as cold-water decoctions
for the treatment and management of sexually transmitted infections including syphilis,
gonorrhoea and chlamydia infections in men (Chinsembu, 2016). Medicinal plants are
also used by rural farmers in the Eastern Cape region of South Africa.

Most information on the ethnobotanical usage of Combretum spp. concerns the use of
African species in traditional African healing systems. The traditional use of
Combretum spp. in other regions of the world has been less extensively reported, with
few reports available. This is understandable, as most species of this genus occur in
southern Africa. In Australia, Combretum trifoliatum Vent. was recorded for the first
time in the northern region of Cape York Peninsula in the latter half of the 20™ century
(Clarkson et al, 1986). However, no ethnobotanical information is available on this
Combretum spp. in Australia.

Table 1 summarize the current knowledge on the ethnobotanical uses of Combretum
species as traditional medicines, whilst Table 2 summarize the studies that have
examined and verified these therapeutic uses. Roots, leaves, barks and seeds of
Combretum aculeatum Vent have been traditionally used for the treatment of sexually
transmitted diseases, tuberculosis, leprosy, purgative and as a vermifuge (Hamad et al,
2019). However, no information is available about the formulation and method of
application for this species. Similarly, leaves and roots of C. erythrophyllum are
traditionally used for the treatment of leprosy and sexually transmitted diseases
(Hutchings, 1996; Van Wyk et al, 2000). However, seeds and fruit decoctions of this
plant are also used to facilitate birth and as an anthelmintic (Hutchings, 1996).
Therapeutically, leaf extracts of this species have antibacterial activity against P.
aeruginosa, K. pneumoniae. S. aureus, E. faecalis and E. coli (Eloff, 1999; Cock and
Van Vuuren, 2020; Cock and Van Vuuren, 2015; Eldeen and Van Staden, 2008; Eldeen
and Van Staden, 2007; Martini et al, 2004; Eloff, 1998a; Laurens et al, 1985).
Combretum kraussii Hochst. (Mhlonga and Van Wyk, 2019) and Combretum woodii
Deummer (Hutchings, 1996) are also used to treat urinary tract and bladder infections,
as well as sexually transmitted diseases. Leaf infusions of C. molle are used to treat
colds (York et al 2011; Cock and Van Vuuren, 2020). In addition, roots of this plant are
also used for the treatment of hookworm infestations (Cock and van Vuuren, 2018).
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Additionally, Combretum vendae A.A. van Wyk is traditionally used orally as a root
bark decoction to treat optical problems (Suleiman et al, 2010).

Combretum bracteosum (Hochst.) Engl. & Diels leaf and root decoctions are used orally
to treat convulsions and epilepsy (Ahmed et al, 2014; Risa et al, 2004). Additionally,
leaf extracts of this species also have good growth inhibitory activity against ringworm
causing fungal species, with minimum inhibitory concentration (MIC) values of 20-80
pg/mL (Masoko et al, 2007; Cock and Van Vuuren, 2020). Furthermore, extracts
prepared from C. caffrum, Combretum celastroides Welw. ex M.A. Lawson, C.
collinum, Combretum edwardsii Exell., C. erythrophyllum, C. glutinosum Perrot. ex
DC, C. hereroense, C. imberbe, C. kraussii, C. microphyllum Klotzsch, C.
miossambicense, C. moggii Exell., C. molle, C. nelsonii Dummer, C. nigricans Lepr., C.
padoides Engl. & Diels, C. paniculatum Vent., C. woodii Dummer, C. paniculatum
Vent., C. petrophilum Vent. and C. zeyheri Sond. showed good antimicrobial activity
against ringworm and Candida spp. fungi (Table 2), but poor antibacterial activity
against P. aeruginosa (Table 2).

Combretum hereroense, C. kraussii, C. molle, C. mossambicense, C. psidioides Welw.,
and C. zeyheri are used to treat pain and inflammation in several traditional healing
systems (Table 1). Oral decoctions and infusions of barks, roots, leaves and fruit of
these Combretum spp. are traditionally prepared to treat these ailments. Leaf extracts of
C. apiculattum, C. edwardsii, C. erythrophyllum, C. hereroense, C. imberbe, C. moggii,
C. nelsonii, C. padoides, C. woodii, and C. petrophilum were investigated in vitro and
were reported to have promising anti-inflammatory activity via COX-1 inhibition
(McGaw et al, 2001; Khumalo et al, 2021). Flower and stem extracts of C. leprosum
Mart have noteworthy antinociceptive activity (Pietrovski et al, 2006; de Sousa Lira et
al, 2002). Furthermore, a methanolic bark extract of C. molle inhibited inflammation by
62% in rats at a dose of 300 mg/kg after 1 hour exposure (Ponou et al, 2008). Acetone
C. zeyheri leaf extracts were investigated for their effects on oxidative stress and for
anti-inflammatory responses via determination of nitric oxide production in LPS-
activated RAW 264.7 macrophages, and by studying their effects in 15-lipoxygenase
(LOX) inhibitory assays (Dzoyem and Eloff, 2015). The results were noteworthy, with
96% NO inhibition noted at 25 pg/mL and >70% 15-LOX inhibition at 100 pg/mL
extract concentrations.

Combretum racemosum P. Beauv, C. molle and C. celastroides subsp. laxiflorum Welw.
are used traditionally to treat hypertension by southern African traditional healers
(Manga et al, 2012; York et al 2011; Cock and Van Vuuren, 2020). However,
experimental validation of these traditional uses is yet to be reported and further studies
are required. Combretum nigricans seed extracts also have therapeutic cardiovascular
effects, including anti-hypotensive activity in a cat model (Bamgbose et al, 1977). Roots
and leaves of C. molle, C. padoides and C. zeyheri are used traditionally to treat malaria
(Cock et al, 2019). Root bark decoctions of C. padoides are consumed orally for this
purpose (Ahmed et al, 2014; Gathirwa et al, 2011; Nguta el al, 2010). Alternatively, C.
zeyheri is combined with Ochna pulchra Hook., or as a component of a complex
combination which includes Burkea africana Hook. and Diospyros chamaethamnus
Mildbr. (Von Koenen, 1996; Cock and Van Vuuren, 2019). In contrast, C. zeyheri
leaves and roots of are inhaled nightly using a steam bath for the same purpose.
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Experimentally, only C. microphyllum, C. molle, C. psidioides and C. zeyheri were
investigated against Plasmodium falciparum and showed ICsy values of 1-33 pg/mL,
108 pg/mL (Asres and Balcha, 1998; Attindehou et al, 2004; Gansané et al, 2010), 6-40
png/mL (Gessler et al, 1994) and 15 pg/mL (Clarkson et al, 2004; Cock and van Vuuren,
2019), respectively.

Only C. padoides (Ahmed et al, 2014; Gathirwa et al, 2011; Nguta et al, 2010) and C.
murconatum Schumach. & Thonn. (Spiegler et al, 2015) have recorded traditional uses
in the management of wound healing. Additionally, oral consumption of C. padoides
root bark decoction is used to treat conjunctivitis and diarrhoea (Ahmed et al, 2014;
Gathirwa et al, 2011; Nguta et al, 2010). Oral treatment with a C. murconatum
decoction is also used in helminth infestations (Cock and van Vuuren, 2018).

Several Combretum spp., including C. apiculatum, C. erythrophyllum, C. leprosum, C.
micraanthum G. Don, C. nigricans, C. padoides, C. psidioides and C. zeyheri have been
therapeutically investigated to justify their anticancer properties. Leaf and root bark
extracts of C. apiculatum (Frhrquist et al, 2006; Wall et al, 1996) and ethanolic C.
erythrophyllum root bark extracts (Wall et al, 1996) inhibit topoisomerase II in vitro.
Furthermore, C. apiculatum extracts are cytotoxic to T24 bladder and MCF7 breast
cancer cells, with an ICsy of 25 pg/mL. Similarly, C. hereroense bark and flower
extracts are also cytotoxic against MCF7 breast cancer cells (Nopsiri et al, 2014).
Interestingly, C. leprosum flower extracts had strong cytotoxic effects against MCF7
breast cancer cells, with ICsy values of 0.5-4 pg/mL (Viau et al, 2014). Leaf extracts of
C. micraanthum and C. nigricans also show anticancer activity against HCT-15 colon
cancer cells, U-373 astrocytoma cells, A549 and J82 urothelial cells, with ICsy values
~25 pg/mL and ~41 pg/mL respectively (Nopsiri et al, 2014; Fyhrquist et al, 2006;
Simon et al, 2003). In comparison, C. padoides, C. psidioides and C zeyheri were also
cytotoxic against multiple cancer cell lines including T24 bladder, HeLa cervical,
MCF7 breast cancer cells, U-373 astrocytoma, HCT-15 colorectal, A549 and J82
urithelial cells, TK10 renal and UACC62 melanoma cells (Table 2) (Nopsiri et al, 2014;
Fyhrquist et al, 2006; Simon et al, 2003; Fouché¢ et al, 2008).

Extracts prepared from C. decandrum Roxb. (DC), C. latifoliuyyjm DC, and C.
quadrangulare Kurz., leaves were reported to have high antioxidant activity, with
DPPH and ABTS radical scavenging activities of ICsy values of 63 pg/mL, 53-176
pg/mL and 68-155 pg/mL, respectively (Nopsiri et al, 2014; Pannangpetch et al, 2008).
However, further studies are required to invesitage the antioxidant activity of other
Combretum species. Leaf extracts of C. glutinosum Perrot. ex DC and C. micraanthum
have antiviral activity against hepatitis B (ICso = 100 mg/mL) and herpes 1 and 2
viruses at a concentration of 7.5 pg/mL (Pousset et al, 1993; Ferrea et al, 1993).
Additionally, C. molle roots exhibit antiviral activity against HIV-1 reverse
transcriptase (ICso = 10-37 ug/mL) and therefore are promising anti-HIV-1 therapies
(Bessong et al, 2005). Furthermore, bark and leaf extracts of C. molle have good
antiprotozoan activity against Trypanosoma brucei at 1Csy values ranging from 2-10
pg/mL (Asres et al, 2001; Bizimana et al, 2006). Combretum quadrangulare leaf
extracts also have significant antiviral activity against several HIV-1 enzymes, with ICsg
values in the range of 2.5-2.9 ug/mL (Tewtrakul et al, 2003). These extracts also had
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significant antiprotozoan activity against 7rypanosoma cruzi epimastigotes, with an
ICs¢ value of 6 pg/mL (Kiuchi et al, 2002).

Extracts prepared from C. decandrum and C. micraanthum leaves have noteworthy
antidiabetic activity in streptozotocin-induced diabetes in rats at 0.75 g/kg and 100-400
mg/kg, respectively (Pannangpetch et al, 2008; Chika and Bello, 2010). Interestingly,
despite this reported activity, the traditional use of these species to treat diabetes has not
been documented. However, the anti-diabetic activity of this species indicates that other
Combretum spp. may have similar therapeutic properties and thus the investigation into
the antidiabetic effects of other Combretum spp. is required. Table 1 list the use of parts
of Combretum spp. in traditional healing systems and methods of preparation of
medicines. Table 2 list Combretum spp. that have been screened for therapeutic

properties.
Species Common/ Indication Part used | Preparation | Reference(s)
traditional name method
Combretum Unknown Purgative Roots Not specified |Hamad et al,
;z/culeatum Vermifuge Roots Not specified |2019
t -
en Leprosy Bark, Not specified
leaves,
seeds
Tuberculosis Bark, Not specified
leaves,
seeds
Treatment of  |Roots Not specified
sexually
transmitted
diseases
Combretum Hiccup nut Epilepsy and Leaves and | A decoction |Ahmed et al,
bracteosum (English), convulsions roots was consumed |2014; Risa et
(Hochst.) Engl. [ hikklimop orally al, 2004
& Diels (Afrikaans),
uQotha (Xhosa)
Combretum Unknown Hypertension |Leaves A decoction |Manga et al,
celastroides was consumed | 2012
subsp. orally
laxiflorum
Welw
Combretum River bushwillow | Sexually Leaves Not specified |Hutchings,
erythrophyllum | (English), transmitted 1996; Van
(Burch.) Sond. |riviervaderlands |diseases Wyk et al,
wilg, rooiblaar, 2000
r001l?lad Treat leprosy  |Root Not specified |Hutchings,
(Afrikaans), 1996
umbondwe, Anthelmintic Seeds, fruit | A decoction |Hutchings,
umdubu-
was consumed | 1996
wehlandze,

orally
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umbhlalavane Facilitate birth | Seeds, fruit | A decoction |Hutchings,
(Zulu), umdubu was consumed | 1996
(Xhosa), orally
miavana, modubo
(Southern Sotho),
modibo
(Northern Sotho),
mugavhi,
mugwiti,
muvuvhu
(Venda)
Combretum Russet Inflammation | Fruit A fruit Motlhanka
hereroense bushwillow, and headaches decoction was |and Nthoiwa
Shinz mouse-eared consumed 2013;
combretum orally Khumalo et
(English), al,2021
kierieklapper
(Afrikaans),
mokabi (Sotho),
mugavhi
(Venda),
umbhlalavane
(Zulu)
Combretum Umduba, Inflammation |Root Infusions were | Van Wyk,
kraussii Umdubu, and pain used to soak |2011;
Hochst. omhlophe, the affected  |Khumalo et al,
Umdubo, body part 2021
wamanzi (Zulu) - |Urinary tract | Not Preparation  |Mhlonga and
and bladder specified |and Van Wyk,
infections application 2019
not specified.
Combretum Isibondwe, Inflammation |Bark and |Powdered Mabogo 1990;
molle R.Br. ex |Umbonda, and pain roots roots are used |Hutchings,
G.Don Umbondwe as an 1996;
(isiZulu) analgesicto | Mhlongo
relieve general | 2019;
body pains Khumalo et al.
and internal {2021
sharp body
pains, bark
infusion is to
treat lower
back pains
Used to treat Leaves An infusion is | York et al
colds drunk to treat [2011; Cock
colds. and Van
Vuuren,
2020c
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Used to treat Bark Preparation |McGaw et al,
tuberculosis and 2008; Cock
application and Van
not specified. | Vuuren,
2020b
Used to treat Roots and |Preparation |Prozesky et al,
malaria leaves and 2001; Cock
application and Van
not specified. |Vuuren, 2019
Hookworm Roots and | Preparation Watt and
Leaves and Breyer-
application randwijk,
not specified. |1962; Von
Koenen, 1966;
Cock and van
Vuuren (2018)
Cardiovascular |Not Not specified |Mhlonga and
disease and specified Van Wyk,
hypertension 2019
Combretum Knobbly creeper |Inflammation |Not Steam from | Von Koenen,
mossambicens |(English), and swelling specified  |[the plant is 2001;
e (Klotzsch) knoppiesklimop inhaled for Khumalo et al
Engl. (Afrikaans) facial in preparation
swellings and
used for eye
inflammation
Combretum Unknown Wound healing |Not A decoction | Spiegler et al,
murconatum specified |was consumed (2015
Schumach. & Helminth Not orally
Thonn. infestations specified
Combretum Thicket Conjunctivitis | Leaves, A root bark Ahmed et al,
padoides Engl. | bushwillow Diarrhoea roots decoction was |2014;
& Diels. (English) Malaria consumed Gathirwa et al,
orally 2011; Nguta
Wounds etal, 2010
Combretum Unknown Used to treat Roots A root bark Von Koenen,
platypetalum pneumoniae decoction was |2001; Cock
Welw. Ex consumed and Van
M.A. Lawson orally Vuuren,
2020b
Combretum psi | Mupupu (Gci), |Inflammation |Roots Used for pain | Von Koenen,
dioides Welw. |ghupupu (Mbu) |and swelling and 2001;
inflammation |Khumalo et al,
(preparation {2021
and mode of
administration
are not
specified)
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Combretum Unknown Hypertension |Leaves, Preparation  |Manga et al,
racemosum P. root bark |and 2012
Beauv administration
not specified
Combretum Unknown Leprosy Leaves A rootbark  |Watt and
vendae A.A. decoction was |Breyer-
van Wyk consumed Brandwijk,
orally 1962;
Optical Aroot bark  |Suleiman etal,
problems decoction was |2010
consumed
orally
Combretum Large leaved Abdominal Leaves A decoction  |Hutchings,
woodii forest bushwillow | pains was consumed [ 1996
Deummer Sexually orally
transmitted
diseases
Combretum Large-fruited Used to treat Roots, Combine with | Von Koenen,
zeyheri Sond. |bushwillow, malaria leaves Ochna 1996; Cock
Zeyher’s pulchraora |and Van
bushwillow multiple Vuuren, 2019
(English), combination
raasblaar, including
fluisterboom Burkea
(Afrikaans), africana and
moduba-tshipi Diospyros
(Pedi), chamaethamn
umbondwe us where roots
wasembudwini and leaves are
(Zuluw), used in steam
muthatelathundu bath nightly
(Venda) Pain and Roots, Used for pain |Dzoyem and
inflammation stem bark |and Eloff, 2015;
inflammation |Khumalo et al,
(preparation {2021
and mode of
administration
are not
specified)

Table 1. The use of Combretum spp. in traditional healing systems, including the
indication, plant part used and how the medicine was traditionally prepared.
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16;5(18):2632-7. [Discovered that methanolic C. mucronatum leaf extracts inhibit some bacteria but are
ineffective against others]

Ohsugi M, Basnet P, Kadota S, Ishii E, Tamura T, Okumura Y, Namba T. (1997) Antibacterial activity of
traditional medicines and an active constituent lupulone from Humulus lupulus against Helicobacter
pylori. Journal of Traditional Medicines. 1997;14:186-191. [A large panel of bacteria tested for inhibition
by C. quadrangulare and C. molle extracts]

Olukoya DK, Idika N, Odugbemi T. (1993) Antibacterial activity of some medicinal plants from Nigeria.
Journal of Ethnopharmacology. 1993 May 1;39(1):69-72. [Stem extracts from C. bracteosum and C.
apiculatum found to possess antibacterial activity]

Oluyemi W, Samuel B, Hans-Peter K, Donatella T, Liselotte K. (2019) Isolation of two homologous
triterpenes with antimalarial activities from the leaf extract of Combretum zenkeri. Acta Pharmaceutica
Sciencia. 2019;57(3):21-30. [Terpenoids isolated from Combretum plants found to inhibit sensitive and
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inhibit several bacterial pathogens]

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Phytochemistry, Medicinal Properties, Bioactive Compounds and
Therapeutic Potential of The Genus Combretum (Combretaceae) - lan E Cock, Matthew J Cheesman and Gagan Tiwana

Opal SM, DePalo VA. (2000) Anti-inflammatory cytokines. Chest. 2000 Apr 1;117(4):1162-72.
[Discussed the therapeutic effects of cytokine secretion]

Pahwa R, Goyal A, Bansal P, et al. (2021) Chronic Inflammation. [Updated 2020 Nov 20]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK493173/ [Discussed the adverse effects of non-steroidal anti-
inflammatory drugs]

Panche AN, Diwan AD, Chandra SR. (2016) Flavonoids: an overview. Journal of Nutritional Science.
2016;5. [An extensive review of the flavonoid compounds including their potential uses as drugs]

Pannangpetch P, Taejarernwiriyakul O, Kongyingyoes B. P-145 (2008) Ethanolic extract of Combretum
decandrum Roxb. decreases blood glucose level and oxidative damage in streptozotocin-induced diabetic
rats. Diabetes Research and Clinical Practice. 2008(79):S107-8. [Demonstrated the antioxidant and
antidiabetic properties of C. decandrum leaf extracts]

Paulo L, Ferreira S, Gallardo E, Queiroz JA, Domingues F. (2010) Antimicrobial activity and effects of
resveratrol on human pathogenic bacteria. World Journal of Microbiology and Biotechnology. 2010
Aug;26(8):1533-8. [Discussed the antibacterial mechanisms of resveratrol]

Pegel KH, Rogers CB. (1990) A review of triterpenoids extracted from the leaves of South African
Combretum species. Planta Medica. 1990 Dec;56(06):548-. [An early review of the potential therapeutic
applications of plant terpenoid compounds]

Pellegrino D. (2016) Antioxidants and cardiovascular risk factors. Diseases. 2016 Mar;4(1):11.
[Discussed how antioxidants are useful in the management of hypertension, dyslipidaemia, and diabetes]

Penckofer S, Schwertz D, Florczak K. (2002) Oxidative stress and cardiovascular disease in type 2
diabetes: The role of antioxidants and pro-oxidants. Journal of Cardiovascular Nursing. 2002 Jan
1;16(2):68-85. [Report the effets of advanced glycation end products on glucose homeostasis]

Perdomo RT, Defende CP, da Silva Mirowski P, Freire TV, Weber SS, Garcez WS, da Rosa Guterres Z,
de Fatima Cepa Matos M, Garcez FR. (2020) Myricitrin from Combretum lanceolatum exhibits inhibitory
effect on DNA-topoisomerase type Il a and protective effect against in vivo doxorubicin-induced
mutagenicity. Journal of Medicinal Food. 2020 Jun 16;24(3):273-81. [Showed myricitin from C.
lanceolatum could prevent the proliferation of cancer cells]

Perkins ND. (2007) Integrating cell-signalling pathways with NF-kB and IKK function. Nature Reviews
Molecular Cell Biology. 2007 Jan;8(1):49-62. [Discussed the roles of NFkf in cell proliferation
processes |

Pettit GR, Cragg GM, Singh SB. (1987a) Antineoplastic agents, 122. Constituents of Combretum
caffrum. Journal of Natural Products. 1987a May;50(3):386-91. [Root, leaves and stem extracts found to
contain combretastatins]

Pettit GR, Singh SB, Niven ML, Hamel E, Schmidt JM. (1987b) Isolation, structure, and synthesis of
combretastatins A-1 and B-1, potent new inhibitors of microtubule assembly, derived from Combretum
caffrum. Journal of Natural Products. 1987b Jan;50(1):119-31. [Identified specific combretastatins in C.
caffrum extracts]

Pettit GR, Singh SB, Schmidt JM, Nixen ML, Hamel E, Lin CM. (1988) Isolation, structure, synthesis,
and antimitotic properties of combretastatins B-3 and B-4 from Combretum caffrum. Journal of Natural
Products. 1988 May;51(3):517-27. [Detected stilbenes in C. caffrum extracts]

Photolo MM, Mavumengwana V, Sitole L, Tlou MG. (2020) Antimicrobial and antioxidant properties of
a bacterial endophyte, methylobacterium radiotolerans MAMP 4754, isolated from Combretum
erythrophyllum seeds. International Journal of Microbiology. 2020 Feb 18;2020. [Showed C.
erythrophyllum contained an endophyte possessing antioxidants and phytochemicals]

Pietrovski EF, Rosa KA, Facundo VA, Rios K, Marques MC, Santos AR. (2006) Antinociceptive
properties of the ethanolic extract and of the triterpene 3f3, 6B, 16B-trihidroxilup-20 (29)-ene obtained
from the flowers of Combretum leprosum in mice. Pharmacology Biochemistry and Behavior. 2006 Jan
1;83(1):90-9. [Demonstrated pain-relieving properties of C. leprosum flower and stem extracts]

©Encyclopedia of Life Support Systems (EOLSS)



MEDICINAL AND AROMATIC PLANTS OF THE WORLD - Phytochemistry, Medicinal Properties, Bioactive Compounds and
Therapeutic Potential of The Genus Combretum (Combretaceae) - lan E Cock, Matthew J Cheesman and Gagan Tiwana

Pikarsky E, Porat RM, Stein I, Abramovitch R, Amit S, Kasem S, Gutkovich-Pyest E, Urieli-Shoval S,
Galun E, Ben-Neriah Y. (2004) NF-kB functions as a tumour promoter in inflammation-associated
cancer. Nature. 2004 Sep;431(7007):461-6. [Showed that inhibition of NF-kB potentiates apoptosis via
multiple pathways]

Ponou BK, Barboni L, Teponno RB, Mbiantcha M, Nguelefack TB, Park HJ, Lee KT, Tapondjou LA.
(2008) Polyhydroxyoleanane-type triterpenoids from Combretum molle and their anti-inflammatory
activity. Phytochemistry Letters. 2008 Dec 12;1(4):183-7. [C. molle triterpenoids found to inhibit oedema
in a mouse model]

Potter JD. (1997) Cancer prevention: epidemiology and experiment. Cancer Letters. 1997 Mar 19;114(1-
2):7-9. [Discussed the relationship between antioxidant-rich diets and diseases]

Pousset JL, Rey JP, Levesque J, Coursaget P, Galen FX. (1993) Hepatitis B surface antigen (HBsAg)
inactivation and angiotensin - converting enzyme (ACE) inhibition in vitro by Combretum glutinosum
perr. (Combretaceae) extract. Phytotherapy Research. 1993 Jan;7(1):101-2. [Showed hepatitis B was
inhbited by C. glutinosum leaf extracts]

Rajalingam D, Varadharajan R, Palani S. (2016) Evaluation of hepatoprotective and antioxidant effect of
Combretum albidum G. Don against CCl4 induced hepatotoxicity in rats. International Journal of
Pharmacy and Pharmaceutical Sciences. 2016;8(9):218-3. [C. albidum found to be a source of
phytosterols]

Rayan P, Matthews B, McDonnell PA, Cock IE. (2015) Terminalia ferdinandiana extracts as inhibitors of
Giardia duodenalis proliferation: A new treatment for giardiasis. Parasitology Research. 2015
Jul;114(7):2611-20. [Showed the anti-protozoal effects of tannins]

Redza-Dutordoir M, Averill-Bates DA. (2016) Activation of apoptosis signalling pathways by reactive
oxygen species. Biochimica et Biophysica Acta (BBA)-Molecular Cell Research. 2016 Dec
1;1863(12):2977-92. [Showed link between cell redox state and cancer cell progression and apoptosis]

Regassa F, Araya M. (2012) In vitro antimicrobial activity of Combretum molle (Combretaceae) against
Staphylococcus aureus and Streptococcus agalactiae isolated from crossbred dairy cows with clinical
mastitis. Tropical Animal Health and Production. 2012 Aug;44(6):1169-73.

Risa J, Risa A, Adsersen A, Gauguin B, Stafford GI, van Staden J, Jiger AK. (2004) Screening of plants
used in southern Africa for epilepsy and convulsions in the GABA 4-benzodiazepine receptor assay.
Journal of Ethnopharmacology. 2004 Aug 1;93(2-3):177-82. [State that C. bracteosum decoctions are
used traditionally to treat epilepsy]

Rivero-Menendez O, Alastruey-Izquierdo A, Mellado E, Cuenca-Estrella M. (2016) Triazole resistance in
Aspergillus spp.: a worldwide problem?. Journal of Fungi. 2016 Sep;2(3):21. [Discussed how azole
resistance in Aspergillus fumigatus is emerging]

Rodriguez-Garcia C, Sanchez-Quesada C, Gaforio JJ. (2019) Dietary flavonoids as cancer
chemopreventive agents: An updated review of human studies. Antioxidants. 2019 May;8(5):137.
[Reported that flavonoids have noteworthy anti-carcinogenic activity due to their potent antioxidant
activities]

Roy R, Singh RK, Jash SK, Sarkar A, Gorai D. (2014) Combretum quadrangulare (Combretaceae):

Phytochemical constituents and biological activity. Indo American Journal of Pharmaceutical Research.
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isolated from C. racemosum leaves had potent immunomodulatory activity]

Schwikkard S, Zhou BN, Glass TE, Sharp JL, Mattern MR, Johnson RK, Kingston DG. (2000) Bioactive
compounds from Combretum erythrophyllum. Journal of Natural Products. 2000 Apr 28;63(4):457-60.
[Detected combretastatins in C. erythrophyllum)

Sen S, Chakraborty R. (2011) The role of antioxidants in human health. In: Oxidative stress: diagnostics,
prevention, and therapy. American Chemical Society. 2011:1-37. [Discussed how free radicals are
produced during inflammation, stress, immune and metabolic responses]

Seéne M, Barboza FS, Sarr A, Fall AD, Ndione Y, SY GY. (2020) Healing and topical anti-inflammatory
activities of the total aqueous bark extract of Combretum glutinosum Perr. (Combretaceae). Journal of
Medicinal Plants Research. 2020 May 31;14(5):215-24.

Sene M, Ndiaye D, Gassama A, Barboza FS, Mbaye MD, Yoro SG. (2018) Analgesic and Anti-
inflammatory activities of triterpenoid molecules isolated from the leaves of Combretum glutinosum Perr.
Ex DC (Combretaceae). Journal of Advances in Medical and Pharmaceutical Sciences. 2018:1-8. [Anti-
inflammatory and analgesic activities of the triterpenoid compounds isolated from the leaves of C.
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Combretum ovalifolium against MCF7 cancer cell lines. International Journal of Scientific Development
and Research. 2019 Sep;4(9):117-22. [Methanolic C. ovalifolium extract reduced the proliferation of
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Smith WL, DeWitt DL, Garavito RM. (2000) Cyclooxygenases: Structural, cellular, and molecular
biology. Annual Review of Biochemistry. 2000 Jul;69(1):145-82. [Reviews the roles of triterpenoids in
COX inhibition]

Somanabandhu A, Wungchinda S, Wiwat C. (1980) Chemical composition of Combretum quadrangulare
Kurz. In4. Asian Symposium on Medicinal Plants and Spices, Bangkok (Thailand), 15-19 Sep 1980.
[First to identify antibacterial activity in C. quadrangulare extracts]

Songca SP, Ramurafhi E, Oluwafemi OS. (2013) A pentacyclic triterpene from the leaves of Combretum
collinum Fresen showing antibacterial properties against Staphylococcus aureus. African Journal of
Biochemistry Research. 2013 Aug 31;7(7):113-21. [Showed that C. collinum leaf extracts inhibit E. coli
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Fitoterapia. 2007;78:561-564. [Showed broad spectrum activity of C. molle extracts]

Steenkamp V, Fernandes AC, Van Rensburg CE. (2007b) Screening of Venda medicinal plants for
antifungal activity against Candida albicans. South African Journal of Botany. 2007b Apr 1;73(2):256-8.
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