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Abstract—Alepidea species are widely used as traditional medicines in southern Africa. This study aims at providing comprehensive information on the 
medicinal uses, phytochemical and pharmacological properties of Alepidia species. Electronic databases, including Web of Science, Science Direct, 
Google Scholar, Scopus, PubMed, and Springer Link were used as information sources. Additional information was obtained pre-electronic sources such 
as books, book chapters, scientific journals and other grey literature obtained from the University library. The diterpenoids, particularly kaurene 
derivatives, alkaloids, flavonols, flavonoids, phenols, proanthocyanidin, saponins and tannins were the main phytochemical classes identified in the 
extracts of Alepidea species. Some species of Alepidea exhibited various pharmacological activities, including antibacterial, antifungal, anti-HIV, anti-
inflammatory, anti-hypertensive, antioxidant, antiplasmodial, antiprotozoal, cardiovascular, diuretic and cytotoxicity activities. The genus Alepidea is a 
valuable source of bioactive phytochemical compounds with therapeutic potential in different diseases. More in vitro and in vivo animal studies are 
required to confirm the efficacy, safety and the mechanisms of actions before future clinical studies involving Alepidea species. 
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——————————      —————————— 

1 INTRODUCTION                                                                     

The genus Alepidea F. Delaroche belongs to the Apiaceae, 
Umbelliferae, celery, carrot or parsley family. The Apiaceae 
family is one of the largest and widely distributed plant families 
with approximately 3750 species and 434 genera [1], and 
these species have played an important role in human 
nutrition, medicine and religion in various cultures in 
throughout the world [2-5]. The genus Alepidea comprises 32 
species with its centre of diversity in southern Africa, and one 
or two species extending to East and North-east Africa [6-8]. 
The genus name Alepidea means ―without a scale‖, based on 
the Greek prefix ―a” meaning without, and the word ―lepis” 
meaning ―a scale‖. Some species belonging to the genus 
Alepidia have been used as traditional medicines in southern 
Africa [6, 9-11]. Such medicinal plants have played an 
important role as primary sources of traditional medicines for 
centuries and still continue to provide humankind with new 
pharmaceutical drugs and health products. The genus 
Alepidea is also known for having several species with food, 
medicinal and other traditional uses. The roots of A. 
amatymbica Eckl. & Zeyh. are used as food flavourant, 
seasoning and preservative agent in the Eastern Cape 
province in South Africa [12,13]. In Eswatini and South Africa, 
the leaves of A. longifolia (E. Mey.) Dümmer and A. natalensis 
J.M. Wood & M.S. Evans are edible as leafy vegetables when 
young [14-17]. The young leaves of A. peduncularis A. Rich. 
are collected from the wild and used as cooked leafy 
vegetables, particularly in southern Africa [13-15,18]. Van Wyk 
[19] and Van Wyk [20] argued that the roots of Alepidea 
species such as A. amatymbica and A. cordifolia B.-E. Van 
Wyk have potential in the development of new commercial 
medicinal products which can be used against chest ailments, 
colds and influenza.  
 
 
 
 
Therefore, this study aims at providing comprehensive 
information on the medicinal uses, phytochemical and 
pharmacological properties of Alepidea species. 
 

2 MATERIALS AND METHODS 
Several electronic databases were searched which included 
Web of Science, Elsevier, Pubmed, Google scholar, Springer, 
Science Direct, Scopus, Taylor and Francis. Additional 
information was obtained from pre-electronic sources such as 
books, book chapters, scientific journals and other grey 
literature obtained from the University library. The relevant 
terms included ethnobotany, medicinal uses, traditional uses, 
phytochemistry, pharmacology and toxicity of the extracts, and 
phytochemical compounds isolated from the genus Alepidea. 
The Alepidea species names were authenticated using The 
Plant List managed by the Royal Botanic Gardens, Kew and 
the Missouri Botanical Garden (http://www.theplantlist.org/). 
Plant authorities were also authenticated through this process. 
The ultimate goal of this search was to explore articles that 
investigated the medicinal uses, phytochemical and 
pharmacological properties of Alepidea species. A total of 99 
articles published between 1938 and 2020 matched the 
inclusion criteria and were included in this review (Fig. 1). 
 

 
Fig. 1. Flow diagram with the number of selected articles 
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3 RESULTS AND DISCUSSION 
 
3.1 Medicinal uses of Alepidea species 
Plants of the genus Alepidea are widely used in ethnomedicine 
and ethnoveterinary medicine. A total of 10 species of Alepidea 
(31.3%) have been identified to be used in folk medicine as 
herbal medicines, insecticides, tonics, and other uses. These 
species include A. amatymbica, A. capensis, A. cordifolia, A. 
longifolia, A. natalensis, A. peduncularis, A. pilifera, A. serrata, 
A. setifera and A. thodei (Table 2). These species are mainly 
used as charm and ritual purposes, and traditional medicine 
for snake bites, venereal diseases, rheumatism, gastro-
intestinal problems, headache, fever and respiratory infections 
(Table 2, Fig. 2). The following section presents a review of 
ethnomedicinal uses of Alepidea species and more details on 
this aspect and the associated references are indicated in 
Table 2. Generally, rhizomes and roots are the widely used 
plant parts against a large variety of diseases. The herbal 
preparations mentioned include crushing, decoction, infusion, 
maceration, inhalation and poultice. Most of the Alepidea 
species are reported to be used in South Africa, Lesotho, 
Eswatini and Zimbabwe (Table 2). Alepidea species are used 
against a wide range of diseases, and treatments of 
inflammatory conditions, body pain, wounds and skin 
infections. The species are also used for non-medicinal 
purposes such as charm and magical rituals, when species 
are used for good luck, protection purposes or as incense to 
communicate with the ancestors (Table 2). In most 
ethnobotanical studies, Alepidea species are used alone, but 
often mixed with other species. For example, in South Africa, 
the rhizomes of A. amatymbica are mixed with those of 
Gunnera perpensa L. as traditional medicine against stomach 
ache [10,17,21]. In Lesotho and South Africa, the rhizomes 
and roots of either A. amatymbica or A. cordifolia or A. pilifera 
or A. setifera are mixed with Cannabis sativa L. are used 
against asthma [17,22,23]. In South Africa, the roots of A. 
amatymbica are mixed with bark of Pterocelastrus echinatus 
N.E.Br., Pterocelastrus rostratus (Thunb.) Walp. and 
Pterocelastrus tricuspidatus (Lam.) Walp. as traditional 
medicine against respiratory infection [10,24].  
 
Alepidea amatymbica is an ingredient of a multipurpose herbal 
concoction called ―sejeso‖ which is sold in informal street 
herbal medicine markets, herbal medicine shops, 
supermarkets and pharmacies in South Africa. herbal 
concoction called ―sejeso‖. Ndhlala et al. [25] and Madikizela 
et al. [26] reported the use of ―sejeso‖ for heartburn, 
stomachache, stomach cramps, indigestion, constipation, 
vomiting and loss of appetite. This herbal concoction ―sajeso‖ 
is prepared from five plant species which include 
Elephantorrhiza burkei Benth. (family Fabaceae), Senegalia 
caffra (Thunb.) P.J.H. Hurter and Mabb. (Fabaceae), 
Peltophorum africanum Sond. (Fabaceae), Alepidea 
amatymbica Eckl. & Zeyh. (Apiaceae) and Hypoxis obtusa 
Burch. ex Ker Gawl. (Hypoxidaceae) [26]. In South Africa, the 
rhizomes, roots and whole plant parts of A. amatymbica are 
traded in informal herbal medicine markets throughout the 
country in the Eastern Cape [27-29], Gauteng [30,31], 
KwaZulu Natal [32,33], Limpopo [34,35], Mpumalanga [27], 
Northern Cape [36] and Western Cape [28] provinces of South 
Africa and Lesotho [17,29]. Since A. amatymba is widely used 
as traditional medicine and also sold in informal herbal 
medicine markets, Gerstner [37] and Wiersum et al. [38] 

argued that cultivation of the species can serve as a tool for 
combined biodiversity conservation and poverty alleviation in 
South Africa. The roots of A. delicatula are traded as herbal 
medicine in informal herbal medicine markets in the Eastern 
Cape [28] and Western Cape [28] provinces of South Africa. In 
Cape Town in South Africa, the roots of A. longifolia are sold 
as herbal medicine in combination with Cissampelos capensis 
L.f., Glycyrrhiza glabra L., Stoebe fusca (L.) Thunb. and 
Tulbaghia violacea Harv. [39,40]. Similarly, the roots of A. 
longifolia are traded in informal herbal medicine markets in the 
Gauteng province [30] of South Africa. The roots of A. pilifera 
and A. setifera are traded in informal herbal medicine markets 
in the Gauteng province [30] of South Africa. Similarly, the 
rhizomes and roots of A. cordifolia and A. macowanii are 
traded as herbal medicines in informal herbal medicine 
markets in South Africa [31]. 
 

TABLE 1 
MEDICINAL USES OF ALEPIDEA SPECIES 

 
Scientific name Plant part Country

/region 
Reference 

A. amatymbica     
Appetite booster Roots South 

Africa 
41 

Belching Rhizomes and 
roots 

South 
Africa 

42 

Charm and ritual (good 
luck and protection) 

Rhizome, roots 
and whole plant 

South 
Africa 

17,18,23,3
5,43,44] 

Cleansing blood Roots South 
Africa 

41 

Cryptococcal meningitis Rhizomes and 
roots 

South 
Africa 

45 

Diabetes mellitus Roots and whole 
plant 

South 
Africa 

35 

Fever Rhizomes South 
Africa 

26,46-50 

Fungal infections Rhizomes and 
roots 

South 
Africa 

45 

Gastro-intestinal 
problems (abdominal 
cramps, abdominal 
pains, constipation, 
diarrhoea, dysentery, 
stomach ache and 
stomach pains) 

Rhizomes and 
roots 

South 
Africa 

6,9,10,17,
22,26,31,4
2,47,51-66 

Stomach ache Rhizomes mixed 
with those of 
Gunnera 
perpensa L. 

South 
Africa 

10,17,21 

Headache Rhizomes and 
roots 

South 
Africa 

18,26,58 

Inflammation Rhizomes and 
roots 

South 
Africa 

67 

Oesopharyngeal 
candidiasis 

Rhizomes and 
roots 

South 
Africa 

41 

Pain Rhizomes and 
roots 

South 
Africa 

67 

Poison antidote Roots South 
Africa 

52 

Purgative Rhizomes and 
roots 

South 
Africa 

6,9 

Respiratory infections 
(asthma, chest 
complaints, chest pains, 
chronic cough, colds, 
cough, influenza, 
pneumonia, sore throat 
and tuberculosis) 

Rhizomes, 
rhizomes and 
whole plant 

South 
Africa 

6,9,10,12,
17,18,20,2
2,23,26,31
,35,42-
44,49,51,5
2,54-
56,58,59,6
1,63-74 

Asthma Rhizome and 
roots mixed with 

South 
Africa 

17,22,23 
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Cannabis sativa 
L. 

Respiratory infections Roots mixed 
with bark of 
Pterocelastrus 
echinatus 
N.E.Br., P. 
rostratus 
(Thunb.) Walp. 
and P. 
tricuspidatus 
(Lam.) Walp. 

South 
Africa 

10,24 

Rheumatism Rhizomes and 
roots 

South 
Africa 

6,9,10,12,
17,23,26,4
8,51,61,64
,65 

Skin infections (pimples 
and skin disorders) 

Rhizomes and 
roots 

South 
Africa 

47,75 

Ulcers Rhizomes and 
stems 

South 
Africa 

59,76 

Weight loss Roots South 
Africa 

57 

Wounds Rhizomes and 
roots 

South 
Africa 

10,12,22,2
6,47,57,58
,64 

A. capensis    
Charm and ritual 
(incense to 
communicate with the 
ancestors) 

Roots and stems South 
Africa 

77 

Human 
immunodeficiency virus 
(HIV) opportunistic 
infections 

Roots and stems South 
Africa 

77 

Respiratory problems 
(asthma, bronchitis, 
chest pain, cough and 
tuberculosis) 

Roots and stems South 
Africa 

77,78 

A. cordifolia    
Charm and ritual (good 
luck and protection) 

Rhizomes and 
roots 

Eswatini
, 
Lesotho 
and 
Zimbab
we 

10,16,17,2
3,79-81 

Fever  Roots Lesotho 79,81 
Gastro-intestinal 
problems (abdominal 
pains and diarrhoea)  

Rhizomes Zimbab
we 

10,17,80,8
2 

Headache  Rhizome and 
roots  

Eswatini
, 
Lesotho, 
South 
Africa 
and 
Zimbab
we 

10,16,17,2
3,80,83 

Malaria  Roots Mozamb
ique 

84,85 

Painful joints  Roots Lesotho 79,81 
Repel bees  Rhizome Zimbab

we 
10,17,80 

Respiratory infections 
(asthma, chest pains, 
colds, cough and 
influenza) 

Rhizomes and 
roots 

Eswatini
, 
Lesotho, 
South 
Africa 
and 
Zimbab
we 

16,20,23,7
9,81 

Asthma  Rhizome and 
roots mixed with 
C. sativa L. 

Lesotho 
and 
South 
Africa 

23 

Rheumatism  Roots Eswatini 16 

A. longifolia    
Fever (febrile) Rhizomes and 

roots 
South 
Africa 

17,86 

Gastro-intestinal 
problems 

Rhizomes and 
roots 

South 
Africa 

17,86 

Respiratory infections 
(chest pains and cough) 

Rhizomes and 
roots 

South 
Africa 

6,9,10,17,
86 

Snake bite Rhizomes and 
roots 

South 
Africa 

17,86 

Venereal diseases Rhizomes and 
roots 

South 
Africa 

17,86 

A. natalensis    
Fever (febrile) Rhizomes and 

roots 
South 
Africa 

17,86 

Gastro-intestinal 
problems (abdominal 
cramps and diarrhoea) 

Rhizomes and 
roots 

South 
Africa 

17,54,55,8
6 

Respiratory infections 
(asthma, colds, cough 
and influenza) 

Rhizomes and 
roots 

South 
Africa 

17,54,55,8
6 

Snake bite Rhizomes and 
roots 

South 
Africa 

17,86 

Venereal diseases Rhizomes and 
roots 

South 
Africa 

17,86 

A. peduncularis    
Fever  Roots Eastern 

Africa 
15 

Respiratory infections 
(cough)  

Roots Souther
n Africa 

15 

    
A. pilifera    
Charm and ritual Rhizomes and 

roots 
Lesotho 23 

Fever  Roots Lesotho 79,81 
Headache Rhizomes and 

roots 
Lesotho 
and 
South 
Africa 

23,87 

Respiratory infections 
(asthma, chest pains, 
colds and cough) 

Rhizomes and 
roots 

Lesotho 
and 
South 
Africa 

6,9,23,79,
81 

Asthma Rhizome and 
roots mixed with 
C. sativa L. 

Lesotho 
and 
South 
Africa 

23 

A. serrata    
Charm and ritual Roots South 

Africa 
88,89 

Fever  Roots Lesotho 79,81 
Headache Roots Lesotho 87 
Respiratory infections 
(chest pains, colds, 
cough and influenza) 

Roots Lesotho 
and 
South 
Africa 

47,79,81,8
9 

Toothache  Roots South 
Africa 

89 

A. setifera    
Charm and ritual  Rhizomes and 

roots 
Lesotho 23 

Headache Rhizomes and 
roots 

Lesotho 23 

Respiratory infections 
(chest pains, colds, 
cough 

Rhizomes and 
roots 

Lesotho 6,9,23 

Asthma Rhizome and 
roots mixed with 
C. sativa L. 

Lesotho 
and 
South 
Africa 

23 

A. thodei    
Respiratory infections Roots Lesotho 90 
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Figure 2. Medicinal uses of Alepidea species 
 
3.2 Phytochemistry 
Alepidea chemistry is considerably diverse (Table 2). The 
diterpenoids appear to be the predominant phytochemical 
constituents in the genus, chiefly kaurene derivatives. Kaurene 
derivatives have been identified from more than a third 
(34.4%) of Alepidea species and these include A. amatymbica, 
A. capensis, A. comosa, A. galpinii, A. insculpta, A. longifolia, 
A. natalensis, A. serrata, A. setifera, A. thodei and A. woodii 
[51,65,70,91]. These phytochemical compounds identified 
from several Alepidea species enhances the importance of the 
genus from the medicinal point of view. Similarly, Okem et al. 
[63] and Mangoale and Afolayan [92] identified alkaloids, 
flavonols, flavonoids, phenols, proanthocyanidin, saponins and 
tannins from the rhizomes and roots of A. amatymbica.  
 
TABLE 2 
PHYTOCHEMICAL COMPOUNDS ISOLATED FROM 
ALEPIDEA SPECIES  
 

Phytochemical compound Value Plant part Refer
ence 

14-acetoxy ent-kaur-16-en-19-
oic acid  

- Root 65 

14-acetoxo-12-oxokaur-16-en-
19-oic acid  

- Root 65 

14-oxokaur-16-en-19-oic acid  - Root 65 
16-hydroxy-kaur-6-en-19-oic 
acid  

- Root 65 

3β-acetoxywedelia-seco-
kaurenolide 

- Aerial parts 70,91 

11α-acetoxy-ent-kaur-16-en-
19-oic acid 

- Rhizome 51 

16α-methoxy-ent-kaur-11-en-
19-oic acid 

- Rhizome 51 

Alkaloids (%) 12.0 – 
17.8 

Rhizomes 92 

Caffeic acid - Roots 93 
Dehydrokaurenoic acid - Roots 70 
ent-9,(11)-dehydro-16-kauren-
19-oic acid 

- Rhizomes 70 

ent-12-oxo-9(11),16-
kauradien-19-oic acid 

- Aerial parts 91 

ent-13-hydroxy-16-kauren-19-
oic acid 

- Root 65 

ent-16-kauren-12-on-19-oic 
acid 

- Roots 91 

ent-16-kauren-19-oic acid - Aerial parts, 
rhizomes and 
roots 

70,91 

ent-kaur-16-en-19-oic acid - Rhizome 51 
ent-kaura-9(11),16-dien-19-oic 
acid 

- Rhizome 51 

Flavonoids (mg CTE/g)
1
 0.04 Roots 63 

Hydroxykaurenoic acid - Roots 70 
Kaempferol  - Leaves 94 
Kaurene hydrate - Roots 70 
Kaurenoic acid - Roots 70 
Lactone - Roots 70 
Quercetin  - Leaves 94 
(R)-3'-O-β-D-
glucopyranosylrosmarinic acid 

- Roots 93 

Rosmarinic acid - Aerial parts 
and roots 

61,93 

Saponin (%) 10.8 – 
34.5 

Rhizomes 92 

Tannin (mg/g) 9.8 – 
62.4 

Rhizomes 92 

Total flavonols (mg QE/mg)
2
 10.6 – 

68.8 
Rhizomes 92 

Total phenolics (mg GAE/g)
3
 0.2 – 

117.8 
Rhizomes and 
roots 

63,92 

Total proanthocyanidin (mg 
CTE/g)

1
 

144.7 
– 
325.7 

Rhizomes 92 

Trachyloban-19-oic acid - Rhizome 51 
Wedelia seco-kaurenolide - Rhizome 51,70,

91 
A. capensis    
Dehydrokaurenoic acid - Roots 70 
Kaurenoic acid - Roots 70 
Lactone - Roots 70 
A. comosa    
Caffeic acid - Roots 93 
Dehydrokaurenoic acid - Roots 70 
Hydroxykaurenoic acid - Roots 70 
Kaurenoic acid - Roots 70 
(R)-3'-O-β-D-
glucopyranosylrosmarinic acid 

- Roots 93 

Rosmarinic acid - Roots 93 
A. galpinii    
Dehydrokaurenoic acid - Roots 70 
Kaurene hydrate - Roots 70 
Kaurenoic acid - Roots 70 
A. insculpta    
Dehydrokaurenoic acid - Roots 70 
Kaurene hydrate - Roots 70 
Kaurenoic acid - Roots 70 
A. longifolia    
Caffeic acid - Roots 93 
Dehydrokaurenoic acid - Roots 70 
Hydroxykaurenoic acid - Roots 70 
Kaurenoic acid - Roots 70 
Lactone - Roots 70 
(R)-3'-O-β-D-
glucopyranosylrosmarinic acid 

- Roots 93 

Rosmarinic acid - Roots 93 
A. natalensis    
Dehydrokaurenoic acid - Roots 70 
Kaurene hydrate - Roots 70 
Kaurenoic acid - Roots 70 
Lactone - Roots 70 
Wedelia seco-kaurenolide - Rhizomes 70 
A. serrata    
Dehydrokaurenoic acid - Roots 70 
Kaurenoic acid - Roots 70 
Lactone - Roots 70 
A. setifera    
Dehydrokaurenoic acid - Roots 70 
Kaurenoic acid - Roots 70 
A. thodei    
Kaurenoic acid - Roots 70 
A. woodii    
Kaurenoic acid - Roots 70 

1
Values expressed as catechin equivalents (CTE) per gram of plant extracts  

2
Values expressed as quercetin equivalent (QE) per gram plant extracts 

3
Values expressed as gallic acid equivalent (GAE) per gram of plant extracts  
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3.3 Pharmacological activities  
The medicinal uses and phytochemical compounds of some 
species from the genus Alepidea have led researchers to 
study their pharmacological activities aimed at correlating their 
medicinal uses with their ethnopharmacological properties. 
The plant extracts and phytochemical compounds of some 
Alepidea species such as A. amatymbica and A. natalensis 
possess a wide range of pharmacological properties such as 
antibacterial, antifungal, anti-HIV, anti-inflammatory, anti-
hypertensive, antioxidant, antiplasmodial, antiprotozoal, 
cardiovascular, diuretic and cytotoxicity activities.  
 
3.3.1 Antibacterial activities 
Stafford et al. [95] evaluated the antibacterial activities of 
ethanol extract of A. amatymbica leaves and rhizomes against 
Bacillus subtilis, Staphylococcus aureus, Escherichia coli and 
Klebsiella pneumoniae using the micro plate method. The 
extract exhibited activities against the tested pathogens with 
minimum inhibitory concentration (MIC) values ranging from 
1.6 mg/ml to 3.1 mg/ml [95]. Afolayan and Lewu [22] evaluated 
the antibacterial activities of methanol and acetone extracts of 
A. amatymbica roots, stems, leaves and rhizomes against 
Serratia marcescens, Staphylococcus epidermidis, Klebsiella 
pneumonae, Micrococcus kristinae, Bacillus aereus, 
Pseudomonas aeruginosa, Escherichia coli, Staphylococcus 
aureus, Streptococcus pyrogenes and Salmonella pooni using 
the agar dilution method. The extracts exhibited activities 
against Staphylococcus epidermidis, Bacillus aereus, 
Staphylococcus aureus and Streptococcus pyrogenes with 
MIC values ranging from 5.0 mg/mL to 10.0 mg/mL [22]. 
Mulaudzi [17] and Mulaudzi et al. [56] evaluated the 
antibacterial activities of aqueous, 80.0% ethanol, 
dichloromethane and petroleum ether of A. amatymbica 
rhizomes against Bacillus subtilis, Staphylococcus aureus, 
Escherichia coli and Klebsiella pneumoniae using micro-
dilution bioassay with neomycin (0.1 mg/ml) as a positive 
control. The extracts exhibited activities against tested 
pathogens with MIC values ranging from 0.4 mg/ml to 3.1 
mg/ml [17,56]. Njume et al. [96] evaluated the antibacterial 
activities of aqueous, ethyl acetate, methanol, ethanol and 
acetone extracts of A. amatymbica against Helicobacter pylori 
using the agar well diffusion method with metronidazole and 
amoxicillin as positive controls. The extracts exhibited 
activities against tested pathogens with zone of inhibition 
ranging from 6.1 mm to 8.5 mm [96]. Okem et al. [63] 
evaluated the antibacterial activities of ethanol extracts of A. 
amatymbica roots against Escherichia coli and Staphylococcus 
aureus using the microdilution assay with neomycin as the 
positive control. The extracts exhibited activities against 
Escherichia coli and Staphylococcus aureus with MIC values 
of 0.2 mg/mL and 0.4 mg/mL, respectively [63]. Muleya et al. 
[64] evaluated the antibacterial activities of hexane, crude, 
methanol, dichloromethane, acetone and ethyl acetate 
extracts of A. amatymbica roots against Staphylococcus 
aureus, Enterococcus faecalis, Escherichia coli and 
Pseudomonas aeruginosa using serial dilution microplate 
assay with gentamycin as a positive control. The extracts 
exhibited activities against the tested pathogens with MIC 
values ranging from 150.0 µg/ml to 650.0 μg/ml [64]. 
Madikizela et al. [26] evaluated the antibacterial activities of 
aqueous and 70% acetone extracts of A. amatymbica whole 
plant parts against Shigella flexneri, Campylobacter jejuni, 
Staphylococcus aureus and Escherichia coli using the 

microtitre plate method with streptomycin and neomycin as 
positive controls. The extracts exhibited activities against 
tested pathogens with MIC values ranging from 0.8 mg/ml to 
12.5 mg/ml [26]. Muleya et al. [65] evaluated the antibacterial 
activities of the compounds ent-13-hydroxy-16-kauren-19-oic 
acid, 16-hydroxy-kaur-6-en-19-oic acid, 14-acetoxy ent-kaur-
16-en-19-oic acid, 14-oxokaur-16-en-19-oic acid and 14-
acetoxo-12-oxokaur-16-en-19-oic acid isolated from A. 
amatymbica roots against Staphylococcus aureus, 
Pseudomonas aeruginosa, Enterococcus faecalis and 
Escherichia coli using microtitre plate method. The compounds 
exhibited activities against the tested pathogens with MIC 
values ranging from 50.0 µg/ml to 1250.0 µg/ml [65]. 
 
Mulaudzi [17] and Mulaudzi et al. [56] evaluated the 
antibacterial activities of aqueous, 80.0% ethanol, 
dichloromethane and petroleum ether of A. natalensis leaves 
and rhizomes against Bacillus subtilis, Staphylococcus aureus, 
Escherichia coli and Klebsiella pneumoniae using micro-
dilution bioassay with neomycin (0.1 mg/ml) as a positive 
control. The extracts exhibited activities against the tested 
pathogens with MIC values ranging from 0.8 mg/ml to 12.5 
mg/ml [17,56]. 
 
3.3.2 Antifungal activities 
Afolayan and Lewu [22] evaluated the antifungal activities of 
methanol and acetone extracts of A. amatymbica roots, stems, 
leaves and rhizomes against Aspergillus niger, Aspergillus 
flavus and Penicillium notatum using the agar dilution method. 
The extracts exhibited activities against the tested pathogens 
with extracts showing more than 50.0% inhibition at 5.0 mg/mL 
[22]. Mulaudzi [17] and Mulaudzi et al. [56] evaluated the 
antifungal activities of aqueous, 80.0% ethanol, 
dichloromethane and petroleum ether of A. amatymbica 
rhizomes against Candida albicans using the micro-dilution 
bioassay with amphotericin B as a positive control. The 
extracts exhibited activities against tested pathogen with the 
MIC and minimum fungicidal concentration (MFC) values 
ranging from 0.2 mg/ml to 6.3 mg/ml [17,56]. Muleya et al. [64] 
evaluated the antifungal activities of hexane, crude, methanol, 
dichloromethane, acetone and ethyl acetate extracts of A. 
amatymbica roots against Aspergillus fumigatus and Candida 
albicans using the serial dilution microplate assay with 
amphotericin B as a positive control. The extracts exhibited 
activities against the tested pathogens with MIC values 
ranging from 150.0 µg/ml to 650.0 μg/ml [64]. 
 
Mulaudzi [17] and Mulaudzi et al. [56] evaluated the antifungal 
activities of aqueous, 80.0% ethanol, dichloromethane and 
petroleum ether of A. natalensis leaves and rhizomes against 
Candida albicans using the micro-dilution bioassay with 
amphotericin B as a positive control. The extracts exhibited 
activities against the tested pathogen with MIC and MFC 
values ranging from 0.2 mg/ml to 6.3 mg/ml [17,56]. 
 
3.3.3 Anti-HIV activities 
Louvel et al. [61] evaluated the anti-HIV activities of aqueous 
extracts of A. amatymbica aerial parts and roots as well as the 
phytochemical compound rosmarinic acid isolated from the 
species against CXCR4-tropic (NL4-3) and CCR5-tropic (NL-
AD87) wild-type viruses using the cell-based replicative assay. 
The extract exhibited moderate activities against the tested 
viruses with the half maximal effective concentration (EC50) 
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value of 22.0 μg/mL against the HIV-1 strain NL4-3 and 85.0 
μg/mL against NL-AD87. The phytochemical compound 
rosmarinic acid exhibited EC50 value of 30.0 μM and 47.0 μM 
against NL4-3 and NL-AD87, respectively [61]. 
 
3.3.4 Anti-inflammatory activities 
Stafford et al. [95] evaluated the anti-inflammatory activities of 
ethanol extracts of A. amatymbica leaves and rhizomes using 
the cyclooxygenase (COX-1) inhibition assay. The COX-1 
inhibition exhibited by the leaf and rhizome extracts ranged 
from 77.0% to 96.0% [95]. Mulaudzi [17] and Mulaudzi et al. 
[56] evaluated the anti-inflammatory activities of aqueous, 
80.0% ethanol, dichloromethane and petroleum ether of A. 
amatymbica rhizomes using the enzyme-based 
cyclooxygenase assays COX-1 and COX-2 with indomethacin 
as a positive control. The COX-1 and COX-2 inhibition 
exhibited by the dichloromethane and petroleum ether extracts 
were higher than 90.0% [17,56]. Muleya et al. [64] evaluated 
the anti-inflammatory activities of acetone extracts of A. 
amatymbica roots against 15-soybean lipoxygenase enzyme. 
The inhibition activity of 15-soybean lipoxygenase enzyme by 
the crude extracts of A. amatymbica at concentration of 25.0 
μg/ml was 55.0% [64]. Muleya et al. [65] evaluated the anti-
inflammatory activities of the phytochemical compounds ent-
13-hydroxy-16-kauren-19-oic acid, 16-hydroxy-kaur-6-en-19-
oic acid, 14-acetoxy ent-kaur-16-en-19-oic acid, 14-oxokaur-
16-en-19-oic acid and 14-acetoxo-12-oxokaur-16-en-19-oic 
acid isolated from A. amatymbica roots using 15-soybean 
lipoxygenase inhibition assay. The inhibition activities of 15-
soybean lipoxygenase enzyme exhibited by the phytochemical 
compounds ranged from 40.0% to 80.0% and EC50 values 
ranging from 19.1 µg/ml to 81.2 µg/ml [65]. 
 
Mulaudzi [17] and Mulaudzi et al. [56] evaluated the anti-
inflammatory activities of aqueous, 80.0% ethanol, 
dichloromethane and petroleum ether of A. natalensis leaves 
and rhizomes using the enzyme-based cyclooxygenase 
assays COX-1 and COX-2 with indomethacin as a positive 
control. The COX-1 and COX-2 inhibition exhibited by the 
dichloromethane and petroleum ether extracts were higher 
than 75.0% [17,56]. 
 
3.3.5 Anti-hypertensive activities 
Somova et al. [51] evaluated the anti-hypertensive activities of 
the phytochemical compounds diterpene kaurenoids ent-kaur-
16-en-19-oic acid, ent-kaura-9(11),16-dien-19-oic acid, 
trachyloban-19-oic acid, 16α-methoxy-ent-kaur-11-en-19-oic 
acid, 11α-acetoxy-ent-kaur-16-en-19-oic acid and wedelia 
seco-kaurenolide isolated from A. amatymbica by measuring 
the blood pressure in conscious rats using the tail cuff method. 
The phytochemical compounds exhibited the anti-hypertensive 
activities [51]. 
 
3.3.6 Antioxidant activities 
Muleya et al. [64] evaluated the antioxidant activities of 
hexane, crude, methanol, dichloromethane, acetone and ethyl 
acetate extracts of A. amatymbica roots using the 2,2′-azino-
bis(3-ethylbenzothiazoline)-6-sulfonic acid (ABTS) and 2,2-
diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging 
assays with trolox and ascorbic acid as positive controls. The 
extracts exhibited activities with EC50 values ranging from 1.3 
µg/ml to 152.0 µg/ml in ABTS and EC50 values ranging from 
4.2 µg/ml to 36.3 µg/ml in DPPH [64]. Mangoale and Afolayan 

[92] evaluated the antioxidant activities of aqueous, methanol 
and acetone extracts of A. amatymbica rhizomes using ABTS, 
DPPH, ferric reducing antioxidant power (FRAP), hydrogen 
peroxide (H2O2) and nitric oxide (NO) assays with vitamin C 
and butylated hydroxytoluene (BHT) as positive controls. The 
extracts exhibited concentration-dependent increase in 
inhibition which were comparable to activities exhibited by the 
positive controls with half maximal inhibitory concentration 
(IC50) values ranging from 0.0004 mg/mL to 2.7 mg/mL [92]. 
 
3.3.7 Antiplasmodial activities 
Clarkson et al. [97] evaluated the antiplasmodial activities of 
aqueous, dichloromethane and dichloromethane : methanol 
(1:1) extracts of A. amatymbica whole plant parts against 
Plasmodium falciparum strain D10 using the parasite lactate 
dehydrogenase (pLDH) assay. The dichloromethane : 
methanol (1:1) extract exhibited moderate activities with IC50 
value of 12.5 µg/ml [97]. Mokoka [98] and Mokoka et al. [99] 
evaluated the antiplasmodial activities of dichloromethane and 
dichloromethane: methanol (1:1) extracts of A. amatymbica 
whole plant parts against Plasmodium falciparum with 
benznidazole chloroquine (IC50 = 0.05 µM) as a positive 
control using the [G-3H]-hypoxanthine incorporation assay. 
The dichloromethane and dichloromethane : methanol (1:1) 
extracts exhibited activities with IC50 values of 2.7 µg/mL and 
3.7 µg/mL, respectively [98,99]. 
 
3.3.8 Antiprotozoal activities 
Mokoka [98] and Mokoka et al. [99] evaluated the 
antiprotozoal activities of dichloromethane and 
dichloromethane : methanol (1:1) extracts of A. amatymbica 
whole plant parts against Trypanosoma cruzi, Trypanosoma 
brucei rhodesiense and Leishmania donovani with 
benznidazole (IC50 = 0.5 µg/mL), melarsoprol (IC50 = 0.03 
µM) and miltfosine (IC50 = 0.2 µg/mL) as reference drugs. The 
determination of the activities of the extracts against these 
pathogens was done using Almar Blue and resazurin assays. 
The extracts exhibited activities with IC50 values ranging from 
5.0 µg/mL to 99.5 µg/mL [99]. 
 
3.3.9 Cardiovascular activities 
Somova et al. [51] evaluated the cardiovascular activities of 
the phytochemical compounds diterpene kaurenoids ent-kaur-
16-en-19-oic acid, ent-kaura-9(11),16-dien-19-oic acid, 
trachyloban-19-oic acid, 16α-methoxy-ent-kaur-11-en-19-oic 
acid, 11α-acetoxy-ent-kaur-16-en-19-oic acid and wedelia 
seco-kaurenolide isolated from A. amatymbica by assessing 
the coronary flow on isolated rat heart and by testing the 
potential coronary vasodilating effects. The phytochemical 
compounds exhibited the cardiovascular activities [51]. 
 
3.3.10 Diuretic activities 
Somova et al. [51] evaluated the diuretic activities of the 
phytochemical compounds diterpene kaurenoids ent-kaur-16-
en-19-oic acid, ent-kaura-9(11),16-dien-19-oic acid, 
trachyloban-19-oic acid, 16α-methoxy-ent-kaur-11-en-19-oic 
acid, 11α-acetoxy-ent-kaur-16-en-19-oic acid and wedelia 
seco-kaurenolide isolated from A. amatymbica by using the 
Lipschitz test in rats. The phytochemical compounds exhibited 
the diuretic activities [51]. 
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3.3.11 Cytotoxicity activities 
Muleya et al. [65] evaluated the cytotoxicity activities of the 
phytochemical compounds ent-13-hydroxy-16-kauren-19-oic 
acid, 16-hydroxy-kaur-6-en-19-oic acid, 14-acetoxy ent-kaur-
16-en-19-oic acid, 14-oxokaur-16-en-19-oic acid and 14-
acetoxo-12-oxokaur-16-en-19-oic acid isolated from A. 
amatymbica roots against the dermal mesenchymal stem cells 
line and monkey Vero cells. The phytochemical compounds 
exhibited activities against both the dermal mesenchymal stem 
cells line and monkey Vero cells with IC50 values ranging from 
20.0 µg/mL to 55.0 µg/mL [65]. 
 

4 CONCLUSION 
This review provides a summary of the current knowledge of 
the medicinal uses, phytochemistry and pharmacological 
activities of Alepidea species. Several species are known to 
have medicinal uses and also used as charm and for ritual 
purposes. Extracts of Alepidea were found to be rich in 
diterpenoids, particularly kaurene derivatives. Many biological 
activities have been investigated, in particular antibacterial, 
antifungal, anti-HIV, anti-inflammatory, anti-hypertensive, 
antioxidant, antiplasmodial, antiprotozoal, cardiovascular, 
diuretic and cytotoxicity activities. Most of the studies focused 
on crude extracts, and only a few on phytochemical 
compounds isolated from the Alepidea species. Although 
several studies have been conducted into the phytochemistry 
and pharmacological properties of A. amatymbica and A. 
natalensis, there are still gaps on the correlation of medicinal 
application of the Alepidea species, their 
ethnopharmacological properties and toxicity. Therefore, 
detailed studies focusing on the phytochemical, 
pharmacological and toxicological properties of Alepidea 
species are recommended. 
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