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Abstract: Brachylaena huillensis O. Hoffm. is a shrub or tree widely used as herbal medicine in tropical Africa. The main aim of this review is to provide
an overview and critical analysis of the medicinal uses, phytochemistry and biological activities of B. huillensis. The information presented in this study
was gathered using various databases such as PubMed, ScienceDirect, Scopus, Google Scholar and Web of Science, and review of books, journal
articles and other scientific publications kept in the University library. The leaf and root infusion or decoction of B. huillensis are used as anticandida, and
traditional medicine for diabetes, diarrhoea, gastro-intestinal problems, gonorrhoea, malaria and schistosomiasis. Chemical compounds identified from
B. huillensis include sesquiterpenoids, carotenoids, coumarins, polyoses, steroids, tannins, triterpenoids and volatile oils. Ethnopharmacological review
showed that B. huillensis and phytochemical compounds identified from the species have antibacterial, antifungal, antiprotozoal and antioxidant
activities. Further research on B. huillensis should focus on the possible biochemical mechanisms of action of both the crude extracts and identified
phytochemical compounds including toxicological, in vivo and clinical studies to corroborate the traditional medicinal applications of the species.

Index Terms: Asteraceae, Brachylaena huillensis, Compositae, ethnopharmacology, indigenous knowledge, traditional medicine, tropical Africa

1. INTRODUCTION

Brachylaena huillensis O. Hoffm. is an evergreen or deciduous
shrub or tree of the Asteraceae or Compositae family which is
commonly referred to as daisy, sunflower or aster family.
Some species belonging to the Asteraceae are used as
traditional medicines to treat and manage animal and human
diseases and ailments such as gastro-intestinal problems,
microbial infections, respiratory problems, intestinal parasites,
skin infections, sores, wounds, sexually transmitted infections,
eye problems, snake bites, dysmenorrhoea, gynaecological
disorders, hypertension and anxiety [1-9]. The genus name
Brachylaena R. Br. is a contraction of two Greek words
“brachus” meaning “short” and “klaina” meaning “cloak”, in
reference to the florests which are longer than the bracts
surrounding the flower head [10]. The specific name
“huillensis” implying that the type specimen of the species was
collected from the Huila region in Angola in west Africa [11,12].
The common names of B. huillensis include “lowveld silver-
oak” and “silver oak” which are in reference to the silver-grey
under-surface of the leaves of the species which often gives
the tree a shiny and silvery appearance [11]. Synonyms
associated with the name B. huillensis include B. hutchinsii
Hutch., B. mullensis O. Hoffm. and Tarchonanthus
camphoratus sensu Hiern. [13,14]. Brachylaena huillensis is a
shrub or tree with an untidy appearance which usually reaches
a height of 40 metres [15,16]. The bole is slender, often low-
branching, curved, fluted and developing thin buttresses
[17,18]. The bark of B. huillensis is rough, grey to light black in
colour, longitudinally fissured and flaking in long narrow strips
with lenticellate branches. The leaves of B. huillensis are
elliptic to ovate in shape, alternate or clustered towards ends
of branches, gloss green above and white-felted below
[19,20]. The leaf margins of B. huillensis are entire or are
slightly serrated with an apex broadly tapering with a bristle-
like tip.
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The flower heads of B. huillensis are grouped into axillate
panicles with creamy-white coloured flowers in terminal
branched clusters. The fruits of B. huillensis are small achenes
characterized by apical tuft of creamy brown bristles [19].
Brachylaena huillensis has been recorded in Botswana,
Angola, Kenya, Mozambique, Tanzania, Uganda and
Zimbabwe at an altitude which ranges from 25 m to 2000 m
above the sea level [13,21-26]. The species has been
recorded on sandy soils, well-developed volcanic clayey loam
soils, red soils of coastal belts and often on rocky ridges and
stony hillsides in bushveld, woodland, thicket, dry kloof forests,
coastal forests, evergreen, montane and semi-deciduous
forest [27-29]. Brachylaena huillensis is an important medicinal
plant species in Mozambique [30]. The species is also
categorized as a priority medicinal plant species in need of
conservation in Tanzania [31]. Essential oil isolated from B.
huillensis is recommended for soap, perfumery and as a
fixative in perfumery [32]. However, B. huillensis is of
conservation concern, categorized as Near Threatened using
the IUCN Red List Categories and Criteria version 3.1 of
threatened species (http://www.iucnredlist.org) [33]. The
population decline of B. huillensis is due to over-collection as
timber, habitat loss and modification due to agriculture and
urbanisation [33]. Brachylaena huillensis is categorized as
Critically Endangered in Uganda due to rapidly declining
population as a result of selective logging for its timber
required for local wood carving [34]. Similarly, scarcity of B.
huillensis in Kenya led to importation of B. huillensis logs from
Tanzania [35]. Research showed that between 1988 to 2000,
an estimated 34% of the wood used in Kenya was from B.
huillensis logs smuggled from Tanzania [35]. While B.
huillensis is currently facing a much lower risk of extinction, it
still require conservation action if viable populations are to be
maintained. Thus, the aim of this review is to summarize the
phytochemistry, biological activities and therapeutic potential
of B. huillensis.

2. MATERIALS AND METHODS

A literature search was conducted using keywords such as
Brachylaena huillensis, phytochemistry, biological activities,
ethnopharmacology, botany and toxicity separately and in
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combination within the electronic databases of PubMed,
ScienceDirect, Scopus, Google Scholar and Web of Science,
and review of books, journal articles and other scientific
publications kept in the University library. The articles used in
this study were published from 1975 to 20109.

3. RESULTS AND DISCUSSION

3.1 Medicinal uses of Brachylaena huillensis

Apart from being a major a source of woodcarving material
throughout its distributional range, B. huillensis is also used as
traditional medicine in east and southern Africa (Table 1). In
Kenya, the leaf and root decoctions of B. huillensis are taken
orally as herbal medicine for gastro-intestinal problems [37],
while in Zimbabwe, the root infusion taken orally against
malaria [38]. In South Africa, the leaf infusion of B. huillensis is
taken orally as anticandida [39,40] or the leaves of the species
are mixed with those of Psidium guajava L. as traditional
medicine for diarrhoea [41]. In Tanzania, the leaf and/or root
infusions of B. huillensis are taken orally as traditional

medicine for diabetes, gonorrhoea and schistosomiasis
[18,42-51].
TABLE 1: MEDICINAL USES OF BRACHYLAENA
HUILLENSIS
Medicinal use Part used Country Reference
. . Leaf infusion taken South
Anticandida orally Africa [39,40]
Diabetes Leaf infusion taken Tanzania [18,44-
orally 46,48-51]
Leaves mixed with
. those of Psidium South
Diarrhoea guajava L. and Africa [41]
mixture taken orally
Gastro- Leaf and root
intestinal decoctions taken Kenya [37]
problems orally
Gonorrhoea Leaf infusion taken Tanzania [43]
orally
) Root infusion taken .
Malaria orally Zimbabwe  [38]
Leaf and root
Schistosomiasis  infusion taken Tanzania [18,42-51]
orally

3.2 Phytochemical and pharmacological properties of
Brachylaena huillensis

Brooks and Campbell [52] identified two tricyclic
sesquiterpenoid oxo aldehydes from the heartwood of B.
huillensis (Table 2). Chhabra et al. [42] identified carotenoids,
coumarins, polyoses, steroids, tannins, triterpenoids and
volatile oils from the leaves of B. huillensis. The volatile
constituents have been identified from the leaves and wood of
B. huillensis [53-55]. Viera et al. [56] identified the
sesquiterpenoids from the bark of B. huillensis while Zdero et
al. [57] identified aguerin A, aguerin B, cynaropicrin, lupeol
and lupeol acetate from the aerial parts of the species. For
example, coumarins are characterized by antitubercular, anti-
inflammatory,  antiadipogenic, anti-tumour, antioxidant,
anticoagulant, antimicrobial, antihyperglycemic,
antihypertensive, anticonvulsant and neuroprotective activities
[58-62]. Similarly, steroids and triterpenoids are characterized
by antidiabetic, antiprotozoal, antipruritic, immunosuppressant,
hepatoprotective, antimicrobial, anti-inflammatory and anti-
hypercholesterolemic activities [63-69].
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TABLE 2: PHYTOCHEMICAL COMPOSITION OF
BRACHYLAENA HUILLENSIS

Phytochemical Value Plant part Reference
compounds
Aguerin A - Aerial parts [57]
Aguerin B - Aerial parts [57]
B-bourbonene (%) 0.2 Leaves [55]
Brachylaenalones A - Bark and [52,56]
heartwood
Brachylaenalones B - Bark and [52,56]
heartwood
Cadalene (%) 15 Leaves [55]
a-cadinene (%) 0.3 Leaves [55]
o-cadinene (%) 8.5 Leaves [55]
y-cadinene (%) 35 Leaves [55]
a-calacorene (%) 6.0 Leaves [55]
B-calacorene (%) 15 Leaves [55]
cis-calamenene (%) 10.5 Leaves [55]
Carene-3- (%) 0.3 Leaves [55]
B-caryophyllene (%) 19.1 Leaves [55]
a-copaene (%) 9.0 Leaves [55]
a-cubebene (%) 0.1 Leaves [55]
B-cubebene (%) 15.5 Leaves [55]
Cynaropicrin - Aerial parts [57]
o-elemene (%) 0.1 Leaves [55]
B-eudesmol (%) 0.9 Leaves [55]
Germacrene D (%) 0.1 Leaves [55]
Ketoalcohols 8- - Bark [56]
ketocopaenol
8-ketoylangenol - Bark [56]
Lupeol - Aerial parts [57]
Lupeol acetate - Aerial parts [57]
a-muurolene (%) 8.0 Leaves [55]
Myrcene (%) 0.4 Leaves [55]
B-oplopenone (%) 15 Leaves [55]
a-pinene (%) 0.2 Leaves [55]
B-pinene (%) 0.2 Leaves [55]
Sabinene (%) 0.2 Leaves [55]
a-santalol (%) 0.2 Leaves [55]
Spathulenol (%) 1.2 Leaves [55]
a-thujene (%) 0.5 Leaves [55]
a-ylangene (%) 5.2 Leaves [55]
Ylangenol - Bark [56]

Preliminary antibacterial activity evaluations carried out by
Chhabra et al. [70] showed that the leaves of B. huillensis
have antibacterial activities against Staphylococcus aureus
and Klebsiella pneumoniae. Similarly, Viera et al. [56]
evaluated the antibacterial activities of the compounds
brachylaenalones A, brachylaenalones B, ketoalcohols 8-
ketocopaenol, 8-ketoylangenol and ylangenol isolated from the
bark of B. huillensis against Brevibacterium ammoniagenes
and Streptococcus mutans using the broth microdilution
method. The compounds exhibited activities against the tested
pathogens the minimum inhibitory concentration (MIC) value of
25.0 pyg/mL [56]. Oliva et al. [55] evaluated the antibacterial
activities of essential oils isolated from the leaves of B.
huillensis against Bacillus cereus, Enterococcus faecalis,
Micrococcus luteus, Staphylococcus aureus, Staphylococcus
epidermidis, Escherichia coli, Klebsiella spp. and Proteus
mirabilis using the disc diffusion method with gentamycin (10.0
ug) as positive control. The oil exhibited activities against
Bacillus cereus, Enterococcus faecalis, Micrococcus luteus,
Staphylococcus aureus, Staphylococcus epidermidis and
Proteus mirabilis with inhibition zone ranging from 7.0 mm to
22.5 mm against inhibition zone of 13.0 mm to 30.0 mm
exhibited by the positive control [55]. Van Vuuren et al. [41]
evaluated antibacterial activities of crude extracts of B.
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huillensis against Escherichia coli. The authors also evaluated
the antibacterial interaction of B. huillensis used in
combination with Psidium guajava L. by calculating the sum of
the fractional inhibitory concentrations (3FIC) against
Escherichia coli. The ZFIC for this combination ranged
between 0.1 (synergistic) to 2.3 (non-interactive) when tested
against the pathogen associated with diarrhoea [41].

Motsei [71] and Motsei et al. [40] evaluated the antifungal
activities of aqueous, ethanol, ethyl acetate and hexane
extracts of B. huillensis leaves against Candida albicans
clinical isolates and Candida albicans (ATCC 10231) using a
broth microdilution test with amphotericin B as positive control.
The extracts exhibited weak activities against tested
pathogens with the MIC values ranging from 8.4 mg/ml to 25.0
mg/ml in comparison to MIC value of 0.002 mg/ml exhibited by
the positive control [40,71]. Omosa et al. [72] evaluated the
antifungal activities of the crude extracts of B. huillensis
leaves, root bark and stem bark using the GIBEX screens-to-
nature (STN) system against Saccharomyces cerevisiae. The
extracts exhibited weak to high activities against the tested
pathogen. Omosa et al. [72] evaluated the antiprotozoal
activities of crude extracts of B. huillensis leaves and root bark
against Bodo caudatus using the protozoal lethality assay test.
The extracts exhibited weak to high activities against the
tested protozoa. Omosa et al. [72] evaluated the antioxidant
activities of crude extracts of B. huillensis leaves and stem
bark using the 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid) ammonium salt (ABTS) free radical scavenging assay.
The extracts exhibited low to high activities [72].

4. CONCLUSION

The current scientific evidence as illustrated by biological
activities demonstrated by B. huillensis indicates its potential
as traditional medicine. The biological activities exhibited by
the extracts and compounds isolated from the species directly
or indirectly support a wide range of physiological processes,
which offers protection against growth of undesirable
microbes. The present study showed that there are still some
research gaps in the phytochemistry, pharmacological and
toxicological properties of the species. Therefore, further
rigorous research is required aimed at evaluating the
phytochemical properties of the different plant parts used as
sources of traditional medicines as well as clinical trials and in
vivo experiments.

CONFLICT OF INTEREST
No conflict of interest is associated with this work.

REFERENCES

[1] Van Puyvelde L, De Kimpe N, Costa J, Munyjabo V,
Nyirankuliza S, Hakizamungu E and Schamp N. Isolation
of flavonoids and a chalcone from Helichrysum
odoratissimum and synthesis of helichrysetin. Journal of
Natural Products. 1989; 52: 629-633.

[2] Heinrich M, Robles M, West JE, de Montellano BRO and
Rodriguez E. Ethnopharmacology of Mexican Asteraceae
(Compositae). Annual Review of Pharmacology and
Toxicology. 1998; 38: 539-565.

[3] Van Vuuren SF, Viljoen AM, Van Zyl RL, Van Heerden
FR, Husnu K and Bager C. The antimicrobial and toxicity
profiles of helihumulone, leaf essential oil and extracts of
Helichrysum cymosum (L.) D. Don subsp. cymosum.
South African Journal of Botany. 2006; 72: 287-290.

ISSN 2277-8616

[4] Lourens ACU, Viljoen AM and Van Heerden FR. South
African Helichrysum species: a review of the traditional
uses, biological activity and phytochemistry. Journal of
Ethnopharmacology. 2008; 119(3): 630-652.

[5] Gouveia SC and Castilho PC. Validation of a HPLC-DAD-
ESI/MS" method for caffeoylquinic acids separation,
quantification and identification in medicinal Helichrysum
species from Macaronesia. Food Research International.
2012; 45: 362-368.

[6] Viegas DA, Palmeira-de-Oliveira A, Salgueiro L, Martinez-
de-Oliveira J and Palmeira-de-Oliveira R. Helichrysum
italicum: from traditional use to scientific data. Journal of
Ethnopharmacology. 2014; 151: 54-65.

[7] Bessada SMF, Barreira JCM and Oliveira MBPP.
Asteraceae species with most prominent bioactivity and
their potential applications: a review. Industrial Crops and
Products. 2015; 76: 604-615.

[8] Koc S, Isgor BS, Isgor YG, Moghaddam NS and Yildirim
O. The potential medicinal value of plants from
Asteraceae family with antioxidant defense enzymes as
biological targets. Pharmaceutical Biology. 2015; 53(5):
746-751.

[9] Les F, Venditti A, Casedas G, Frezza C, Guiso M,
Sciubba F, Serafini M, Bianco A, Valero MS and Lopez V.
Everlasting flower (Helichrysum stoechas Moench) as a
potential source of bioactive molecules  with
antiproliferative, antioxidant, antidiabetic and
neuroprotective properties. Industrial Crops and Products.
2017; 108: 295-302.

[10] Setshogo MP and Venter F. Trees of Botswana: Names
and distribution. Southern African Botanical Diversity
Network Report No. 18. Pretoria, South Africa; 2003.

[11]Palmer E and Pitman N. Trees of southern Africa,
covering all known indigenous species in the Republic of
South Africa, South-West Africa, Botswana, Lesotho and
Swaziland. Balkema, Cape Town, South Africa; 1972.

[12] Quattrocchi U. CRC world dictionary of palms: common
names, scientific names, eponyms, synonyms, and
etymology volume iv A-C. CRC Press, Washington DC,
USA; 1999.

[13] Beentje HJ. Compositae part 1. In Beentje H.J. (Editor),
Flora of Tropical East Africa. A.A. Balkema, Rotterdam,
Netherlands; 2000, pp. 1-313.

[14] Germishuizen G and Meyer NL. Plants of southern Africa:
An annotated checklist. Strelitzia 14, National Botanical
Institute, Pretoria, South Africa; 2003.

[15] Beentie HJ. The genus Brachylaena (Compositae:
Mutisieae). Kew Bulletin. 2000; 55(1): 1-41.

[16] Van Wyk B and Van Wyk P. Field guide to trees of
southern Africa. Struik Nature, Cape Town, South Africa;
2013.

[17]Dale IR and Greenway PJ. Kenya trees and shrubs.
Buchanan’s Kenya Estates Limited, Nairobi, Kenya; 1961.

[18] Nyunai N. Brachylaena huillensis O. Hoffm. In Lemmens
RHMJ, Louppe D, Oteng-Amoako AA (Editors), Plant
resources of tropical Africa 7: timbers 2. Backhuys
Publishers, Leiden, the Netherlands; 2013, pp. 137-140.

[19] Palgrave MC. Keith Coates Palgrave trees of southern
Africa. Struik Publishers, Cape Town, South Africa; 2002.

[20] Schmidt E, Lotter M and McCleland W. Trees and shrubs
of Mpumalanga and Kruger National Park. Jacana Media,
Johannesburg, South Africa; 2017.

197

1JSTR©2020
WWW.ijstr.org



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 08, AUGUST 2020

[21] Setshogo MP and Venter F. Trees of Botswana: Names
and distribution. Southern African Botanical Diversity
Network Report No. 18. Pretoria, South Africa; 2003.

[22] Da Silva MC, lzidine S and Amude AB. A preliminary
checklist of the vascular plants of Mozambique. Southern
African Botanical Diversity Network Report No. 30.
Pretoria, South Africa; 2004.

[23] Mapaura A and Timberlake J. A checklist of Zimbabwean
vascular plants. Southern African Botanical Diversity
Network Report No. 33. Pretoria, South Africa; 2004.

[24] Setshogo MP. Preliminary checklist of the plants of
Botswana. Southern African Botanical Diversity Network
Report No. 37. Pretoria, South Africa; 2005.

[25] Figueiredo E and Smith GF. Plants of Angola. Strelitzia
22, South African National Biodiversity Institute, Pretoria,
South Africa, 2008.

[26] Burrows JE, Burrows SM, Loétter MC and Schmidt E.
Trees and shrubs of Mozambique. Publishing Print
Matters (Pty), Cape Town, South Africa; 2018.

[27] Pope GV. Compositae. In Pope GV (Editor), Flora
Zambesiaca volume 6 part 1. Flora Zambesiaca Managing
Committee, London, UK; 1992, pp. 255-264.

[28] Beentje HJ. Kenya trees, shrubs and lianas. National
Museums of Kenya, Nairobi, Kenya; 1994.

[29] Maundu P and Tengnas B. Useful trees and shrubs for
Kenya. World Agroforestry Centre, East and Central Africa
Regional Programme (ICRAF-ECA), Technical Handbook
35, Nairobi, Kenya; 2005.

[30] Dharani N. Field guide to common trees and shrubs of
East Africa. Struik Nature, Cape Town, South Africa;
2019.

[31] Vasisht K and Kumar V. Compendium of medicinal and
aromatic plants Africa. United Nations Industrial
Development Organization and the International Centre
for Science and High Technology, Trieste; 2004.

[32] Mahunnah RLA, Augustino S, Otieno JN and Elia J.
Conservation assessment and management planning of
medicinal plants in Tanzania. Medicinal Plant
Conservation. 2012; 15: 35-41.

[33] Uphof JCT. Dictionary of economic plants. J Cramer,
Lehre, Germany; 1968.

[34] World Conservation Monitoring Centre. Brachylaena
huillensis. In 2009 IUCN Red List of Threatened Species;
1998. Available from:
https://www.iucnredlist.org/species/33474/9786563,
accessed on 5 May 2020.

[35] Ministry of Tourism, Wildlife and Antiquities. National Red
List of species. Government Printer, Entebbe, Uganda;
2016.

[36] Choge SK, Cunningham A and Ellery W. Chasing the
wooden rhino: The case of woodcarving in Kenya. In
Campbell BM, Belcher B (Editors), Carving out a future:
Forests, livelihoods and the international woodcarving
trade. Earthscan, London, UK; 2005, pp. 31-42.

[37] Maunguja AB. Assessment of plant diversity and utilization
of wild medicinal species by households proximate to
Arabuko Sokoke forest in Kilifi county of Kenya. MSc
Dissertation. University of Nairobi, Nairobi, Kenya; 2016.

[38] Ngarivhume T, Van'’t Klooster CIEA, De Jong JTVM and
Van Der Westhuizen JH. Medicinal plants used by
traditional healers for the treatment of malaria in the
Chipinge district in Zimbabwe. Journal of
Ethnopharmacology. 2015; 159: 224-237.

ISSN 2277-8616

[39] Watt JM and Breyer-Brandwijk MG. The medicinal and
poisonous plants of southern and eastern Africa.
Livingstone, London, UK; 1962.

[40] Motsei ML, Lindsey KL, Van Staden J and Jager AK.
Screening of traditionally used South African plants for
antifungal activity against Candida albicans. Journal of
Ethnopharmacology. 2003; 86: 235-241.

[41] Van Vuuren SF, Viljoen AM, Zyl RLV and De Wet H.
Antimicrobial interactions between medicinal plants in
African traditional medicine. Planta Med. 2009; 75(9): 38.

[42] Chhabra SC, Uiso FC and Mshiu EN. Phytochemical
screening of Tanzanian medicinal plants. i. Journal of
Ethnopharmacology. 1984; 11: 157-179.

[43] Chhabra SC, Mahunnah RLA and Mshiu EN. Plants used
in traditional medicine in eastern Tanzania. i
Angiosperms (Capparidaceae to Ebenaceae). Journal of
Ethnopharmacology. 1989; 25: 339-359.

[44] Cunningham B. Kenya’s carvings, the ecological footprint
of the wooden Rhino. Africa Wildlife and Environment.
1998; 6(2): 43-50.

[45] Lovett JC, Ruffo CK, Gereau RE and Taplin JRD. Field
guide to the moist forest trees of Tanzania. University of
Dar es Salaam, Dar es Salaam, Tanzania; 2007.

[46] Mrema JP. Conservation of Brachylaena huillensis O.
Hoffm (Asteraceae) in Dindili Forest Reserve, Morogoro,
Tanzania. MSc Dissertation, Addis Ababa University, Addis
Ababa, Ethiopia; 2006.

[47] Shangali CF, Zilihona IJE, Mwang’ingo PLP and
Nummelin M. Use of medicinal plants in the eastern Arc
mountains with special reference to the Hehe ethnic group
in the Udzungwa mountains, Tanzania. Journal of East
African Natural History. 2008; 97(2): 225-254.

[48] Ndakidemi CF and Ndakidemi PA. An investigation of
natural regeneration trend of Brachylaena huillensis in
Bombo West Forest Reserve, Tanga, Tanzania. American
Journal of Research Communication. 2013; 1(12): 138-
151.

[49] Ndakidemi CF and Ndakidemi PA. The potential for
developing an in vitro method for propagating
Brachylaena huillensis (silver oak). American Journal of
Research Communication. 2013; 1(12): 224-241.

[50] Ndakidemi CF, Mneney E and Ndakidemi PA.
Development of embryogenic callus protocol for
Brachylaena huillensis (silver oak). American Journal of
Research Communication. 2013; 1(11): 206-219.

[51] Ndakidemi CF, Mneney E and Ndakidemi PA. Effects of
ascorbic acid in controlling lethal browning in in vitro
culture of Brahylaena huillensis using nodal segments.
American Journal of Plant Sciences. 2014; 5: 187-191.

[52] Brooks CJW and Campbell MM. Brachylaenalones A and
B: Tricyclic sesquiterpenoid oxo aldehydes from
heartwood of Brachylaena hutchinsii. Journal of the
Chemical Society. Section D Chemical Communications.
1969; 630-631.

[53] Beckley VA. Oils from indigenous plants. East African
Agricultural and Forestry Journal. 1936; 1: 469-470.

[54] Klein E and Schmidt W. Structure of brachyl oxide. Journal
of Agricultural and Food Chemistry. 1971; 19: 1115-1117.

[55] Oliva MM, Demo MS, Malele RS, Mutayabarwa CK,
Mwangi JW, Thoithi GN, Kibwage 10, Faillaci SM,
Scrivanti RL, Lopez AG and Zygadlo JA. Essential oil of
Brachylaena  hutchinsii  Hutch. from  Tanzania:
Antimicrobial activity and composition. East and Central

198

1JSTR©2020
WWW.ijstr.org


https://www.zimbabweflora.co.zw/speciesdata/literature-display.php?literature_id=403
https://www.zimbabweflora.co.zw/speciesdata/literature-display.php?literature_id=260
https://www.iucnredlist.org/species/33474/9786563

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 9, ISSUE 08, AUGUST 2020

African Journal of Pharmaceutical Sciences. 2003; 6(3):
61-63.

[56] Viera PC, Himejima M and Kubo I. Sesquiterpenoids from
Brachylaena hutchinsii. Journal of Natural Products. 1991;
54(2): 416-420.

[57] Zdero C, Bohlmann F and Wasshausen DC. Guaianolides
from Brachylaena species. Phytochemistry. 1991; 30(11):
3810-3811.

[58] Traykova M and Kostova I. Coumarin derivatives and
oxidative stress. International Journal of Pharmacology.
2005; 1: 29-32.

[59] Venugopala KN, Rashmi V and Odhav B. Review on
natural coumarin lead compounds for their
pharmacological activity. BioMed Research International.
2013; 1: 1-14.

[60] Garro H, Garcia C, Martin V, Tonn C and Pungitore C.
Chemistry and biological activity of coumarins at
molecular level. Natural Product Communications. 2014,
9: 1091-1094.

[61] Thakur A, Singla R and Jaitak V. Coumarins as anticancer
agents: A review on synthetic strategies, mechanism of
action and SAR studies. European Journal of Medicinal
Chemistry. 2015; 101: 476—-495.

[62] Mandlik V, Patil S, Bopanna R, Basu S and Singh S.
Biological activity of coumarin derivatives as anti-
leishmanial agents. PLoS One. 2016; 11(10): e0164585.

[63] Prokofeva NG, Chaikina EL, Kicha AA and Ivanchina NV.
Biological activities of steroid glycosides from starfish.
Comparative Biochemistry and Physiology B. 2003; 134:
695-701.

[64] Tan MJ, Ye IM, Turner N, Hohnen-Behrens C, Ke CQ,
Tang CP, Chen T, Weiss HC, Gesing ER, Rowland A,
James DE and Ye Y. Antidiabetic activities of triterpenoids
isolated from bitter melon associated with activation of the
AMPK pathway. Chemistry and Biology. 2008; 15: 263—
273.

[65] Zhang J, Yamada S, Ogihara E, Kurita M, Banno N and
Qu W. Biological activities of triterpenoids and phenolic
compounds from Myrica cerifera bark. Chemistry and
Biodiversity. 2016; 13: 1601-1609.

[66] Dembitsky VM, Gloriozova TA and Poroikov VV.
Biological activities of organometalloid (As, At, B, Ge, Si,
Se, Te) steroids. Journal of Applied Pharmaceutical
Science. 2017; 7(11): 184-202.

[67] Zebiri 1, Haddad M, Duca L, Sauvain M, Paloque L,
Cabanillas B, Rengifo E, Behr JB and Nazabadioko VL.
Biological activities of triterpenoids from Poraqueiba
sericea stems. Natural Products Research. 2017; 31(11):
1333-1338.

[68] Dembitsky VM, Savidov N, Poroikov VV, Gloriozova TA
and Imbs AB. Naturally occurring aromatic steroids and
their biological activities. Applied Microbiology and
Biotechnology. 2018; 102(11): 4663—-4674

[69] Savidov N, Gloriozov TA, Poroikova VV and Dembitsky
VM. Highly oxygenated isoprenoid lipids derived from
fungi and fungal endophytes: Origin and biological
activities. Steroids 2018; 140: 114-124.

[70] Chhabra SC, Shao JF, Mshiu EN and Uiso FC. Screening
of Tanzanian medicinal plants for antimicrobial activity. I.
Journal of African Medicinal Plants. 1981; 4: 93-98.

[71] Motsei ML. Screening of traditionally used South African
medicinal plants against against Candida albicans. MSc
Dissertation. Pietermaritzburg: University of Natal; 2003.

ISSN 2277-8616

[72] Omosa LK, Amugune B, Mutai P, Karumu E, Mukungu N,
Induli M, Kama-Kama F and Kuete V. Rapid screening
using GIBEX screens-to-nature system of ethnomedicinal
plants from Ngong Forest, Kenya for potency against
infectious diseases and antioxidant activities: A qualitative
study. Pharmacognosy Communications. 2019; 9(2): 59-
74.

199

1JSTR©2020
WWW.ijstr.org



