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Abstract 
Zanha africana is a medium-sized tree widely used as herbal medicine throughout its distributional range in east, central and 
southern Africa. This study was aimed at providing a critical review of the botany, medicinal uses and biological activities of 
Z. africana. Documented information on the botany, biological activities and medicinal uses of Z. africana was collected
from several online sources which included BMC, Scopus, SciFinder, Google Scholar, Science Direct, Elsevier, Pubmed and
Web of Science. Additional information on the botany, biological activities and medicinal uses of Z. africana was gathered
from pre-electronic sources such as book chapters, books, journal articles and scientific publications sourced from the
University library. This study showed that the bark, leaves, rootbark and roots of Z. africana are mainly used as herbal
medicine for body pains, convulsions, epilepsy, reproductive problems, fever, malaria, gastro-intestinal problems, headache,
migraine, heart and hypertension problems, painful legs, rheumatoid arthritis, rheumatism and respiratory problems.
Pharmacological research revealed that Z. africana extracts, cyclitols and saponins isolated from the species have
antibacterial, antifungal, antiviral, antidiabetic, anti-inflammatory, insecticidal, anti-trypanosomal and cytotoxicity activities.
Zanha africana should be subjected to detailed phytochemical, pharmacological and toxicological evaluations aimed at
correlating its medicinal uses with its phytochemistry and pharmacological activities of the species.
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INTRODUCTION 
Zanha africana (Radlk.) Exell is a medium-sized tree 
belonging to the Sapindaceae family. Zanha africana is a 
multipurpose tree species used as a source of edible fruits, 
timber for construction, household furniture, agricultural 
implements and also widely collected as firewood and 
herbal medicine.1 The fruits of Z. africana are eaten by 
humans in Mozambique,2 Tanzania3,4 and throughout the 
distributional range of the species in east, central and 
southern Africa and said to have a pleasant taste 
comparable to the taste of appricot, Prunus armeniaca L. 
(family Rosaceae).1 Seeds of Z. africana contain 10.5% 
acid saponin5 and are generally believed to be poisonous if 
swallowed, and fruits are reported to cause severe 
diarrhoea if eaten in large quantities1. Research by Dery et 
al.6 and Rao et al.7 showed that Z. africana is among the 
10 priority medicinal plants in Shiyanga region of 
Tanzania and recommended domestication of the species 
in home gardens in the country. Similarly, research by 
Nahashon8 showed that Z. africana is widely used as 
herbal medicine in Tanzania and in need of conservation. 
Research by Muzila et al.9 showed that Z. africana is now 
rare in Machakos district in Kenya due to over-
exploitation as herbal medicine. In Malawi, Bundschuh et 
al.10 argued that Z. africana is increasingly becoming 
scarce in Karonga district and other regions of the country. 
The bark, roots and stems of Z. africana are sold as herbal 
medicines in informal herbal medicine markets in 
Malawi11,12 and Tanzania.13-15 It is within this context that 
the current study was undertaken aimed at reviewing the 
botany, medicinal uses and biological activities of Z. 
africana.  

Botanical profile of Zanha africana 
The name Zanha is probably in honour of Karl Hermann 
Zahn (1865 - 1940), a German plant collector and botany 

professor16 and the specific name africana means from 
Africa. The synonym of Z. africana is Dialiopsis africana 
Radik. and the English common name of the species is 
velvet-fruited zanha.5 The genus Zanha comprises three 
species, namely Z. golungensis Hiern., whose distribution 
overlaps with that of A. africana and Z. suaveolens 
Capuron, a small tree species that is endemic to 
Madagascar.1 Zanha africana is a deciduous dioecious 
shrub or small tree growing to a height of 17 metres.1,5 The 
bole is cylindrical, branchless, sometimes crooked with 
reddish to dark brown bark, which usually flakes off 
revealing an orange to reddish inner bark. The leaves are 
alternate, paripinnately compound, ovate to elliptic in 
shape with reddish brown short-hairs. The inflorescence is 
a terminal or axillary panicle with a dense cluster of small 
and inconspicuous flowers that are regular, unisexual, 
sweet-scented and greenish in colour. The fruits are 
ellipsoid fleshy drupe with velvet hairs that are yellow to 
bright orange in colour. The species has been recorded in 
Angola, Botswana, Kenya, Malawi, Mozambique, 
Namibia, Tanzania, Zambia and Zimbabwe.1,5,17 Zanha 
africana has been recorded in open woodland, often 
among rocks and on koppies or ridges, sometimes in 
riverine forest at an altitude ranging from 600 m to 1550 m 
above sea level.1,5

Medicinal uses of Zanha africana 
The bark, leaves, rootbark and roots of Z. africana are 
mainly used as herbal medicines for body pains, 
convulsions, epilepsy, reproductive problems, fever, 
malaria, gastro-intestinal problems, headache, migraine, 
heart and hypertension problems, painful legs, rheumatoid 
arthritis, rheumatism and respiratory problems (Table 1, 
Figure 1). Other medicinal applications recorded in a 
single country but supported by at least two literature 
records include use of rootbark and roots against fungal 
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infections, oral and vaginal candidiasis,3,18-20 helminthiasis 
and intestinal worms,3,19 use of roots against hernia3,19,21 
and skin problems,9,22,23 use of bark, leaves and roots for 

mental illness3,6,7,24 and use of rootbark as an insecticide25-

28 (Table 1).  
 

 
Table 1: Medicinal uses of Zanha africana 

Medicinal use Parts used Country References 

Body pains Roots Kenya and Zimbabwe Wanzala et al.23; Gelfand et al.29 

Convulsions and epilepsy 
Bark, leaves, 
rootbark and 
roots 

Malawi and Tanzania 

Ruffo et al.3; Dery et al.6; Rao et al.7; Chhabra et al.18; 
Chhabra et al.19; Augustino and Gillah21; Mathias24; 
Kokwaro30; Morris31; Kitula32; Augustino et al.33; 
Iancu34 

Dizziness Roots Zimbabwe Gelfand et al.29 

Elephantiasis Bark and 
roots Tanzania Augustino et al.33 

Female reproductive problems 
(abortion, dysmenorrhoea, facilitating 
childbirth, infertility, menorrhagia, 
pregnancy edema and disorders) 

Bark, 
rootbark and 
roots 

Kenya, Malawi, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Muzila et al.9; Hilonga et al.15; Chhabra 
et al.18; Chhabra et al.19; Augustino and Gillah21; 
Wanzala et al.23; Gelfand et al.29; Kokwaro30; 
Morris31; Kaingu et al.35 

Fever, typhoid fever and malaria Bark, leaves 
and roots 

Kenya, Malawi, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Muzila et al.9; Augustino and Gillah21; 
Wanzala et al.23; Gelfand et al.29; Lukwa et al.36; 
Fowler37; Chinsembu38; Waiganjo et al.39 

Fungal infections, oral and vaginal 
candidiasis 

Rootbark and 
roots Tanzania Ruffo et al.3; Chhabra et al.18; Chhabra et al.19; 

Runyoro et al.20 

Gastro-intestinal problems (abdominal 
pains, constipation, diarrhoea, dysentery 
and stomachache) 

Bark, leaves, 
rootbark and 
roots 

Kenya, Mozambique, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Dery et al.6; Rao et al.7; Muzila et al.9; 
Chhabra et al.18; Chhabra et al.19; Augustino and 
Gillah21; Wanzala et al.23; Gelfand et al.29; 
Kokwaro30; Kitula32; Augustino et al.33; Kapundu et 
al.40; Stark et al.41 

Haematuria Roots Kenya Wanzala et al.23 

Haemorrhoids Roots Malawi Morris31 

Hernia Roots Tanzania Ruffo et al.3; Chhabra et al.19; Augustino and Gillah21 

Headache and migraine Bark, leaves 
and roots 

Malawi, Mozambique, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Hilonga et al.15; Gelfand et al.29; 
Morris31; Kitula32; Augustino et al.33; Iancu34; 

Fowler37; Stark et al.41; Wild and Gelfand42; Mbereko 
and Mahlatini43 

Heart and hypertension problems Roots Kenya and Malawi Wanzala et al.23; Morris31 

Helminthiasis and intestinal worms Rootbark and 
roots Tanzania Ruffo et al.3; Chhabra et al.19 

Inflammation Rootbark Tanzania Chhabra et al.19 

Insecticide Rootbark Tanzania Mkoga et al.25; Moshi and Matoju26; Stevenson et 
al.27; Stevenson et al.28 

Magical purposes (prevent witchcraft) Whole plant Zimbabwe Gelfand et al.29 
Male reproductive problems 
(aphrodisiac, hydrocele, impotence and 
libido disorder and prostatitis) 

Bark, 
rootbark and 
roots 

Malawi, Mozambique, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Hilonga et al.15; Chhabra et al.18; 
Chhabra et al.19; Gelfand et al.29; Morris31; Augustino 
et al.33; Luoga et al.44; Moshi and Mbwambo45 

Mental illness Bark, leaves 
and roots  Tanzania Ruffo et al.3; Dery et al.6; Rao et al.7; Mathias24 

Nausea Roots Zimbabwe Gelfand et al.29 

Nose bleeding Roots Kenya Muzila et al.9 

Oedema Roots Kenya Wanzala et al.23 

Painful legs, rheumatoid arthritis and 
rheumatism 

Leaves, 
rootbark and 
roots 

Kenya, Malawi, 
Mozambique, Tanzania 
and Zimbabwe 

Chhabra et al.18; Chhabra et al.19; Wanzala et al.23; 
Gelfand et al.29; Kokwaro30; Morris31; Chinemana et 
al.46 

Peptic ulcers Roots Kenya Wanzala et al.23 

Purgative Roots Tanzania Mathias24 

Respiratory problems (asthma, chest 
pains, colds, cough, flu, pneumonia and 
tuberculosis) 

Bark, leaves 
and roots 

Kenya, Malawi, 
Tanzania and 
Zimbabwe 

Ruffo et al.3; Nahashon8; Muzila et al.9; Hilonga et 
al.15; Augustino and Gillah21; Wanzala et al.23; 
Gelfand et al.29; Augustino et al.33; Otieno et al.47; 
Kareji48 

Skin problems (abscesses and scabies) Roots Kenya Muzila et al.9; Kisangau and Herrmann22; Wanzala et 
al.23 

Sexually transmitted diseases Bark Zimbabwe Kambizi and Afolayan49 
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Table 2: Phytochemical composition of Zanha africana 

Phytochemical Value Plant parts References 
3β,6β-dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-21αH-24-norhopa-
4(23),22(29)-diene - Rootbark Stevenson et al.27 

3β,6β,11α-trihydroxy-7β-[(4-hydroxybenzoyl)oxy]-21αH-24-norhopa-
4(23),22(29)-diene  - Rootbark Stevenson et al.27 

11α-acetoxy-3β,6β-dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-21αH-24-
norhopa-4(23),22(29)-diene  - Rootbark Stevenson et al.27 

3β,6β-dihydroxy-7β,11α-di[(4-hydroxybenzoyl)oxy]-21αH-24-norhopa-
4(23),22(29)-diene  - Rootbark Stevenson et al.27 

3β,6β-dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-24-norhopa-4(23),17(21)-
diene  - Rootbark Stevenson et al.27 

3β,6β,11α-trihydroxy-7β-[(4-hydroxybenzoyl)oxy]-24-norhopa-
4(23),17(21)-diene  - Rootbark Stevenson et al.27 

6β,11α-dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-3-oxo-24-norhopa-
4(23),17(21)-diene  - Rootbark Stevenson et al.27 

3-O-β-D-glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-23,28-dioic 
acid 28-O-α-L-rhamnopyranosyl(1→2)-α-L-rhamnopyranoside - Rootbark Cuéllar et al.51; Cuéllar 

et al.52 
3-O-β-D-glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-23,28-dioic 
acid 28-O-β-D-xylopyranosyl(1→2)-α-L-rhamnopyranosyl(1→2)-α-L-
rhamnopyranoside 

- Rootbark Cuéllar et al.51; Cuéllar 
et al.52 

3-O-β-D-glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-23,28-dioic 
acid 28-O-β-D-xylopyranosyl(1→3)-β-D-xylopyranosyl (1→2)-α-L-
rhamnopyranosyl(1→2)-α-L-rhamnopyranoside 

- Rootbark Cuéllar et al.51; Cuéllar 
et al.52 

Alkaloids (mg/g) 56.5 ± 7.8 Leaves Abdirahman et al.50 

Arsenic (μg/g) 0.05 ± 0.01 Leaves Abdirahman et al.50 

Bornesitol  - Rootbark Cuéllar et al.51; Cuéllar 
et al.52 

Calcium (μg/g) 50.8 ± 0.6 Leaves Abdirahman et al.50 

Cadmium (μg/g) 7.0 ± 0.9 Leaves Abdirahman et al.50 

Chlorine (μg/g) 143.2 ± 1.9 Leaves Abdirahman et al.50 

Chromium (μg/g) 0.01 ± 0.0 Leaves Abdirahman et al.50 

Copper (μg/g) 0.23 ± 0.01 Leaves Abdirahman et al.50 

Flavonoids (mg/g quercetin equivalent (QE)) 1.58 ± 0.3 Leaves Abdirahman et al.50 

Iron (μg/g) 16.3 ± 0.2 Leaves Abdirahman et al.50 

Lead (μg/g) 0.08 ± 0.01 Leaves Abdirahman et al.50 

Magnesium (μg/g) 205.9 ± 41.7 Leaves Abdirahman et al.50 

Manganese (μg/g) 2.41 ± 0.05 Leaves Abdirahman et al.50 

Nickel (μg/g) 0.57 ± 0.02 Leaves Abdirahman et al.50 

Pinitol  - Rootbark Cuéllar et al.51; Cuéllar 
et al.52 

Potassium (μg/g) 1474.6 ± 13.7 Leaves Abdirahman et al.50 

Quebrachitol  - Rootbark Cuéllar et al.51; Cuéllar 
et al.52 

Saponins (mg/g) 52.3 ± 4.0 Leaves Abdirahman et al.50 

Selenium (μg/g) <0.03 Leaves Abdirahman et al.50 

Sodium (μg/g) 1893.3 ± 128.2 Leaves Abdirahman et al.50 

Tannins (mg/g gallic acid equivalent (GAE)) 0.77  Leaves Abdirahman et al.50 

Titanium (μg/g) 0.41 ± 0.05 Leaves Abdirahman et al.50 

Total phenols (mg/g gallic acid equivalent (GAE)) 1.85 ± 0.08 Leaves Abdirahman et al.50 

Vanadium (μg/g) 0.16 ± 0.03 Leaves Abdirahman et al.50 

Zinc (μg/g) 1.36 ± 0.03 Leaves Abdirahman et al.50 
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Figure 1. Medicinal applications of Zanha africana derived from literature records 

 
 
 
Phytochemical and nutritional composition of Zanha 
africana 
Very little attention has been paid to the macro- and 
micro-elements of Z. africana. One report done by 
Abdirahman et al.50 partly studied this subject and reported 
values of the nutritional composition of leaves of Z. 
africana (Table 2). A phytochemical screening of the 
rootbark of Z. africana revealed the presence of 
anthocyanins, coumarins, saponins, steroids, triterpenoids, 
tannins and volatile oils.18 Cuéllar et al.51 and Cuéllar et 
al.52 identified cyclitols and saponins while Stevenson et 
al.27 identified nor-hopanes from the rootbark of Z. 
africana (Table 2). Future research should focus on 
evaluating the biological activities of the isolated 
compounds. 
 
Biological activities of Zanha africana  
The following biological activities have been reported 
from the bark, leaves and rootbark extracts of Z. africana, 
cyclitols and saponins isolated from the species: 
antibacterial,49 antifungal,53,54 antiviral,55 antidiabetic,50 
anti-inflammatory,51,56 insecticidal,27 anti-trypanosomal,57 
cytotoxicity55,57-60 activities. 
 
Antibacterial activities 
Kambizi and Afolayan49 evaluated antibacterial activities 
of acetone, methanol and water bark extracts of Z. 
africana against Bacillus cereus, Bacillus pumilus, 
Bacillus subtilis, Enterobacter aerogenes, Enterobacter 
cloacae, Escherichia coli, Micrococcus kristinae, Proteus 
vulgaris, Seratia marcescens and Staphylococcus aureus 
using microdilution technique. The methanol extracts 
exhibited activities against all tested pathogens with the 
exception of Escherichia coli with minimum inhibitory 

concentration (MIC) values ranging from 1.0 mg/ml to 5.0 
mg/ml.49 
 
Antifungal activities 
Runyoro et al.53 evaluated antifungal activities of aqueous 
methanolic root extracts of Z. africana bioautography agar 
overlay method against a standard strain of Candida 
albicans. The extract exhibited activities with zone of 
inhibition ranging from 4 mm to 5 mm.53 Fabry et al.54 
evaluated antifungal activities of methanol stem bark 
extract of Z. africana against Aspergillus fumigatus, 
Aspergillus fiavus, Aspergillus niger, Candida albicans, 
Candida tropicalis, Candida parapsilosis, Candida 
glabrata, Candida guilliermandii and Candida krusei using 
serial dilution technique. The extract exhibited activities 
against all tested pathogens with MIC values ranging 
from 0.3 mg/ml to >8.0 mg/ml and minimal fungicidal 
concentration (MFC) values ranging from 1.0 mg/ml to 
>8.0 mg/ml.54 
 
Antiviral activities 
Beuscher et al.55 evaluated antiviral activities of 
dichloromethane root bark extract of Z. africana against 
poliovirus using the plaque reduction assay. The extract 
exhibited activities with the effective concentration 
range of 12.5 µg/ml to 25.0 µg/ml with selectivity 
index for a 50% plaque reduction value of 2.55 
 
Antidiabetic activities 
Abdirahman et al.50 evaluated antidiabetic activities of Z. 
africana in alloxan induced diabetic male Swiss white 
albino mice by using oral and intraperitoneal routes. The 
extract showed antidiabetic activities at dose levels of 50 
mg/kg, 100 mg/kg, 200 mg/kg and 300 mg/kg body 
weight.50 
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Anti-inflammatory activities 
Recio et al.56 evaluated the anti-inflammatory activities of 
methanol rootbark extracts of Z. africana by administering 
the extract topically on 12-O-tetradecanoylphorbol-13-
acetate (TPA)‐induced mouse ear oedema and orally on 
carrageenan‐induced mouse paw oedema. The extract 
significantly reduced the oedema 3 hours after carrageenan 
injection.56 Cuéllar et al.51 evaluated the anti-inflammatory 
activities of methanol root bark extracts of Z. africana and 
the compounds 3-O-β-D-glucuronopyranosyl-2β,16α-
dihydroxyolean-12-ene-23,28-dioic acid 28-O-α-L-
rhamnopyranosyl(1→2)-α-L-rhamnopyranoside, 3-O-β-D-
glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-
23,28-dioic acid 28-O-β-D-xylopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)-α-L-rhamnopyranoside, 3-O-β-D-
glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-
23,28-dioic acid 28-O-β-D-xylopyranosyl(1→3)-β-D-
xylopyranosyl (1→2)-α-L-rhamnopyranosyl(1→2)-α-L-
rhamnopyranoside, bornesitol, quebrachitol and pinitol 
isolated from the species using arachidonic acid induced 
mouse ear edema, mouse-ear edema induced by multiple 
topical applications of 12-O-tetradecanoylphorbol 13-
acetate, oxazolone-induced contact-delayed 
hypersensitivity in mouse-ear edema, myeloperoxidase 
assay and PLA2 assay system. The extract exhibited 
activities against arachidonic acid acute edema, 12-O-
tetradecanoylphorbol 13-acetate induced chronic 
inflammation, oxazolone delayed-type hypersensitivity in 
mice and the extract also showed activities as inhibitors of 
PLA2. The compounds 3-O-β-D-glucuronopyranosyl-
2β,16α-dihydroxyolean-12-ene-23,28-dioic acid 28-O-α-
L-rhamnopyranosyl(1→2)-α-L-rhamnopyranoside, 3-O-β-
D-glucuronopyranosyl-2β,16α-dihydroxyolean-12-ene-
23,28-dioic acid 28-O-β-D-xylopyranosyl(1→2)-α-L-
rhamnopyranosyl(1→2)-α-L-rhamnopyranoside and 
pinitol showed activities as inhibitors of PLA2.51 
 
Insecticidal activities 
Stevenson et al.27 evaluated insecticidal activities of 
chloroform, methanol and water extracts of Z. africana 
rootbark and the compounds 3β,6β-dihydroxy-7β-[(4-
hydroxybenzoyl)oxy]-21αH-24-norhopa-4(23),22(29)-
diene, 3β,6β,11α-trihydroxy-7β-[(4-hydroxybenzoyl)oxy]-
21αH-24-norhopa-4(23),22(29)-diene, 11α-acetoxy-3β,6β-
dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-21αH-24-
norhopa-4(23),22(29)-diene, 3β,6β-dihydroxy-7β,11α-
di[(4-hydroxybenzoyl)oxy]-21αH-24-norhopa-
4(23),22(29)-diene, 3β,6β-dihydroxy-7β-[(4-
hydroxybenzoyl)oxy]-24-norhopa-4(23),17(21)-diene, 
3β,6β,11α-trihydroxy-7β-[(4-hydroxybenzoyl)oxy]-24-
norhopa-4(23),17(21)-diene and 6β,11α-dihydroxy-7β-[(4-
hydroxybenzoyl)oxy]-3-oxo-24-norhopa-4(23),17(21)-
diene isolated from the species by evaluating its toxicity 
on bruchid beetles, Callosobruchus maculatus with 
rotenone as the positive control. The extracts inhibited 
oviposition and caused significantly higher mortality of 
Callosobruchus maculatus at a rate of application 
equivalent to that applied by farmers compared to control 
insects. Two compounds 3β,6β-dihydroxy-7β-[(4-
hydroxybenzoyl)oxy]-21αH-24-norhopa-4(23),22(29)-

diene and 3β,6β-dihydroxy-7β-[(4-hydroxybenzoyl)oxy]-
24-norhopa-4(23),17(21)-diene were toxic to and reduced 
oviposition of Callosobruchus maculatus in a dose 
dependent manner.27  
 
Anti-trypanosomal activities 
Nibret et al.57 evaluated the in vitro anti-trypanosomal 
activities of dichloromethane and methanol root extracts of 
Z. africana against the bloodstream form of Trypanosoma 
brucei brucei. The dichloromethane extract exhibited 
activities with half maximal inhibitory concentration (IC50) 
value of 12.6 μg/ml while methanol extract exhibited IC50 
value of 33.5 μg/ml.57 
 
Cytotoxicity activities 
Chapuis et al.58 evaluated the cytotoxicity activities of 
dichloromethane and methanol leaf, root bark and stem 
bark extracts of Z. africana using a calorimetric assay to 
determine cell survival of human colon carcinoma Co115 
cells. The dichloromethane root bark extract exhibited 
activities with half maximal effective dose (ED50) value of 
6.8 μg/ml.58 Beuscher et al.55 evaluated cytotoxicity 
activities of dichloromethane, methanol and 25% ethanol 
root bark extracts of Z. africana on HeLa cells using a 
fluorescence assay with 4-methylumbelliferyl 
heptanoate (4-MeUH). The dichloromethane extract 
exhibited non-toxic limit concentration of 12.5 μg/ml.55 
Runyoro et al.59 evaluated the cytotoxicity activities of 
aqueous methanolic root extracts of Z. africana against 
HeLa (human cervical carcinoma) cells using the 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium 
bromide (MTT) dye reduction assay. The extract at a 
concentration of 10 µg/ml inhibited cell proliferation by 
75.7%.59 Nibret et al.57 evaluated the cytotoxicity 
activities of dichloromethane and methanol root extracts of 
Z. africana against human leukaemia HL-60 cells with 
diminazene aceturate as the standard drug. The 
dichloromethane extract exhibited activities with IC50 
value of 133.2 µg/ml and methanol extract exhibited IC50 
value of 152.7 µg/ml while diminazene aceturate exhibited 
IC50 value of 128.9 µg/ml.57 Munissi60 evaluated the 
cytotoxicity activities of petroleum ether, 
dichloromethane, ethanol, methanol:chloroform (1:1) and 
water root back extracts of Z. africana using the brine 
shrimp (Artemia salina Leach) nauplii lethality test. The 
extract exhibited activities with half maximal lethal 
concentration (LC50) values ranging from 41.1 µg/mL and 
240.0 μg/mL.60 
 
Toxicity activities 
Abdirahman et al.50 evaluated toxicity activities of Z. 
africana in male Swiss white albino mice by orally and 
intraperitoneally administering 1 g/kg body weight of 
extract daily for 28 days and assessing changes in body 
and organ weights, hematological and biochemical 
parameters. The dose of 1 g/kg body weight caused 
toxicological effects as demonstrated by the body and 
organ weight changes, hematological and biochemical 
parameters.50 
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CONCLUSION 
The present review summarizes the ethnomedicinal uses, 
phytochemistry and biological activities of the bark, 
leaves, rootbark and roots extracts of Z. africana. The 
historical traditional usage of Z. africana as herbal 
medicine in east, central and southern Africa calls for 
detailed phytochemical and pharmacological studies aimed 
at correlating its documented ethnomedicinal uses with the 
phytochemical and pharmacological properties of the 
species. There is need for clinical and toxicological 
evaluations since Z. africana contains potentially toxic 
compounds. Therefore, future research should focus on 
identification of toxic compounds, the possible side effects 
caused by taking Z. africana as herbal medicine, and 
mechanisms of how potential toxic components of the 
species can be managed when the species is used as herbal 
medicine. 
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