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Abstract

Terminalia brownii Fresen. is a shrub or small tree widely used in traditional medicine in tropical Africa. This study critically reviewed the
medicinal uses, phytochemical and pharmacological properties of T. brownii. Literature was collected from multiple internet sources as well
as non-electronic sources which included book chapters, books, scientific reports and journal articles obtained from the University library.
This study revealed that T. browniiis used as ethnoveterinary medicine and traditional medicines against respiratory infections, gastro-
intestinal problems, malaria, jaundice, colic, diabetes, gastric ulcers, intestinal problems, liver problems, rheumatism, yellow fever, skin
diseases, wounds, fever and typhoid. Phytochemical research identified carboxylic acid, chromone derivatives, ellagic acid derivatives,
ellagitannins, fatty acids, fatty alcohols, flavonoids, geranylated chalcones, keto acids, phenols, phytosterols, steroids, stilbens, triterpenoids
and triterpene glucosides from the bark, flowers, leaves, roots, stem bark and stem wood of T. brownii. Ethnopharmacological research
revealed that the phytochemical compounds isolated from T. brownii and the crude extracts of the species demonstrated antibacterial,
antimycobacterial, antifungal, antidiarrheal, antimycoplasmal, antidiabetic, anti-inflammatory, antioxidant, antiplasmodial, antinociceptive,
antiulcer, anti-pyretic, hepatoprotective and cytotoxicity activities. T. brownii has become an important medicinal plant species in tropical
Africa. Therefore, the full potential of the species as a medicinal plant should be explored by assessing the toxicity, safety, mechanisms of
action in vivo and clinical research of the crude extracts and phytochemical compounds isolated from the species. Future
ethnopharmacological studies should also examine the combinational effects of T. brownii extracts with other medicinal plants as the species
is widely used in synergistic therapy.
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ornamental or shade plant (4, 8). T. brownii is an integral part of the
agroforestry system used for intercropping purposes with different
agricultural crops doing well under its canopy (4, 9, 10), thus
improving the soil physicochemical properties, enhancing soil
fertility, providing shelter and habitat to other species and reducing
environmental degradation (11).

Introduction

Terminalia brownii Fresen. is a deciduous shrub or small tree
belonging to the Combretaceae family commonly known as the
white mangrove, Indian almond or bush willow family. The
Combretaceae family consists of about 530 species distributed in 10
genera (1-3). T. brownii is a multi-purpose tree support livelihoods of
local communities in developing countries through several
ecosystem goods and services such as timber, traditional medicines,
firewood, charcoal, fodder, mulch and cultural services (4-6). The
wood of T. brownii is strong, hard, durable, resistant to fungi, boring
insects and termites, easy to saw and work and widely used for
construction, joinery, furniture, fence posts, animal enclosures,
canoes, utensils, tool handles, carvings, beehives and sticks (7, 8). T.
browniiis an important source of firewood and charcoal throughout
the distributional range of the species as the wood burns slowly with
intense heat (7, 8). The smoke of burning wood and bark of T. brownii

Today, in informal herbal medicine markets throughout
tropical Africa, the bark, roots, seeds, stems and stem bark of T.
brownii are widely sold as medicinal ingredients for various human
and animal ailments (8, 12). Similarly, several Terminalia species
(Table 1) are used as sources of traditional medicines in tropical
Africa. It is therefore, within this context that the current study was
undertaken aimed at reviewing the medicinal uses, phytochemical
and pharmacological properties of T. brownii.

is used as body and hair perfume (8). The fruits of T. brownii are
edible, although they are bitter and its leaves, branches and twigs
are browsed by game and livestock (8). The bark, fruits and roots of
T. brownii are important sources of tannin and dye, used for tanning
hides (7, 8). T. brownii is an attractive tree that is popular in private
gardens, tolerating frost and moderate drought and widely as an

Materials and methods

A systematic review of the medicinal uses, phytochemical and
pharmacological properties of T. brownii was conducted following
the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines. The literature search involved using
different electronic databases such as Web of Science (https://
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Table 1. Terminalia species used as sources of traditional medicines in tropical Africa

Species Country or region Reference
T. avicennioides Guill. & Perr. West Africa (13,14)

T. bellirica (Gaertn.) Roxb. Mauritius (15)

T. bentzoé (L.) L.f. Mauritius and Réunion (16,17)

T. brachystemma Welw. ex Hiern Angola, Mozambique, Zambia and Zimbabwe (16, 18-20)
T. engleri Gere & Boatwr. West Africa (10, 16, 20)
T. ivorensis A.Chev. Cameroon, Ghana, Ivory Coast, Liberia, Nigeria and Sierra Leone (10, 20)

T. kaiseriana F.Hoffm. Tanzania (10, 20, 22)
T. kilimandscharica Engl. Kenya (4,9,10,23)

T. laxiflora Engl. & Diels

T. macroptera Guill. & Perr.

T. mantaly H.Perrier
T. mollis M.A.Lawson

T. myrtifolia (M.A.Lawson) Gere & Boatwr.
T. orbicularis Engl. & Diels

T. phanerophlebia Engl. & Diels

T. prunioides M.A.Lawson

T. sambesiaca Engl. & Diels

T. schimperiana Hochst.

T. sericea Burch. ex DC.

T. spinosa Engl.

T. stenostachya Engl. & Diels

Burkina Faso, Central African Republic (CAR), Guinea, Ivory Coast, Kenya, Mali,
Nigeria, Senegal, South Sudan, Sudan and Togo

Burkina Faso, CAR, Ivory Coast and Nigeria

Madagascar

Benin, Cameroon, Democratic Republic of Congo (DRC), Kenya, Mozambique,
Namibia, Nigeria, Rwanda, Tanzania, Uganda and Zambia

Mozambique and Tanzania
Kenya

South Africa

Angola, Botswana, Kenya, Namibia, Somalia, South Africa, Zambia and
Zimbabwe

East and southern Africa
CAR, Ethiopia, Guinea, Niger, Nigeria, Sierra Leone, Tanzania and Uganda
Botswana, DRC, Mozambique, Namibia, Tanzania, Zambia and Zimbabwe
Ethiopia, Kenya, Somalia and Tanzania

Malawi, Mozambique, Tanzania and Zimbabwe

(10, 13, 16, 20, 24)
(10,13, 16, 20, 21)
(20)
(9,10, 20, 23)

(4, 10, 16, 19, 20, 26)
(9, 23,27)

(19)

(4,9, 20, 23)

(10, 16, 20)

(10, 13, 16, 20, 28, 29)
(10, 16, 18, 20, 30)
(4,9, 10, 20, 23, 24, 31)
(10, 16, 18, 20)

T. superba Engl. & Diels

T. tetraptera (Wickens) Gere & Boatwr.

Cameroon, DRC, Gabon, Ghana, Ivory Coast, Kenya, Nigeria, Sierra Leone,
Somalia and Tanzania

(4, 10,9, 13, 16, 27, 32)

Kenya (4,23)

www.webofknowledge.com), Scopus® (http://www.scopus.com/),
SpringerLink® (https://link.springer.com/), Google Scholar (https://
scholar.google.com/), ScELO (https://search.scielo.org/), PubMed®
(https://pubmed.ncbi.nlm.nih.gov/) and ScienceDirect® (https://
www.sciencedirect.com/search) and non-electronic sources such as
books, book chapters, journal articles, dissertations and thesis
obtained from the University library. The electronic search utilized
specific keywords such as “Terminalia brownii”, English common
name “red pod terminalia”, “biological activities of Terminalia
brownii”, “pharmacological properties of Terminalia brownii”,
“ethnobotany of Terminalia brownii”, “medicinal uses of Terminalia
brownii”, “phytochemistry of Terminalia brownii” and “traditional
uses of Terminalia brownii”. The study inclusion criteria focused on
studies that explored the medicinal uses, phytochemical and
pharmacological properties of T. brownii. Exclusions were made for
articles that did not address these issues as well as scientific papers
published as abstracts only. The number of articles appraised for full
inclusion in the study amounted to 87 (Fig. 1) published from 1961 to
2025, a long period to capture literature on the medicinal uses,
phytochemical and pharmacological properties of T. brownii.

Species description

The genus Terminalia consists of about 190 species and is
cosmopolitan in distribution, recorded across the tropical areas of
Asia, Africa, America and extending into the subtropical regions of
the Pacific Islands and Australia (33-36). The genus Terminalia
comprises trees, shrubs and lianas, characterized by the leaves
which are simple, without scales, that are alternate, spirally arranged
or sometimes opposite or nearly opposite and are usually terminal
or crowded towards the ends of the branches and sometimes on
short shoots (33, 37). The leaves of some Terminalia species are

petiolate or subsessile, usually entire but occasionally subcrenate,
often with some pellucid dots or glands on either side of the leaf near
the base or on the petiole (4). The flowers are bisexual or male or
female on the same or different trees, usually borne in lax spikes (4,
37). The flowers are small, lacking petals and the fruit is one-seeded
with two wings which are joined at the top and bottom (37). The
bark, leaf and fruit characters are widely used to differentiate and
identify the Terminalia species (38, 39). The genus name Terminalia
is derived from the Latin word “terminus” which means “end”, in
reference to the leaves that are borne in whorls close to ends of the
shoots, branchlets and branches (10, 37). The specific name
“brownii” is in honour of Robert Brown (12 December 1773 - 10 June
1858), a prominent Scottish botanist and plant collector (40). Several
synonyms are associated with the scientific name T. brownii, see
Table 2. The English common name of T. brownii is “red pod
terminalia” (4, 8, 10).

T. brownii (Fig. 2) is a deciduous shrub or small tree growing
up to 15 min height (8). The bole is characterized by low-branching,
crown umbrella-shaped, with spreading branches, densely shady
with somewhat drooping foliage (Fig. 2A). The bark surface is rough
and fissured, greyish black to dark brown in colour and the inner
bark is thick, fibrous and dull red brown in colour. The twigs of T.
brownii are initially hairy and becoming glabrous with age. The
leaves are spirally arranged, simple with entire margins (Fig. 2B),
crowded at the ends of branches and turn red before falling. The
leaves are elliptic to obovate in shape, base rounded to cuneate,
apex obtuse to acute, sometimes slightly acuminate, papery or thin-
leathery, glaborous or hairy beneath with waxy edges. The
inflorescence of T. brownii is short and hairy, occurring in axillary
spikes. The flowers are bisexual or male, regular, whitish or creamy
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Fig. 1. PRISMA flow diagram presenting the systematic review undertaken in this study.
Table 2. List of synonyms associated with the scientific name Terminalia brownii
Synonym Type of synonym Reference
Myrobalanus brownii (Fresen.) Kuntze Homotyoic (41-43)
T. brownii Fresen. var. albertensis Bagsh. & Baker f. Heterotypic (41-43)
T. brownii Fresen. var. gallaensis Engl. ex Diels Heterotypic (41-43)
T. brownii Fresen. var. stenocarpa Fiori Heterotypic (41-43)
T. confertifolia Steud. ex A.Rich. Heterotypic 41)

T. cycloptera R.Br.
T. hemignosta Steud. ex A.Rich.
T. semLikiensis De Wild.

(
Heterotypic (41)
Heterotypic (41)
Heterotypic (41)

green in colour, unpleasantly scented and pollinated by insects. The
fruit is an ellipsoid winged nut (Fig. 2C), glabrous, reddish purple in
colour and indehiscent with a single seed. Terminalia brownii has
been recorded in Cameroon, Central African Republic (CAR), Chad,
Nigeria, Somalia, Ethiopia, Djibouti, Eritrea, the Democratic Republic

of Congo (DRC), Yemen, Kenya, South Sudan, Sudan, Tanzania and
Uganda (4, 8, 10, 41-45) (Fig. 3). T. brownii has been recorded in
woodland, bushland, grassland, rocky outcrops, in deep sandy soils,
well drained loamy soils, dry rocky soils above streams or near rivers
indry areas at altitudes up to 2000 m above sea level (8).

Fig. 2. Terminalia brownii: A) entire plant, B) branch showing leaf shape and C) branch showing leaves and fruits (photos: O Weber).
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Fig. 3. Distribution of Terminalia brownii in tropical Africa and Yemen.
Medicinal uses of Terminalia brownii

T. browniiis used as a source of traditional medicines in Nigeria,
Ethiopia, Djibouti, Eritrea, DRC, Kenya, South Sudan, Sudan and
Tanzania, that is, 9 countries (60.0 %) of the 15 countries (Fig. 3)
where the species is indigenous (Table 3). In tropical Africa, the bark,
leaves, roots, stems, stem bark, stems, seeds, branches, trunks,
twigs, wood or bast fibre of T. brownii are used as traditional
medicines to treat or manage 67 human and animal diseases or
ailments. The main ailments and diseases treated by T. brownii
extracts (Fig. 4) include its use as ethnoveterinary medicine and
traditional medicine for respiratory infections, gastro-intestinal
problems, malaria, jaundice, colic, diabetes, gastric ulcers, intestinal
problems, liver problems, rheumatism, yellow fever, skin diseases,
wounds, fever and typhoid. Research showed that in the pastoral
communities in Nigeria, Kenya, South Sudan, Sudan, Tanzania and
Uganda, the bark and leaves of T. brownii are widely used as
ethnoveterinary medicine for worms, babesiosis, conjunctivitis, tick
borne, diarrhoea, East Coast fever, heart water, red water, sweating
sickness and tuberculosis (3, 8,46-49).

In Kenya, the roots of T. brownii are mixed with the bark of
Leucas calostachys Oliv. (Lamiaceae) and Maerua decumbens
(Brongn.) DeWolf (Capparaceae) and Vachelia xanthophloea (Benth.)
P J H Hurter (Fabaceae) leaves of Bersama abyssinica Fresen.
(Francoaceae) and roots of Vepris nobilis (Delile) Mziray (Rutaceae) as
traditional medicines against amoebiasis (23, 50, 51). The bark of
T. brownii is mixed with roots of L. calostachys, Olea europaea L.
(Oleaceae), V. xanthophloea and Zanthoxylum asiaticum (L.)
Appelhans (Rutaceae) as remedy for arthritis (23, 50, 51) while the
bark is mixed with bark of Ficus thonningii Blume (Moraceae) and
Olea europaea L. subsp. africana (Mill.) P S Green (Oleaceae) and
V. xanthophloea as remedy for cancer (23, 50, 51). The bark of
T. brownii is mixed with roots of M. decumbens and Carissa spinarum
L. (Apocynaceae) as remedy for diabetes while leaf juice is mixed
with juice of apical leaves of Coleus barbatus (Andrews) Benth. ex G

Don (Lamiaceae) as remedy for eye problems (50). The root powder
decoction of T. brownii is taken orally mixed with Rumex
usambarensis (Engl) Dammer (Polygonaceae) and Warburgia
ugandensis Sprague (Canellaceae) as remedy for gum bleeding
while the root powder decoction is taken orally mixed with W.
ugandensis and Azadirachta indica A Juss (Meliaceae) as remedy for
tonsillitis (52). The bark of T. brownii is mixed with tubers of
Rhoicissus tridentata (L.f) Wild & R B Drumm. (Vitaceae), bark of
L. calostachys and Jasminum fluminense Vell. (Oleaceae) as remedy
for heartburn (50). In Ethiopia, the leaves of T. brownii are mixed with
root and bark of Nicotiana tabacum L. (Solanaceae) as remedy for
anthrax (53) while the bark is mixed with that of Croton
macrostachyus Hochst. ex Delile (Euphorbiaceae) as traditional
medicine for jaundice and liver disease (54).

Phytochemistry of Terminalia brownii

Qualitative and quantitative phytochemical analyses of T. brownii
bark, flowers, leaves, roots, stem bark and stem wood revealed the
presence of carboxylic acid, chromone derivatives, ellagic acid
derivatives, ellagitannins, fatty acids, fatty alcohols, flavonoids,
geranylated chalcones, keto acids, phenols, phytosterols, steroids,
stilbens, triterpenoids and triterpene glucosides (84 - 99) (Table 4).
Some of the phytochemical compounds isolated from the extracts
of T. brownii exhibited antibacterial (85, 87, 93, 98), antimycobacterial
(91), antifungal (85, 87, 92, 98), antimycoplasmal (86, 87) and
antinociceptive (100) activities (Table 5).

Pharmacological properties of Terminalia brownii

Several pharmacological activities of T. brownii crude extracts have
been reported in literature justifying some of its ethnomedicinal
uses. Some of the listed pharmacological activities (Table 6) may not
relate directly to the ethnomedicinal uses of T. brownii but may
provide some insight into its potential therapeutic value and
bioactive properties. A wide range of pharmacological activities that
have been reported include antibacterial (58, 85, 89, 93, 101-106),

https://plantsciencetoday.online
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Table 3. Medicinal uses of Terminalia brownii

Medicinal use Plant part used Country Reference
Mono-therapeutic applications

Abortifacient Leaf decoction taken orally Kenya (8, 46)
Allergic reactions Root decoction applied topically Kenya (8, 46)
Anthelmintic Bark decoctions taken orally Kenya (8, 48)
Body swellings Bark and stem decoctions taken orally Ethiopia (8, 55)
Cancer Not specified Kenya (56)
Cleaning teeth Seed decoction applied topically Ethiopia (57)

Colic Bark or leaf chewed, or decoction taken orally Kenya and Tanzania (8, 58, 59)
Contraceptive Leaf decoction taken orally Kenya (46)
Diabetes Bark, leaf or stem bark decoction taken orally Erltreas,ul'(deang/a and (56,60-62)
Endometritis Bark, root, stem, branch or trunk decoctions taken orally DRC (20, 58)
Epilepsy Bark, branch, stem bark or trunk decoction taken orally Kenya (8,20, 58)
Eye problems Bark, leaf or stem bark decoctions applied topically Kenya (7,8, 46,56,63)
Fever and typhoid Bark or leaf decoctions taken orally Ethiopia and Kenya (4, 10, 48, 56, 64)

Gastric ulcers

Gastro-intestinal problems
(constipation, diarrhoea, indigestion
and stomachache)

Hair cream

Heartburn

Hysteria

Intestinal problems (colitis and worms)

Jaundice

Kidney problems
Leukorrhoea
Liver problems (cirrhosis and hepatitis)

Malaria

Menstrual problems

Mosquito repellant

Pain

Respiratory infections (asthma, colds,
cough, influenza, pneumonia and
tuberculosis)

Rheumatism

Sexually transmitted infections
(gonorrhoea and syphilis)

Skin diseases (dermatitis and
ringworm)

Snake bite

Tonsillitis

Toothache

Urino-genital problems

Wounds

Yellow fever

Ethnoveterinary medicine
(anthelmintic, babesiosis,
conjunctivitis, tick borne, diarrhoea,
East Coast fever, heart water, red water,
sweating sickness and tuberculosis)
Used in combination with other
species

Amoebiasis

Anthrax

Arthritis

Cancer

Diabetes

Eye problems

Gum bleeding

Heartburn

Jaundice
Liver disease
Tonsillitis

Bark, branch, leaf, stem bark or trunk decoction taken orally

orally

Seed decoction applied topically
Leaf decoctions taken orally

Branch, stem bark or trunk decoction taken orally
Branch, stem bark or trunk decoction taken orally

Bark, stem or stem bark decoction taken orally

Bark decoction taken orally

Bark, root, stem, branch or trunk decoctions taken orally

Bark, leaf or stem decoction taken orally

Bark, branch, leaf, stem bark or twig decoction taken orally
Branch, stem bark or trunk decoction taken orally

Stems burnt
Leaf decoction taken orally

Bark, leaf, root, stem, stem bark or wood decoction or infusion

taken orally

Root or stem bark decoction applied topically
Bark, root, stem, branch or trunk decoctions taken orally

Leaf or stem bark decoction applied topically

Bark decoction applied topically
Root powder decoction taken orally
Root powder decoction applied topically

Bark, root, stem, branch or trunk decoctions taken orally
Bark, leaf or stem bark decoction applied topically
Bark, bast fibre, leaf, root, stem or stem bark decoction applied

topically

Bark or leaves

Roots mixed with bark of Leucas calostachys Oliv. (Lamiaceae) and
Maerua decumbens (Brongn.) DeWolf (Capparaceae) and Vachelia
xanthophloea (Benth.) P.J.H.Hurter (Fabaceae), leaves of Bersama
abyssinica Fresen. (Francoaceae) and roots of Vepris nobilis (Delile)

Mziray (Rutaceae)

Leaf mixed with root and bark of Nicotiana tabacum L.

(Solanaceae)

Bark mixed with roots of L. calostachys, Olea europaea L.
(Oleaceae), V. xanthophloea and Zanthoxylum asiaticum (L.)

Appelhans (Rutaceae)

Bark mixed with bark of Ficus thonningii Blume (Moraceae) and
Olea europaea L. subsp. africana (Mill.) P.S.Green (Oleaceae) and V.

xanthophloea

Bark mixed with roots of M. decumbens and Carissa spinarum L.

(Apocynaceae)

Leaf juice mixed with juice of apical leaves of Coleus barbatus

(Andrews) Benth. ex G.Don (Lamiaceae)

Root powder decoction taken orally mixed with Rumex
usambarensis (Engl.) Dammer (Polygonaceae) and Warburgia

ugandensis Sprague (Canellaceae)

Bark mixed with tubers of Rhoicissus tridentata (L.f.) Wild
&R.B.Drumm. (Vitaceae), bark of L. calostachys and Jasminum

fluminense Vell. (Oleaceae)

Bark mixed with that of Croton macrostachyus Hochst. ex Delile

(Euphorbiaceae)

Bark mixed with that of C. macrostachyus
Root powder decoction taken orally mixed with W. ugandensis and

Azadirachta indica A.Juss (Meliaceae)

Kenya and Tanzania

Tanzania

Ethiopia
Tanzania
Kenya

Kenya
DRC

Ethiopia and Kenya

Djibouti, Eritrea
and Kenya
Kenya
Ethiopia
Ethiopia
Eritrea, Kenya,

Nigeria, Sudan and

Tanzania

Kenya and Sudan

DRC

Eritrea and Kenya

Ethiopia
Kenya
Kenya

DRC
Eritrea, Ethiopia
and Sudan

Ethiopia and Kenya

Kenya, Nigeria,
South Sudan,
Sudan, Tanzania
and Uganda

Kenya

Ethiopia

Kenya

Kenya

Kenya

Kenya

Kenya

Kenya

Ethiopia
Ethiopia
Kenya

(20, 58, 65)

Bark, branch, leaf, root, stem, stem bark or trunk decoction taken Ethiopia, Kenya and (8, 10, 20, 56, 58,

63,66-69)
(57)
(58)

(20, 58)

Ethiopia and Kenya (20, 46, 58, 70)
Djibouti, Ethiopia, (8,20,22,50,58,59
Kenya and Sudan

,62,63,70-72)
(46)
(20, 58)
(20,22, 58,71)

(8,20,46,56,58,61

,63,73,74)
(20,58)
(75)

(67)
(4,7,8,10,20,47,4
8,56,58,61-
63,68,76,77)
(62,78)

(8,20, 58)

(8,46,61)

(64)
(79)
(56, 79)
(8,20, 58)

(61,62,80,81,82)

(4,8,10,20,22,58,
65,68,71)

(8,46-49)

(23, 50, 51)

(81)

(23, 50, 51)

(23, 50, 51)

(50)
(50)

(79)

(50)

(83)
(83)
(79)
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Fig. 4. Main diseases and ailments treated and managed by Terminalia brownii in tropical Africa.

Table 4. Phytochemical composition of Terminalia brownii

Chemical compound Formula Plant part Reference
1,18-octadec-9-ene-dioate CigH3204 Stem bark (91)
1,2,3-tri-O-galloyol-B-D-glucose C21H24018 Leaves (92)
1,2,3,6-tetra-0O-galloyl-B-D-glucose C34H202 Leaves (92)
1,2,4-tri-O-galloyl-8,9-dideoxynonose C30H3001s Flowers and stem bark (98)
1,3-di-galloyl-B-D-glucose Ca0H20014 Leaves (92)
1,4,7-tri-O-galloyl hept-6-deoxyheptose CasH2601s Flowers and stem bark (98)
1,6-di-galloyl-B-D-glucose Ca0H20014 Leaves (92)
2’,6’,4-trihydroxy-3’-methoxy-4-0-prenyloxy chalcone CasH2506 Leaves (99)
3-0-B-D-glucopyranosyl-B-sitosterol CasHeoOs Stem bark (87)
383,24-0-ethylidenyl-2a,19a-dihydroxyolean-12-en-28-oic acid CszH5006 Stem bark (87)
3B,24-0-ethylidenyl-2a,19a-dihydroxyolean-12-en-28-oic acid C32Hs00s Stem bark (86)
3,3',4'5-tetrahydroxy-7-methoxyflavone Ci16H1207 Flowers and stem bark (98)
3,3"-di-O-methylellagic acid Ci16H100s Stem bark (87)
3,3",4-tri-O-methylellagic acid C17H120s Stem bark (87)
3,4,6-tri-O-galloyol-B-D-glucose C271H24018 Leaves (92)
3-0-methylellagic acid C15HsOs Stem bark (87)
3-0-methyl-4-(a-L-rhamnopyranosyl)ellagic acid CuHi18012 Stem bark (87)
3,4,3'-tri-O-methylellagic acid C17H120s Bark (94)
4-(a-L-rhamnopyranosyl)ellagic acid Ca0H16012 Stem bark (87)
4-0-(3",4"-di-O-galloyl-a-L-rhamnopyranosyl)ellagic acid CisH14012 Stem bark (87)
4-0-(3",4"-di-O-galloyl-a-L-rhamnopyranosyl)ellagic acid C34H2402 Stem bark (93)
5,6-dihydroxy-3'4',7-trimethoxy flavone CiH1607 Stem wood (88)
23-galloyl arjungenin Cs7Hs6012 Flowers and stem bark (98)
23-galloyl arjunic acid CarHs4010 Stem bark (87)
23-galloyl arjunolic acid Ca7Hs52010 Stem bark (86)
28-0-B-D-glucopyranosyl-2,3,6-trihydroxy-23-galloylolean-12-dien-28-oate CsoHe4019 Flowers and stem bark (98)
B-amyrine C3oHs00 Stem bark (91)
Apigenin Ci5H1005 Leaves (92)
Arjunic acid C30H4s0s Stem bark (87)
Arjungenin C30H4s0s Stem bark (85, 87)
Arjunglucoside | C36Hss011 Flowers and stem bark (87,98)
Asiatic acid C30Has0s Stem wood (88)
Behenic acid C22Ha40, Stem bark (91)
Betulinic acid C3oH4s03 Stem bark (85,91)
Caffeic acid CoHsO4 Leaves (96)
Campesterol CasHas0O Stem bark (97)
Catechol CeHeO> Leaves (96)
Chebulinic acid Ca1H32027 Leaves (92)
Chromone CoHe0O2 Stem wood (88)
Cinnamic acid CoH3g0> Leaves (96)
Corilagin C27H201s Leaves and roots (91,92)
Diellagilactone C28H10016 Stem bark (86, 87)
Dihydroactinidiolide C11H1602 Stem bark (95)
Di-methyl ellagic acid glucoside C22H20013 Leaves (92)
Dotriacontanol C3HesO Stem bark (91)
Ellagic acid C14He0s Bark, roots and stem bark (88, 8995?1’93'
Ellagitannin C7HeOs Leaves (92)
Ellagic acid 4-O-a-L-rhamnopyranoside Ca1H15012 Bark (94)
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Ellagic acid xylopyranoside Ci9H14012
Flavellagic acid ester C14He0s
Friedelin CsoHs00
Gallic acid C7HeOs
Gallagic acid dilactone CasH10016
Gallotanin C7HeOs
Gallo-ellagitannin C20H20014
Galloyl ellagitannin C20H20013
Genipin C11H1405
Genkwanin C16H120s
Hexacosanoic acid C26Hs20
Hexadecanoic acid Ci6H320:
Kaempferol-4'-sulfate Ci5H100sS
Leucodelphinidin C1sH140s
Levulinic acid CsHs03
Linoleic acid CisH30:
Luteolin-7-O-glucoside Ca1H2001:
Maslinic acid C30H4s04
Methyl 3,4,5-trihydroxybenzoate CsHsOs
Methyl ellagic acid xyloside Ca0H16012
Methyl-(S)-flavogallonate CH12013
Methyl galate CsHsOs
Miltiodiol C19H203
Monogalloylglucose C13H16010
Monogynol A C30Hs20,
Myricetin-3-rhamnoside C21H2001
Naringenin 4'-methoxy-7-arabinoside Ci7H160s5
Octacosanol CasHssO
Octacosanoic acid CasHs602
Octadecanoic acid CisH3602
Papyriogenin D C30H4404
Protocatechuic acid C7HeO04
a,B-punicalagin CagH28030
Pyrogallol CsHeO3
Quercetin CisH1007
Quercetin 7-B-0-diglycoside Ca7H30017
Quercetin 7-O-galloyl glycoside Ca8H24016
Quinic acid C7H1,06
Resveratrol C14H120s
Cis/trans-resveratrol-3-O-B3-galloyl-glucoside Ca7H26012
Rhamnetin-3-0-(2,3,6-trigalloyl)-B-D-glucopyranoside C43H34024
Sericic acid C30Ha430s
Sericoside C36Hss011
Sitostenone CasH1s0
B-sitosterol CasHs00
Squalene CaoHso
Stearic acid CisH3602
Stigmast-4-en-3-one C29Has0
5a-stigmastan-3,6-dione C29H1s0:
Stigmasterol CasH4s0
a,B-terchebulin CagH23030
Terflavin B C34H2402,
Termiglaucescin Ca3H62015
Terminalianone C17H130s
Tertracosanoic acid C24Has02
Tomentosic acid Cs0H1s0s
Triacontanol CsoHes20

Roots
Stem wood
Stem bark

Bark, leaves and roots
Stem wood

Leaves

Leaves

Leaves

Leaves

Leaves
Stem bark
Stem bark

Leaves
Stem bark

Leaves
Stem bark

Leaves
Stem wood

Leaves

Roots

Leaves, roots and stem wood

Leaves
Stem bark
Roots
Stem bark
Leaves
Stem wood
Stem bark
Stem bark
Stem bark
Stem bark
Leaves
Bark

Leaves

Flowers, leaves and stem bark

Stem wood
Stem wood
Leaves

Stem wood

Stem wood
Flowers and stem bark
Leaves and stem bark
Flowers and stem bark

Stem bark

Stem bark

Stem bark

Stem bark

Stem bark

Stem bark
Leaves and stem bark

Bark
Leaves
Flowers and stem bark
Bark

Stem bark

Stem bark

Stem bark
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(89, 90, 92)
(92, 96)
(95)

[0
(&)
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N

(89)
(85)
(92)
(88)
(91)
(91)
(97)
(95)
(92)
(94)
(96)

(96,98)
(88,90)
(88)
(96)
(88)
(88,90)
(98)
(87,92)
(87,98)
(91)
(85,91,97)
(97)
(91)
(91)
(91)
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Table 5. Summary of pharmacological activities of phytochemical compounds isolated from Terminalia brownii
Activity tested Extract Plant part Model Effect Reference
In vitro studies
Showed activities against Staphylococcus aureus
1,2,4-tri-O-galloyl-8,9- (Sa) with inhibition zone of 10.0 mm, Escherichia
dideoxynonose coli (Ec) (12.5 mm) and Pseudomonas aeruginosa
(Pa) (13.0 mm)
1,4,7-tri-Ogalloyl hept-6- Showed activities against Sa with inhibition zone
deoxyheptose Flowers (F) of 10.0 mm, Ec (16.5 mm) and Pa (9.5 mm)
and stem bark Agar diffusion (98)
SB
3,3',4',5- tetrahydroxy-7- (58) Showed activities against Sa with inhibition zone
methoxyflavone of 10.5 mm, Ec (9.5 mm) and Pa (11.5 mm)
3,3',4',5,7- Showed activities against Sa with inhibition zone
pentahydroxyflavone of 8.8 mm, Ec (10.5 mm) and Pa (9.5 mm)
. _— Showed activities against Pa with half maximal
Microdilution inhibitory concentration (ICso) value of 8.8 ug/mL (87)
4-0-(3",4"-di-0-galloyl-q;L-
rhamnopyranosyl)ellagic SB Showed activities against Flavobacterium
acid Microplate columnare (Fc) with minimum inhibition (93)
bioassay concentration (MIC) value of 10.0 ug/mL and ICso
value of 31.0 pg/mL
- - Showed activities against Sa with inhibition zone
23-galloyl arjungenin Fand SB of 12.3 mm, Ec (9.3 mm) and Pa (9.5 mm)
28-0-B-D-glucopyranosyl- Agar diffusion (%8)
2,3,6-trihydroxy-23- F and SB Showed activities against Sa with inhibition zone
galloylolean-12-dien-28- of 10.5 mm, Ec (12.8 mm) and Pa (11.8 mm)
oate
Antibacterial
. . Showed activities against Ralstonia solanacearum
Arjungenin (Rs) with MIC value of 200.0 pg/mL
SB Microdilution (85)
Showed activities against Streptomyces ipomoeae
Betulinic acid (Si) and Rs with MIC value of 50.0 ug/mL and
100.0 pg/mL, respectively
: - P Showed activities against Sa with inhibition zone
Arjunglucoside-| Fand SB Agar diffusion of 12.5 mm, Ec (10.5 mm) and Pa (10.0 mm) (98)
Diellagic lactone Microdilution Showed activities g.%aliirés/thLa with ICs value of (87)
SB
S Microplate Showed activities against Fc with MIC value of
Ellagic acid bioassay 6.0 ug/mL (93)
Rhamnetin-3-0-(2,3,6- - . e
. o~ oo Showed activities against Sa with inhibition zone
trigalloyl)-B-D- Fand SB Agar diffusion of 11.5 mm, Ec (10.5 mm) and Pa (8.0 mm) (98)
glucopyranoside
Sericoside Fand SB Agar diffusion Showed activities against Sa with inhibition zone (98)
g of 10.8 mm and 8.5 mm against Ec and Pa
. - —_— Showed activities against Rs with MIC value of
B-sitosterol SB Microdilution 100.0 pg/mL (85)
- - I Showed activities against Sa with inhibition zone
Termiglaucescin Fand SB Agar diffusion of 10.5 mm, Ec (10.5 mm) and Pa (10.8 mm) (98)
Corilagin Showed activities against Mycobacterium
& smegmatis (Ms) with MIC value of 1000.0 pg/mL
Antimycobacterial Ellagic acid, B-sitosterol SB Microdilution  Showed activities against Ms with MIC value of (91)

and stigmasterol

Friedelin, sitostenone and
triacontanol

500.0 pg/mL

Showed activities against Ms with MIC value of
250.0 pg/mL
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1,2,4-tri-O-galloyl-8,9-
dideoxynonose
1,4,7-tri-Ogalloyl hept-6-

Showed activities against Candida albicans (Cl)
with inhibition zone of 12.5 mm

Showed activities against Cl with inhibition zone

deoxyheptose e of 12.5 mm
3,3',4',5- tetrahydroxy-7- Fand$B  Agar diffusion Showed activities against C/ with inhibition zone (98)
methoxyflavone of 12.8 mm
Vg Showed activities against C/ with inhibition zone
3,3',4',5,7-pentahydroxyflavone of 11.8 mm
Showed activities against Candida glabrata (Cg)
3-0-methylellagic acid and Cryptococcus neoformans (Cn) with ICso
SB Microdilution values of 2.7 ug/mL and 18.0 pg/mL, respectively (87)
PN L Showed activities against Cg with ICs value of
rl?a%f(’) ’4rac:1|02 [g)aellllzylicaati d 0.6 pg/mL, Candida krusei (Ck) (4.3 ug/mL),
Py Yy g Cl(15.0 ug/mL) and Cn (4.7 ug/mL)
: . Showed activities against C/ with inhibition zone
23-galloyl arjungenin of 5.5 mm
; 2h8-g—B—D-ég:)l’ucol[layr?nlosyl—ffaﬁ- FandSB  Agardiffusion ¢\ g activities against Cl with inhibition zone (8)
rihydroxy- _—Zgg_o%{é) ean-12-dien of 14.0 mm
Showed activities against Cl and Cg with MIC
Apigenin Roots (R) values of 500.0 yg/mL and 125.0 ug/mL against  (92)
Candida parapsilosis (Cp)
Microdilution  Showed activities against Alternaria spp. with
: : MIC value of 100.0 pg/mL, Aspergillus niger (An)
Arjungenin SB (100.0 pg/mL) and Fusarium solani (Fs) (85)
(200.0 pg/mL)
: . oo Showed activities against C/ with inhibition zone
Arjunglucoside-| FandSB  Agar diffusion of 15.0 mm (98)
S Showed activities against Cn with ICso values of
Arjunic acid SB 14.5 ug/mL (87)
Antifungal Showed activities against An with MIC value of
Betulinic acid SB 50.0 pg/mL, Fs (100.0 ug/mL) and Rhizopus (85)
stolonifer (Rt) (100.0 pg/mL)
R Showed activities against Candida tropicalis (Ct)
Corilagin R with MIC value of 500.0 ug/mL (92)
- a Showed activities against Cg with 1Cso value of
Diellagic lactone SB Microdilution 0.32 ug/mL, Ck (1.7 pg/mL), Cl (19.4 ug/mL) and
Cn (7.6 pg/mL) (87)
: : Showed activities against Cg with 1Cso value of
Diellagic lactone SB 0.32 pg/mL
P . Showed activities against Cp and Cg with MIC
Ellagic acid, friedelin and luteolin R values of 500.0 pig/mL )
Quercetin R Showed activities against Cl and Cg with MIC
values of 250.0 pg/mL
Rhamnetin-3-0-(2,3,6-trigalloyl)-B Showed activities agfainst Cl with inhibition zone
-D-glucopyranoside S of 11.5 mm
F B A ffi
Sericoside and'S gar diffusion Showed activities against C/ with inhibition zone (%8)
of 13.0 mm
Showed activities against An with MIC value of
[-sitosterol 100.0 ug/ml(_, Fs (100./0 u%/mL) and Rt
. . 200.0 pug/mL
SB Microdilution Showed activities against An with MIC value of (85)
Stigmasterol 100.0 ug/mL, Fusarium oxysporum (200.0 ug/mL)
and Fs (200.0 pg/mL)
Showed activities against Cp and Cg with MIC
Sitosterol R Microdilution values of 125.0 pg/mL and 250.0 pg/mL, (92)
respectively
. . — Showed activities against Cg with MIC values of
Stigmasterol R Microdilution 500.0 pg/mL (92)
. . e Showed activities against C/ with inhibition zone
Termiglaucescin FandSB  Agar diffusion of 16.0 mm (98)
Showed activities against chloroquine sensitive
4-0-(3",4"-di-O-galloyl-a-L- (D6) and chloroquine resistant (W2) strains of
rhamnopyranosyl)ellagic acid Plasmodium falciparum (Pf) with ICs value of
) ) Parasitic lactate 4.7 ug/mL (87)
Antiplasmodial SB dehydrogenase showed activities against Pf D6 and W2 with 1Cso
(PLDH) assay  values of 2.76 ug/mL and 4.5 ug/mL, respectively
23-galloylarjunolic acid A . .
Showed activities against Pf W2 with ICs value of (86)
2.76 pg/mL
In vivo studies
Abdominal . - A . .
e Lectins exhibited activities, reducing abdominal
Antinociceptive Lectins Lez;\ézzgnd ho)cl\é)rll;:?;r;gs:anﬁ in pain and prolonging latency time in the hotplate  (100)
assay
rates

Abbreviations: An = Aspergillus niger; Cl = Candida albicans; Cg = Candida glabrata; Ck = Candida krusei; Cn = Candida neoformans; Cp =
Candida parapsilosis; Ct = Candida tropicalis; Ec = Escherichia coli; F = flowers; Fc = Flavobacterium columnare; Fs = Fusarium solani; 1Cs, = half
maximal inhibitory concentration; MIC = minimum inhibitory concentration; Pa = Pseudomonas aeruginosa; Pf= Plasmodium falciparum; R =
roots; Rs = Ralstonia solanacearum; Rt = Rhizopus stolonifer; Sa = Staphylococcus aureus; SB = stem bark; Si = Streptomyces ipomoeae
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Table 6. Summary of pharmacological activities of extracts from different parts of Terminalia brownii

Activity tested Extract Plant part Model Effect Reference
In vitro studies

Showed activities against Pseudomonas aeruginosa (Pa) with
inhibition zone of 12.0 mm, Staphylococcus aureus (Sa) (14.0
mm), Klebsiella pneumoniae (Kp) (6.0 mm), Bacillus anthracis (Ba)
(13.0 mm) and Bacillus cereus (Bc) (6.5 mm)

Showed activities against Pa with inhibition zone of 4.5 mm, Sa

Aqueous (Aq)

Dichloromethane

(DCM) (7.0 mm), Proteus mirabilis (Pm) (12.5 mm), Escherichia coli (Ec)
(5.0 mm), Kp (1.0 mm) and Ba (7.5 mm)
DC: methanol  Roots (R) Showed activities against Sa with inhibition zone of 11.5 mm, Pm
(MeOH) (13.0 mm) and Bc (5.5 mm)
Showed activities against Sa with inhibition zone of 12.7 mm, Pa
MeOH (9.0 mm), Pm (13.5 mm), Ec (5.0 mm), Ba (12.0 mm) and Bc
(4.5 mm)
Showed activities against Pa with inhibition zone of 4.5 mm, Sa
Petml?gg; ether (3.0 mm), Kp (2.3 mm), Ba (5.5 mm), Ec (2.5 mm) and Pm
(11.7 mm)
A Disc diffusion ~ Showed activities against Pa with inhibition zone of 8.7 mm, (58)
q Sa (11.3 mm), Kp (9.3 mm), Ba (13.0 mm) and Bc (7.3 mm)
DCM Showed activities against Pa with inhibition zone of 5.0 mm,
Stem bark Pm (3.0 mm) and Ba (4.3 mm)
DCM: MeOH (SB) Showed activities against Sa with inhibition zone of 7.3 mm,
: Pm (7.3 mm), Ec (6.0 mm) and Ba (4.7 mm)
MeOH Showed activities against Sa with inhibition zone of 10.3 mm,
Kp (7.3 mm), Ba (13.3 mm) and Bc (7.3 mm)
A Showed activities against Pa with inhibition zone of 9.3 mm,
q Sa (12.0 mm), Kp (6.7 mm), Ba (11.7 mm) and Bc (7.0 mm)
DCM Showed activities against Pa with inhibition zone of 4.3 mm,
Stem wood Salmonella typhi (St) (3.7 mm), Ec (7.3 mm) and Ba (3.3 mm)
DCM: MeOH (sw) Showed activities against Sa with inhibition zone of 12.0 mm,
) Bc (8.0 mm), Ec (8.3 mm) and Ba (14.7 mm)
MeOH Showed activities against Sa with inhibition zone of 13.3 mm,
Ba (15.5 mm) and Bc (11.5 mm)
A Bark (B) Showed activities against Ec with inhibition zone of 11.7 mm,
q P Bs (12.8 mm) and Sa (17.0 mm)
Agar diffusion . : R (101)
Aq Leaves (L) Showed activities against Ec with inhibition zone of 10.3 mm,
Bs (9.0 mm) and Sa (18.0 mm)
Showed activities against Ralstonia solanacearum (Rs) and
Ethyl acetate (EA) Streptomyces ipomoeae (Si) with inhibition zone of 15.0 mm to
18.6 mm, respectively
Antibacterial Hexane (HEX) SB Disc diffusion Showed activities against Rs and Sj with inhibition zone of (85)
12.4 mm to 13.2 mm, respectively
MeOH Showed activities against Rs and Si with inhibition zone of
9.1 mm to 9.8 mm, respectively
Showed activities against Cutibacterium acne (Ca) with minimum
Ethanol (EtOH) Microdiluti inhibition concentration (MIC) value of 2.0 mg/mL 102)
MeOH icrodifution Showed activities against Ca with MIC value of 0.5 mg/mL (
EtOH and MeOH Wood (W) Showed activities against Ca with MIC value of 4.0 mg/mL
EtOH L Disc-diffusion Showed activities against Salmonella spp. (Sl) with MIC value of (103)

4.0 mg/mL
Showed activities against Flavobacterium columnare (Fc) with
MIC value of 100.0 pg/mL
Showed activities against Edwardsiella ictaluri (Ei) with MIC

Chloroform (TCM)

Microplate S .
MeOH: water (H50) SB bioassay (100.0 pg/mL) and half maximal inhibitory concentration (ICso) (93)
value (90.0 yg/mL) and MIC value of 10.0 yg/mL and ICso of 38.0
against Fc
HEX : MeOH : H,0 Showed activities against Ei with MIC value of 100.0 pg/mL
EtOH Showed activities against Porphyromonas gingivalis (Pg) with MIC
B value of 0.5 mg/mL
MeOH Showed activities against Pg with MIC value of 1.0 mg/mL (104)
EtOH W Showed activities against Pg with MIC value of 2.0 mg/mL
MeOH Showed activities against Pg with MIC value of 0.5 mg/mL
Showed activities with MIC values of 78.12 ug/mL against Sa and
Aq 39.06 pug/mL against Pa, Micrococcus luteus (ML) and
. o Staphylococcus epidermidis (Se)
Acetone (ACE) R Microdilution Showed activities against Sa, Se and ML with MIC value of
39.06 pg/mL and 312.5 pg/mL against Pa
EA Showed activities with MIC values of 39.06 pg/mL against Sa and (89)
ML, 78.126 pg/mL against Se and 156.25 ug/mL against Pa
EtOH SB Showed activities with MIC values of 156.25 pg/mL and 312.5 pg/
mL against ML and Sa, respectively
EA sw Showed activities with MIC values of 156.25 ug/mL and 312.5 pg/
mL against ML and Pa, respectively
e Showed activities against Ec, Pa and Sa with inhibition zone of
EtOH R Agar diffusion 15.0 mm, 20.0 mm and 25.0 mm, respectively (105)
DCM: MeOH  Flowers (F) Microdilution Showed activities with MIC values of 1.25 mg/mL to 9.25 mg/mL (98)

and 1.11 mg/mL to 7.5 mg/mL against Ec and Pa, respectively
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Showed activities against Mycobacterium smegmatis (Ms) with

ACE L MIC value of 2500.0 pg/mL
Antimycob EA R Showed activities against Ms with MIC value of 2500.0 ug/mL (91)
acterial ACE Showed activities against Ms with MIC value of 2500.0 pg/mL
ACE L Showed activities against Ms with MIC value of 2500.0 ug/mL (107)
Showed activities against Candida albicans (Cl) and Cryptococcus
Aq neoformans (Cn) with inhibition zone of 6.0 mm and 8.5 mm,
respectively
DCM Showed activities against Cl with inhibition zone of 2.0 mm
. R Showed activities against C/ and Cn with inhibition zone of
DCM: MeOH 12.0 mm and 5.5 mm, respectively
MeOH Showed activities against C/ and Cn with inhibition zone of
8.0 mm and 7.0 mm, respectively
PE Showed activities against C/ with inhibition zone of 2.5 mm
A Showed activities against C/ and Cn with inhibition zone of
q 10.7 mm and 11.7 mm, respectively (58)
. Showed activities against C/ and Cn with inhibition zone of
DCM: MeOH SB 5.3 mm and 4.7 mm, respectively
MeOH Showed activities against Cl and Cn with inhibition zone of
S 10.0 mm and 6.5 mm, respectively
A Discdiffusion  ghowed activities against Cl and Cn neoformans with inhibition
q zone of 12.3 mm and 9.7 mm, respectively
DCM Showed activities against Cl with inhibition zone of 3.0 mm
DCM: MeOH S Showed activities against C/ and Cn with inhibition zone of
: 13.3 mm and 8.3 mm, respectively
MeOH Showed activities against Cl and Cn with inhibition zone of
14.3 mm and 10.3 mm, respectively
Showed activities against Alternaria spp. (Al) with inhibition zone
EA of 13.1 mm, Aspergillus niger (An) (15.5 mm), Fusarium
oxysporum (Fo) (5.7 mm), Fusarium solani (Fs) (10.8 mm) and
Rhizopus stolonifer (Rt) (5.9 mm)
SB (85)
HEX Showed activities against Al. with inhibition zone of 9.0 mm,
An (10.1 mm), Fo (5.0 mm), Fs (6.2 mm) and Rs (5.0 mm)
MeOH Showed activities against Al with inhibition zone of 5.0 mm,
An (6.5 mm), Fs (6.2 mm) and Rs (5.0 mm)
Antifungal EtOH R Showed activities against Cl with inhibition zone of 15.0 mm (105)
SB and Showed activities against An and Aspergillus flavus (Af) with
Aq W Agar diffusi inhibition zone of 14.0 mm and 20.0 mm against Gibberella (88)
gardiftusion moniliformis (Gm) and Nattrassia mangiferae (Nm)
EA SBand Showed activities against An and Af with MIC value of 500.0 pg/ (90)
W mL and 250.0 pg/mL against Nm and Fusarium verticillioides (Fv)
EA Showed activities against Candida parapsilosis (Cp) and Cl with
MIC values of 312.0 ug/mL and 625.0 pug/mL, respectively
Showed activities against Cp, Cl and Candida glabrata (Cg) with
ACE MIC value of 312.0 pg/mL and 625.0 yg/mL against Candida
L tropicalis (Ct)
A Showed activities against Cp, Cl and Cg with MIC value of
q 625.0 pg/mL
MeOH Showed activities against Cp and Cg with MIC value of
625.0 pg/mL
MeOH SB Showed activities against Cg with MIC value of 312.0 ug/mL
EA Sw Microdilution Showed activities against Cg with MIC values of 625.0 ug/mL (92)
A sw Showed activities against Cp and Cg with MIC value of
q 625.0 pg/mL
EA R Showed activities against Cl and Cg with MIC value of
625.0 pg/mL
A R Showed activities against Cl and Cg with MIC value of
q 625.0 pg/mL
MeOH R Showed activities against Cg with MIC value of 312.0 ug/mL
EA RB Showed activities against Cg with MIC value of 625.0 pg/mL
A sw Showed activities against Cp and Cg with MIC value of
q 625.0 pg/mL
. Two-fold serial . . .
Antimycop - Showed activities against Mycoplasma mycoides subsp.
lasmal ACE L microplate mycoides (Mm) with MIC value of 420.0 pg/mL (108)

dilution
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- . Butanol . Showed activities with ICso value of 84.7 ug/mL
Antidiabetic TCM SB a-amylase inhibition assay Showed activities with ICso value of 63.4 ug/mL (109)
EtOH B Showed activities with ICs value of 5.89 pg/mL
MeOH Showed activities with ICso value of 3.85 ug/mL (102)
EtOH W Showed activities with ICso value of 5.19 ug/mL
MeOH Showed activities with ICso value of 4.97 ug/mL
EtOH R Extract demonstrated moderate antioxidant activities (105)
1,1-diphenyl-2- Extract demonstrated activities with ICso value of
ACE picrylydrazy| (DPPH free X 8pgml
MeOH radical scavenging assay Extract demonstrated activities with 1Cso value of
72.3 pg/mL
_ Extract demonstrated activities with 1Cso value of
Antioxidant EA 71.2 ug/mL
A Extract demonstrated activities with 1Cso value of
q 8 93.2 ug/mL (113
ACE Extract demonstrated activities with 1Cso value of
44.8 pg/mL
MeOH 2'-azinobis (3- Extract demonstrated activities with 1Cso value of
ethylbenzothiazoline-6- 34.3 ug/mL
EA sulfonic acid) diammonium Extract demonstrated activities with ICso value of
salt (ABTS) 57.8 ug/mL
A Extract demonstrated activities with 1Cso value of
q 40.6 pg/mL
Showed activities against chloroquine sensitive (D6) and
A chloroquine resistant (W2) strains of Plasmodium (86)
q falciparum (Pf) with ICso value of 27.4 pg/mL and
47.1 pg/mL, respectively
Demonstrated activities against chloroquine sensitive
Aq (Pf3D7) and multidrug resistant (Pf Dd2) strains exhibiting
SB ICso values of 1.1 pg/mL
Parasitic lactate Demonstrated activities against Pf3D7 and Pf Dd2
EtOH dehydrogenase (pLDH) exhibiting ICso values of 1.0 ug/mL and 2.2 pug/mL, (95)
assay respectively
Demonstrated activities against Pf3D7 and Pf Dd2
Antiplasmodial EA exhibiting ICso values of 10.6 pg/mL and 6.3 ug/mL,
respectively
DCM Demonstrated activities against Pf exhibiting ICso value of
13.7 pg/mL (74)
EA Demonstrated activities against Pf exhibiting ICso value of
7.5 pg/mL
A L Demonstrated activities against D6 and W2 of Pf with ICso
q values ranging from 3.3 ug/mL to 5.9 pg/mL
DCM [G*-H] hypoxanthine Demonstrated activities against D6 and W2 of Pf with ICso (114)
incorporation assay values ranging from 4.3 ug/mL to 7.1 pg/mL
MeOH Demonstrated activities against D6 and W2 of Pf with ICso
values ranging from 41.2 ug/mL to 47.3 ug/mL
PE sw Showed activities with median lethal concentration (LCso)
value of 13.0 pg/mL
DCM SB Showed activities with LCso value of 36.1 pg/mL
DCM SwW Showed activities with LCs value of 13.5 pg/mL
DCM: MeOH SB Brine shrimp lethality assay Showed activities with LCso value of 70.3 pg/mL (58)
DCM: MeOH SW Showed activities with LCso value of 2.6 yg/mL
MeOH SB Showed activities with LCs value of 88.1 pg/mL
MeOH SwW Showed activities with LCs value of 14.9 ug/mL
Aq SB Showed activities with LCso value of 68.6 pg/mL
3-(4,5-dimethylthiazole-2-
Cytotoxicity ACE yl)-2,5-diphynyltetra-  Showed activities against the African green monkey kidney (108)
zolium bromide (MTT) (Vero) cell line exhibiting LCso value of 23.8 pg/mL
assay
Demonstrated activities by exhibiting median cytotoxic
MeOH MTT concentration (CTCs) value of 0.4 mg/mL against HepG2 (112)
human hepatoma cancer cells
L Demonstrated activities against the human diploid
EtOH MTT embryonic lung cell line (MRC-5) by exhibiting ICso value of ~ (74)
83.1ug/mL
Showed activities against human breast cancer cells (MCF-
Aq SRB protein stain assay 7), human colon cancer cells (HCT 116) and human liver
cancer cells (HEPG-2) (96)
EA, HEXand TCM SRB Showed activities against MCF-7, HCT 116 and HEPG-2
In vivo studies
Normoglycemic,
- . streptozotocin-induced  Showed significant body glucose level reduction in all the
Antidiabetic Aqand EA SB diabetic and oral glucose three animal models (109)
challenged mice model
- - Extract inhibited and reduced wet and total defecation and
Antidiarrheal EA, Ag, HEX and L Castor oil-induced diarrhea also reduced the castor oil-induced intestinal motility, (110)

MeOH

model in rats weight and volume of intestinal contents
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Carrageenan-induced

Anti-inflammatory MeOH edema in rats
B Rat paw edema, writhing
Antinociceptive MeOH and formalin-induced pain
tests
Endogenous antioxidant
Antioxidant MeOH L enzyme levels in excised

livers of rats

Ag and MeOH B

Aq

Antiplasmodial 4-day suppressive test

DCM L

MeOH

. . Steam-distilled turpentine-
Anti-pyretic MeOH B induced pyrexia in rats
Carbon tetrachloride-

Hepatoprotective MeOH L induced hepatotoxicity

assay

Extract reduced the carrageenan-induced paw edema by

between 1.6 % to 20.4 % (111)
Extract demonstrated activities by reducing the formalin-
induced pain in both early and late phases by reducing the  (116)
paw licking time
Extract demonstrated antioxidant activities (112)
Extract demonstrated inhibition of parasitemia in a dose- (115)
dependent manner
Demonstrated activities exhibiting parasitemia suppression
of 9.5%
Demonstrated activities exhibiting parasitemia suppression 114
0f9.9% (114)
Demonstrated activities exhibiting parasitemia suppression
of 11.1 %
Extracts demonstrated activities by reducing the rectal (117)
temperatures after extract administration
Extract demonstrated hepatoprotective activities (112)

Abbreviations: Al = Alternaria spp.; ACE = acetone; Af = Aspergillus flavus; An = Aspergillus niger; Aq = aqueous; As =Aspergillus spp.; B = bark; Ba =
Bacillus anthracis; Bc = Bacillus cereus; Bs = Bacillus subtilis; Ca = Cutibacterium acnes; Cl = Candida albicans; Cg = Candida glabrata; Cn = Candida
neoformans; Cp = Candida parapsilosis; Ct = Candida tropicalis; DCM = dichloromethane; EA = ethyl acetate; £i = Edwardsiella ictaluri; Ec = Escherichia
coli; EtOH = ethanol; F = flowers; Fc = Flavobacterium columnare; Fo = Fusarium oxysporum; Fs = Fusarium solani; Fv = Fusarium verticillioides; Gm =
Gibberella moniliformis; H;0 = water; HEX = hexane; Kp = Klebsiella pneumoniae; L = leaves; MeOH = methanol; MIC = minimum inhibitory concentration;
ML = Micrococcus luteus; Mm = Mycoplasma mycoides subsp. mycoides; Ms = Mycobacterium smegmatis; Nm = Nattrassia mangiferae; Pa = Pseudomonas
aeruginosa; PE = petroleum ether; Pf= Plasmodium falciparum; Pg = Porphyromonas gingivalis; Pm = Proteus mirabilis; R = roots; Rs = Ralstonia
solanacearum; Rt = Rhizopus stolonifer; Sa = Staphylococcus aureus; SB = stem bark; Se = Staphylococcus epidermidis; Si = Streptomyces jpomoeae; Sl =
Salmonella spp.; St = Salmonella typhi; SW = stem wood; TCM = chloroform; W = wood

antimycobacterial (91, 107), antifungal (58, 85, 88, 90, 92, 105),
antimycoplasmal (108), antidiabetic (109, 110), anti-inflammatory
(111), antioxidant (102, 105, 112, 113), antiplasmodial (74, 87, 95, 114,
115), antinociceptive (116), anti-pyretic (117), hepatoprotective (112)
and cytotoxicity (58, 74,96, 108, 112) activities (Table 6).

Antibacterial activities

The antibacterial activities of the aqueous, petroleum ether,
methanol, dichloromethane:methanol (1:1) extracts of T. brownii
wood, stem bark and roots against Pseudomonas aeruginosa,
Staphylococcus aureus, Klebsiella pneumoniae, Bacillus anthracis,
Escherichia coli, Proteus mirabilis, Salmonella typhi and Bacillus
cereus using the disc diffusion assay with gentamicin as a positive
control (58). The extracts demonstrated activities against the tested
pathogens exhibiting inhibition zone ranging from 3.0 mm to 13.3
mm (58). The antibacterial activities of aqueous extracts of T. brownii
bark and leaves against Escherichia coli, Staphylococcus aureus and
Bacillus subtilis using the agar diffusion method with tetracycline,
streptomycin, sulphamethoxazole, cotrimoxazole and gentamicin
as positive controls. The extracts demonstrated activities against the
tested pathogens exhibiting inhibition zone ranging from 9.0 mm to
18.0 mm (101). The antibacterial activities of ethyl acetate, methanol
and n-hexane extract of T. brownii stem bark against Ralstonia
solanacearum and Streptomyces ipomoeae using the disc diffusion
assay with streptocycline as a positive control. The extracts
demonstrated activities against the tested pathogens exhibiting
inhibition zone ranging from 9.1 mm to 186 mm (85). The
antibacterial activites of the phytochemical compounds
[B-sitosterol, betulinic acid and arjungenin isolated from the stem
bark of T. brownii against Ralstonia solanacearum and Streptomyces
ipomoeae using the microdilution assay with streptocycline as a
positive control. The phytochemical compounds demonstrated
activities against the tested pathogens exhibiting minimum
inhibition concentration (MIC) values ranging from 50.0 ug/mL to
200.0 pg/mL (85). The antibacterial activities of the phytochemical

compounds 4-0-(3"4"-di-O-galloyl-o-L-rhamnopyranosyl) ellagic
acid and diellagic lactone isolated from the stem bark of T. brownii
against Pseudomonas aeruginosa using the microdilution method
with ciprofloxacin as a positive control. The phytochemical
compounds demonstrated activities against the tested pathogen
with half maximal inhibitory concentration (ICs) values ranging from
84 pg/mL to 8.8 pg/mL (87). The antibacterial activities of 50 %
ethanol and methanol extracts of T. brownii bark and wood against
Cutibacterium acnes using the microdilution method with
tetracycline hydrochloride as a positive control. The extracts
demonstrated activities against the tested pathogen exhibiting MIC
values ranging from 0.5 mg/mL to 4.0 mg/mL (102). The antibacterial
activities of ethanol extracts of T. brownii leaves against Salmonella
spp. using the disc-diffusion assay with ceftriaxone as a positive
control. The extract demonstrated activities exhibiting MIC value of
4.0 mg/mL (103). The antibacterial activities of the crude, chloroform,
methanol : water (70:30) and hexane: methanol: water extracts of
T. brownii stem bark and the phyotochemical compounds ellagic
acid and 4-0-(3"4"-di-O-galloyl-a-L-rhamnopyranosyl) ellagic acid
isolated from the species against Edwardsiella ictaluri and
Flavobacterium columnare using the microplate bioassay with
florfenicol and oxytetracycline as positive controls (93). The extracts
and the phytochemical compounds demonstrated activities against
the pathogens and exhibited MIC and ICs values ranging from
6.0 ug/mL to 100.0 pg/mL (93). The antibacterial activities of 50 %
ethanolic and methanolic and extracts of T. brownii bark and wood
against Porphyromonas gingivalis using the microdilution assay
method with chlorohexidine as a positive control (104). The extracts
demonstrated activities against the tested pathogen exhibiting MIC
values ranging from 0.5 mg/mL to 2.0 mg/mL (104). The antibacterial
activities of water, methanol, ethyl acetate and chloroform extracts
of T. brownii stem bark, roots and stem wood against Pseudomonas
aeruginosa, Staphylococcus aureus, Staphylococcus epidermidis and
Micrococcus luteus using the microdilution assay with ampicillin,
gentamycin, penicillin and tetracycline as positive controls. The
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extracts demonstrated activities against the tested pathogens
exhibiting MIC values ranging from 39.06 pg/mL to 312.5 pg/mL (89).
The antibacterial activities of ethanol extract of T. brownii roots
against Pseudomonas aeruginosa, Staphylococcus aureus and
Escherichia coli using the agar diffusion bioassay with ampicillin and
gentamycin as positive controls. The extract demonstrated activities
against the tested pathogens exhibiting inhibition zone ranging from
150 mm to 250 mm (105). The antibacterial activities of
dichloromethane:methanol (1:1) extract of T. brownii flowers against
Escherichia coli and Pseudomonas aeruginosa using the
microdilution method with amoxicillin as a positive control. The
extract demonstrated activities against the tested pathogens
exhibiting MIC values ranging from 1.1 mg/mL to 9.3 mg/mL (106).
The antibacterial activities of the phytochemical compounds
termiglaucescin, arjunglucoside-l, sericoside, 23-galloyl arjungenin,
28-0-B-D-glucopyranosyl-2,3,6-trihydroxy-23-galloylolean-12-dien-
28-oate, 1,4,7-tri-O-galloyl hept-6-deoxyheptose, 1,2,4-tri-O-galloyl-
8,9-dideoxynonose, rhamnetin-3-0-(2,3,6-trigalloyl)-3-D-
glucopyranoside,  3,3'4',5-tetrahydroxy-7-methoxyflavone  and
3,3'4',5,7-pentahydroxyflavone isolated from the flowers and stem
bark of T. brownii against Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa using agar diffusion method with
amoxillin as a positive control (98). The phytochemical compounds
demonstrated activities against the tested pathogens exhibiting
inhibition zone ranging from 8.5 mmto 16.5 mm (98).

Antimycobacterial activities

The antimycobacterial activities of acetone extracts of T. brownii
leaves against Mycobacterium smegmatis using the microdilution
assay. The extract demonstrated activities exhibiting MIC value of
2500.0 pg/mL (107). The antimycobacterial activities of water,
methanol, ethyl acetate, acetone, dichloromethane, hexane and
chloroform extracts of T. brownii leaves, stem bark, roots, stem wood
and fruits and phytochemical compounds ellagic acid, corilagin,
friedelin, triacontanol, sitostenone, stigmasterol and {-sitosterol
isolated from the species against Mycobacterium smegmatis using
the microdilution assay with rifampicin as a positive control. The
extracts and phytochemical compounds demonstrated activities
against the tested pathogen exhibiting MIC values ranging from
250.0 pg/mL 0 2500.0 ug/mL (91).

Antifungal activities

The antifungal activities of the aqueous, petroleum ether, methanol,
dichloromethane:methanol (1:1) extracts of T. brownii wood, stem
bark and roots against Candida albicans and Cryptococcus
neoformans using the disc diffusion assay with clotrimazole as a
positive control. The extracts demonstrated activities against the
tested pathogens exhibiting inhibition zone ranging from 3.0 mm to
11.7 mm (58). The antifungal activities of ethyl acetate, methanol
and n-hexane extract of T. brownii stem bark against Alternaria spp.,
Aspergillus niger, Fusarium oxysporum, Fusarium solani and Rhizopus
stolonifer using the disc diffusion assay with blitox as a positive
control. The extracts demonstrated activities against the tested
pathogens exhibiting inhibition zone ranging from 50 mm to
155 mm (85). The antifungal activities of the phytochemical
compounds [3-sitosterol, stigmasterol, betulinic acid and arjungenin
isolated from the stem bark of T. brownii against Alternaria spp.,
Aspergillus niger, Fusarium oxysporum, Fusarium solani and Rhizopus
stolonifer using the microdilution assay with blitox as a positive
control. The extracts demonstrated activities against the tested
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pathogens exhibiting MIC values ranging from 50.0 pg/mL to
200.0 pg/mL (85). The antifungal activities of the phytochemical
compound diellagic lactone isolated from the stem bark of T. brownii
against Candida glabrata using microdilution assay. The
phytochemical compound demonstrated activities exhibiting 1Cso
value of 03 pg/mL (86). The antifungal activities of the
phytochemical compounds arjunic acid, 3-O-methylellagic acid,
4-0-(3",4"-di-O-galloyl-o-L-rhamnopyranosyl)  ellagic acid and
diellagic lactone isolated from the stem bark of T. brownii against
Candida krusei, Candida albicans, Cryptococcus neoformans and
Candida glabrata  using the microdilution method with
amphotericin B as a positive control. The phytochemical
compounds demonstrated activities against the tested pathogens
with ICs values ranging from 0.6 pg/mL to 18.0 ug/mL (87). The
antifungal activities of aqueous extracts of T. brownii stem bark and
wood against Aspergillus niger, Aspergillus flavus, Gibberella
moniliformis and Nattrassia mangiferae using the agar diffusion
bioassay. The extracts demonstrated activities against the pathogen
exhibiting inhibition zones ranging from 14.0 mm to 20.0 mm (88).
The antifungal activities of ethyl acetate, hexane, choloroform and
aqueous extracts of T. brownii stem bark and wood against
Aspergillus niger, Aspergillus flavus, Nattrassia mangiferae and
Fusarium verticillioides using the microdilution method with
amphotericin B as a positive control. The extract demonstrated
activities against the tested pathogens exhibiting MIC values ranging
from 250.0 pg/mL to 500.0 pg/mL (90). The antifungal activities of
ethanol extract of T. brownii roots against Candida albicans using the
agar diffusion bioassay. The extract demonstrated activities against
the tested pathogen exhibiting inhibition zone of 15.0 mm (105). The
antifungal activities of aqueous, methanol, ethyl acetate, acetone,
dichloromethane and hexane extracts of T. brownii leaves, roots,
stems, root bark, root wood, stem bark and stem wood and the
phytochemical compounds apigenin, corilagin, ellagic acid, friedelin,
luteolin, quercetin, sitosterol and stigmasterol isolated from the
species against Candida albicans, Candida glabrata, Candida
tropicalis and Candida parapsilosis using the microdilution
method with amphotericin B as a positive control. The extracts
demonstrated activities against the tested pathogens exhibiting
MIC values ranging 125.0 pg/mL to 625.0 pg/mL (92). The

antifungal activities of the phytochemical compounds
termiglaucescin,  arjunglucoside-l,  sericoside,  23-galloyl
arjungenin, 28-0-B-D-glucopyranosyl-2,3,6-trihydroxy-23-

galloylolean-12-dien-28-oate, 1,4,7-tri-O-galloyl hept-6-
deoxyheptose, 1,2,4-tri-O-galloyl-8,9-dideoxynonose, rhamnetin-
3-0-(2,3,6-trigalloyl)-B-D-glucopyranoside, 3,3',4',5-tetrahydroxy-
7-methoxyflavone and 3,3',4',5,7-pentahydroxyflavone isolated
from the flowers and stem bark of T. brownii against Candida
albicans using agar diffusion method with fluconazole as a
positive control. The phytochemical compounds demonstrated
activities against the tested pathogen exhibiting inhibition zone
ranging from 5.5 mm to 16.5 mm (98).

Antidiarrheal activities

The in vivo antidiarrheal activities of the aqueous, 80 %
hydromethanolic, n-hexane and ethyl acetate extracts of T. brownii
leaves using the castor oil-induced diarrhea model in Swiss Albino
mice. The extracts inhibited and reduced wet and total defecation
and the extracts also reduced the castor oil-induced intestinal
motility, weight and volume of intestinal contents (110).
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Antimycoplasmal activities

The antimycoplasmal activities of acetone extracts of T. brownii
leaves against Mycoplasma mycoides subsp. mycoides (T1/44 strains)
using the two-fold serial microplate dilution. The extract
demonstrated activities against the pathogen exhibiting MIC value of
420.0 ug/mL (108).

Antidiabetic activities

The invivo antidiabetic activities of aqueous and ethyl acetate extracts
of T. brownii stem bark in normoglycemic, streptozotocin-induced
diabetic and oral glucose challenged mice. The extracts tested at dose
levels of 250.0 mg/kg body weight, 500.0 mg/kg body weight and 750.0
mg/kg mg/kg body weight showed significant body glucose level
reduction in all the three animal models (89). The antidiabetic activities
of butanol and chloroform stem bark extracts of T. brownii invitro o-
amylase inhibition assay using the chromogenic 3,5-dinitrosalicylic
acid method with acarbose as a positive control. The chloroform and
butanol extracts demonstrated activities exhibiting ICs, value of
634 pg/mL and 84.7 ug/mlL, respectively and these values were lower
than ICsvalue of 12.5 ug/mL exhibited by the positive control (109).

Anti-inflammatory activities

The in vivo anti-inflammatory activities of methanol extract of
T. brownii bark on carrageenan-induced edema in Wistar albino rats
with diclofenac as a positive control. The extract reduced the
carrageenan-induced paw edema by between 1.6 %t0 20.4 % which
was comparable to 11.1 % to 25.3 % demonstrated by the positive
control (111).

Antioxidant activities

The antioxidant activities of 50 % ethanol and methanol extracts of
T. brownii bark and wood using the 1,1-diphenyl-2-picrylhydrazyl
(DPPH) free radical scavenging assay with (+)-catechin as a positive
control. The extracts demonstrated activities exhibiting ICs values
ranging from 3.9 pg/mL to 5.9 ug/mL (102). The invivo antioxidant
activities of 80 % methanol extract of T. brownii leaves by assessing
the endogenous antioxidant enzyme levels in excised livers of female
Wistar rats. The extract demonstrated antioxidant activities (112).
The antioxidant activities of ethanol extract of T. brownii roots using
the DPPH free radical scavenging assay with propyl gallate as a
positive control. The extract demonstrated moderate antioxidant
activities (105). The antioxidant activities of acetone, ethyl acetate,
methanol and water extracts of T. brownii bark using the DPPH and
2'-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt (ABTS) assays. The extracts demonstrated activities against both
ABTS and DPPH exhibiting ICs values ranging from 34.3 ug/mL to
93.2 pg/mL (113).

Antiplasmodial activities

The antiplasmodial activities of the phytochemical compound
23-galloylarjunolic acid isolated from the stem bark of T. brownii
against Plasmodium falciparumW?2 strain using the pLDH assay with
artemisinin and chloroquine as positive controls. The phytochemical
compound demonstrated activities exhibiting ICs, value of 2.8 pg/mL
(86). The antiplasmodial activities of the aqueous extract and the
phytochemical compounds 23-galloylarjunic acid and 4-0-(3",4"-di-O-
galloyl-a-L-rhamnopyranosyl) ellagic acid isolated from the stem bark
of T. brownii against chloroquine sensitive (D6) and chloroquine
resistant (W2) strains of Plasmodium falciparum using the pLDH assay
with artemisinin and chloroquine as positive controls. The extract and
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phytochemical compounds demonstrated activities exhibiting ICso
values ranging from 2.8 pg/mL to 47.1 pg/mL (87). The in vivo
antiplasmodial activities of aqueous and 80 % methanol extracts of
T. brownii bark in Plasmodium berghei infected mice using a 4-day
suppressive test. The extracts demonstrated a significant inhibition of
parasitemia in a dose-dependent manner (115). The in vitro
antiplasmodial activities of aqueous, dichloromethane and methanol
extracts of T. brownii leaves against chloroquine sensitive (D6) and
chloroquine resistance (W2) strains of Plasmodium falciparum using
the [G*-H] hypoxanthine incorporation assay with chloroquine as a
positive control. The extracts demonstrated activities against the
strains with 1Cs values ranging from 3.3 pg/mL to 47.3 pg/mL (114).
The invivo antiplasmodial activities of aqueous, dichloromethane and
methanol extracts of T. brownii leaves by using the 4-day suppression
test against Plasmodium berghei in male Swiss albino mice. The
extracts demonstrated activities against the pathogen by exhibiting
parasitemia suppression ranging from 9.5 % to 11.1 % (114). The
in vitro antiplasmodial activities of aqueous, methanolic, ethanolic,
ethyl acetate and hydroethanolic extracts of T. brownii stem bark
against chloroquine sensitive (Pf3D7) and multidrug resistant (PfDd2)
strains of Plasmodium falciparum using the pLDH assay with
artemisinin and chloroquine as positive controls. The extract
demonstrated activities exhibiting ICs values ranging from 0.1 ug/mL
to 10.6 pg/mL (95). The antiplasmodial activities of dichloromethane
and ethyle acetate extracts of T. brownii leaves against chloroquine
resistant strain FcB-1 of Plasmodium falciparum using the pLDH assay
with artemisinin as a positive control. The dichloromethane and ethyl
acetate extracts demonstrated activities exhibiting ICs, values of
13.7 yg/mLand 7.5 pug/mL, respectively (74).

Antinociceptive activities

The invivo antinociceptive activities of the methanolic bark extract of
T. brownii in Wistar rats by using the rat paw edema, writhing and
formalin-induced pain tests with diclofenac as a positive control. The
extracts demonstrated activities by reducing the formalin-induced
pain in both early and late phases by reducing the paw licking time
(116). The in vivo antinociceptive activities of lectins isolated from the
leaves and seeds of T. brownii using the abdominal writhing and
hotplate assays in male Swiss white mice. The lectins exhibited
antinociceptive effects, reducing abdominal pain and prolonging
latency time in the hotplate assay (100).

Antiulcer activities

The invivo antiulcer activities of lectins isolated from the leaves and
seeds of T. brownii using the abdominal writhing and hotplate assays
in male Swiss white mice. The lectins demonstrated at least 33.4 %
protection against ethanol-induced stomach ulceration (100).

Anti-pyretic activities

The invivo anti-pyretic activities of the methanolic bark extract of
T. brownii on steam-distilled turpentine-induced pyrexia in Wistar
rats. The extracts demonstrated activities by reducing the rectal
temperatures after extract administration (117).

Hepatoprotective activities

The hepatoprotective activities of 80 % methanol extract of
T. brownii leaves against the carbon tetrachloride-induced
hepatotoxicity in female Wistar rats. The extract demonstrated
hepatoprotective activities (112).
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Cytotoxicity activities

The cytotoxicity activities of the aqueous, dichloromethane, water,
petroleum ether, methanol, dichloromethane:methanol (1:1)
extracts of T. brownii wood, stem bark and roots using the brine
shrimp lethality assay with cyclophosphamide as a positive control.
The extracts demonstrated activities exhibiting median lethal
concentration (LCso) values ranging from 2.6 pg/mL to 88.1 ug/mL
(58). The cytotoxicity activities of acetone extract of T. brownii leaves
3-(4,5-dimethylthiazole-2-yl)-2,5-diphynyltetra-zolium bromide MTT
assay on the African green monkey kidney (Vero) cell line with
berberine chloride as a positive control. The extract demonstrated
activities exhibiting LC50 value of 23.8 ug/mL (108). The anticancer
activities of 80 % methanol extract of T. brownii leaves against HepG2
human hepatoma cancer cells using MTT assay in a colorimetric
assay. The extract demonstrated activities by exhibiting median
cytotoxic concentration (CTCs) value of 04 mg/mL (112). The
cytotoxicity activities of aqueous, n-hexane, ethyl acetate and
chloroform extracts of T. brownii leaves against human breast cancer
cells (MCF-7), human colon cancer cells (HCT 116) and human liver
cancer cells (HEPG-2) using the invitro SRB protein stain assay. The
extracts exhibited activities against all three types of cancer cell lines
at 100.0 pg concentration (96). The cytotoxicity activities of the
ethanol extract of T. brownii leaves against the human diploid
embryonic lung cell line (MRC-5) using the MTT assay with taxotere
as a positive control. The extract demonstrated activities exhibiting
ICso value of 83.1 pg/mL (74).

Conclusion

The current review provides a summary of the medicinal uses,
phytochemical and pharmacological properties of T. brownii. The
ethnopharmacological interest in the species is reflected in the large
numbers of recent publications focusing on its ethnomedicinal
applications, phytochemical and pharmacological properties. The
ethnomedicinal applications of the species are quite broad, ranging
from cultural to usage against microbial infections such as sexually
transmitted infections, wounds, respiratory infections and gastro-
intestinal problems and other ailments such as diabetes, malaria,
epilepsy, jaundice, liver problems, rheumatism, yellow fever,
menstrual problems, skin diseases, fever and typhoid. T.brownii has
become an important medicinal plant species in tropical Africa and
the full potential of the species as a medicinal plant is yet to be
explored. This wide application of T. browniicrude extracts requires
detailed pharmacological validation such as assessment of toxicity
and safety, mechanisms of action in vivo and clinical research of the
species aimed at corroborating the ethnomedicinal applications of
the species. Future ethnopharmacological studies should also
examine the combinational effects of T. brownii extracts with other
plant species such as A indica, B. abyssinica, C. barbatus, C.
macrostachyus, C. spinarum, F. thonningii, J. fluminense, L.
calostachys, M. decumbens, N. tabacum, O. europaea, O. europaea
subsp. africana, R. tridentata, R. usambarensis, V. nobilis, V.
xanthophloea, W. ugandensis and Z. asiaticum.
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