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ABSTRACT

Traditional utilization of medicinal plants against diabetes mellitus (DM) is common in South Africa and other African countries. This study was aimed 
at documenting medicinal plants used against DM by the Bapedi and Vhavenda ethnic groups of the Limpopo province, South Africa. This study was 
based on a review of literature published in scientific journals, books, reports from national, regional, and international organizations, theses and 
conference papers obtained from libraries and electronic databases. A total of 61 plant species belonging to 39 botanical families, mainly the Fabaceae 
(n=6), Asteraceae (n=5), and Cucurbitaceae (n=4) were used by Bapedi (n=33) and Vhavenda (n=25) to treat and manage DM. Cassia abbreviata, 
Momordica balsamina, and Moringa oleifera are used by both the Bapedi and Vhavenda people. Plant parts widely used to prepare DM medicines 
include roots (40.0%), leaves (27.0%), bark (15.0%), and whole plant (7.0%). Monotherapy preparations made from a single plant species are the 
most dominant (88.5%) while 11.5% are prepared from a combination of two or more species. More than half (65.5%) of the species used to treat and 
manage DM are known to possess antidiabetic activities and various secondary metabolites. This study illustrates the importance of medicinal plants 
in the treatment and management of DM in South Africa.
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INTRODUCTION

Diabetes mellitus (DM) is a major cause of morbidity and mortality 
worldwide that occurs either when the pancreas does not produce 
enough insulin (a hormone that regulates blood sugar, or glucose), 
or when the body cannot effectively use the insulin it produces [1]. 
In 2006, about 230 million people, representing 6% of the world 
population were diagnosed with this disease, of which 80% were 
from the developing world [2]. According to the World Health 
Organization [1], diabetes caused 1.5 million deaths in 2012, with 
more mortality reported in low-  and middle-income countries than 
in high-income countries. DM is a public health challenge in Africa, 
where 7,146,000 people were diagnosed with the diseases in 2000, 
with a projected increase to 18,645,000 in 2030 [3]. An estimated 1.5 
million deaths were reported in 2012 among Africans, directly caused 
by this chronic disease of lifestyle [4]. About 3.9 million Nigerians 
are diabetic [5], over 60% of Kenyan population is diabetic [6], while 
5.7% of Zimbabwean population is diabetic [7]. DM is also widespread 
among the Egyptian population aged between 10 and 79 years, with 
nearly 10.4% DM incidence [8]. RSesearch by Thinyane and Theketsa 
[9] showed that 31,000 people in Lesotho are diabetic and the number 
is expected to increase to 42,000 by 2030. DM is also one of the major 
non-communicable diseases in South Africa, considered to be ninth 
among the top ten leading causes of premature mortality in the country 
[10]. Recent data from International Diabetes Federation [11] found 
that 7% (translating to about 3.85 million) of South Africans between 
the ages of 21 and 79 years have DM.

DM of all types can lead to serious complications including heart 
attack, stroke, kidney failure, leg amputation, vision loss, and nerve 
damage, thus increasing the overall risk of dying prematurely [4]. 
The cornerstones of diabetes management and treatment include 
lifestyle intervention (that is, healthy diet and physical activity) 
along with pharmacological therapy and routine blood glucose 
monitoring [12]. Common pharmacological agents such as bile acid 
sequestrant, dipeptidyl peptidase IV, dopamine agonist, meglitinides, 

metformin, sodium-glucose transport protein inhibitors, sulfonylureas, 
thiazolidinediones, and α-glucosidase inhibitors are available to 
manage complications of DM by lowering blood glucose [13]. In 
most developing countries, the majority of people rely on traditional 
healers’ services and medicinal plants to treat and manage DM. This 
is highlighted by number of studies focusing on this ailment in several 
countries including Nigeria [14], Uganda [15], Kenya [16], Algeria [17], 
Cameroon [18], Morocco [19], and South Africa [20-23]. The Limpopo 
Province in South Africa is inhabited by diverse ethnic groups [24] such 
as Bapedi (52.94%), Vhatsonga (16.98%), and Vhavenda (16.72%). 
The present study was aimed at documenting medicinal plants used 
against DM by the Bapedi and Vhavenda ethnic groups of the Limpopo 
Province, South Africa.

FOLKLORE MEDICINAL PLANTS USED TO TREAT DM IN THE 
LIMPOPO PROVINCE

The present review study recorded 61 plant species from 39 botanical 
families, mainly the Fabaceae (n=6), Asteraceae (n=5), Cucurbitaceae 
(n=4), and Asphodelaceae and Tiliaceae (n=3) that are used by the 
Bapedi and Vhavenda ethnic groups of the Limpopo Province, South 
Africa to treat and manage DM (Table 1). The majority of the species 
(n=33) are used by the Bapedi ethnic group, while 25 species are 
used by the Vhavenda. This indicates that there is very little overlap 
in terms of information on herbal medicines for DM among the 
Vhavenda and Bapedi people. The medicinal plant used by both Bapedi 
and Vhavenda includes Cassia abbreviata, Momordica balsamina, 
and Moringa oleifera. Comparison between finding of this study and 
literature reporting on the use of medicinal plants for DM by other 
cultures in South Africa and elsewhere showed that Aloe arborescens, 
Aloe marlothii, Anthocleista grandiflora, Callilepis laureola, Cannabis 
sativa, Carica papaya, Carpobrotus edulis, C. abbreviata, Catharanthus 
roseus, Centella asiatica, Citrus limon, Combretum molle, Cucurbita pepo, 
Cymbopogon citratus, Elaeodendron transvaalense, Euclea natalensis, 
Ficus carica, Ficus sycomorus, Grewia villosa, Hypoxis hemerocallidea, 
Mangifera indica, M. oleifera, M. balsamina, M. charantia, M. foetida, 
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Family Scientific name Vernacular name V (Venda), 
S (Sepedi), and T (Tsonga)

Habit Parts used Antidiabetic 
activity

Acanthaceae #Blepharis spp Juss Bohlobohlo (S) Shrub Roots [26] ‑
Aizoaceae #Carpobrotus edulis (L.) L. Bol. Lepolomo la go naba/moshipse (S) Herb Leaves [22] [27]
Anacardiaceae €Mangifera indica Wall. Munngo (V) Tree Bark [28] [29]
Anacardiaceae Searsia lancea (L.f.) F. A. Barkley Mushakaladza (V) Tree Macerated in water [30] ‑
Amaranthaceae #Gomphrena celosioides Mart. Lebolomo la naga (S) Herb Roots [26] ‑
Amaryllidaceae #Gethyllis namaquensis 

(Schonland) Oberm.
Naka tsa tholo (S) Herb Bulb [22] ‑

Apiaceae #Centella asiatica (L.) Urb. Unknown Herb Roots [22] [31]
Apocynaceae €Catharanthus roseus (L.) G. Don Luvha (V) Herb Roots [28] [32]
Apocynaceae #Plumeria obtusa L. Mohlare wa maswi wa sukiri (S) Tree Leaves [22] ‑
Araliaceae #Cussinia spicata Thunb. Unknown Herb Roots [22] ‑
Asparagaceae #Sansevieria hyacinthoides (L.) 

Druce.
Mokgotla (S) Shrub Roots [26] ‑

Asphodelaceae €Aloe arborescens Mill. Tshikhopha (V) Shrub Leaves [28] [37]
Asphodelaceae #Aloe marlothii A. Berger subsp. 

Marlothii
Kgopha ya go eema (S) Tree Leaves [22] ‑

Asphodelaceae Aloe micracantha Haw Tshikhopha tshituku (V) Tree Leaves [30] ‑
Asteraceae #Helichrysum caespititium (DC) 

Harv.
Bokgatha/Mabjana/Mmeetse (S) Herb Whole plant [22] ‑

Asteraceae #Callilepis laureola DC. Phela Herb Roots [22] ‑
Asteraceae €Schkuhria pinnata (Lam.) Kuntze Luswielo (V) Herb Whole plant [28,33] [34]
Asteraceae €Vernonia colorata Drake Phathane (V) Shrub Leaves [28] [35]
Asteraceae #Tarchonanthus camphoratus L. Moologa (S) Tree Roots [22] [36]
Cactaceae #Opuntia ficus‑indica Mill Motloro/Torofeiye (S) Tree Leaves or roots [22,38], 

leaves mixed with Momordica 
balsamina and Aloe spp. [26]

[39]

Canellaceae €Warburgia salutaris (G. Bertol.) 
Chiov.

Mulanga (V) Tree Bark [28] [40]

Cannabaceae €Cannabis sativa L. Mbanzhe (V) Herb Whole plant [28] [41]
Caricaceae #Carica papaya L. Mophopho (S) Tree Roots [22] [42]
Celastraceae €Elaeodendron 

transvaalense (Burtt Davy) R. H. 
Archer

Mukuvhazwivhi (V) Tree Bark [28] Deutschländer 
(2010)

Combretaceae Combretum molle R. Br. ex G. Do Mugwiti (V) Tree Leaves [30] [43]
Cucurbitaceae €,#Momordica balsamina L. Lugu (V), Nkgakga, nku, 

Mothwatwa (S)
Herb Leaves [22,28], leaves 

mixed with Aloe spp. and 
Opuntia ficus‑indica [26]

[44]

Cucurbitaceae #Momordica charantia L. Monamelala (S) Herb Leaves [22] [45,46]
Cucurbitaceae Momordica foetida Schumach Nngu (V) Herb Leaves [30] [47]
Cucurbitaceae Cucurbita pepo L. Thanga (V) Herb Fruits [30] [48]
Ebenaceae #Euclea natalensis A.DC subsp. 

angustifolia F White
Mohlakola (S) Tree Roots [26] [40]

Euphorbiaceae Bridelia mollis Hutch Mukumba kumba (V) Tree Leaves [30] ‑
Fabaceae €,#Cassia abbreviata L. Munembenembe (V), 

Molomanama (S)
Tree Bark or roots [26,28,49,50], 

bark mixed with Ficus 
sycomorus and Grewia 
occidentalis [28]

[49]

Fabaceae €Elephantorrhiza burkei Benth. Gumululo (V) Tree Bark [28] ‑
Fabaceae #Lessertia microphylla (Burch. ex 

DC.) Goldblatt and J. C. Manning
Mosapelo (S) Shrub Roots [22] [51]

Fabaceae €Schotia brachypetala Sond. Mulubi (V) Tree Roots [28] ‑
Fabaceae #Senna italica Mill. Setlommana (S) Shrub Roots [26,49] [49]
Fabaceae Senna petersiana (Bolle) Lock Munembenembe (V) Tree Fruits or roots [30] ‑
Hypoxidaceae €Hypoxis hemerocallidea Fisch., C. 

A. Mey and Avé‑Lall.
Thithigwane (V) Herb Bulb mixed with Citrus 

limon [28]
[52,53]

Hypoxidaceae #Hypoxis iridifolia Baker Monna maledu (S) Herb Tuber [22] ‑
Kirkiaceae #Kirkia wilmsii Engl. Legaba/Modumela (S) Tree Tuber [22] ‑
Loganiaceae €Anthocleista grandiflora Gilg Mueneene (V) Tree Bark [54] ‑
Lauraceae #Persea americana Mill. Moafokhathe (S) Tree Roots [22] [55]
Malvaceae #Grewia flavescens Juss. Mpharatshwene (S) Shrub Roots [26] [56]
Malvaceae #Waltheria indica L. Motayabannyana (S) Herb Roots [26,49] [57]
Moraceae €Ficus sycomorus L. Muhuyumagalangafhasi (V) Tree Bark mixed with 

Cassia abbreviata and 
Grewia occidentalis [28]

[58]

Moraceae #Ficus carica L. subsp. 
rupestris (Hausskn.) Browicz

Mofeiye (S) Tree Roots [22] [59]

Menispermaceae #Tinospora fragosa (I. Verd.) I. 
Verd. and Troupin

Makgonatsohle (S) Tree Bark or leaves [26,49] [49]

Table 1: Plants used traditionally to treat diabetes mellitus in the Limpopo Province, South Africa

(Contd...)

http://www.ipni.org/ipni/idAuthorSearch.do?id=5227-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DSchkuhria%2Bpinnata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12634-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DSchkuhria%2Bpinnata%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=16043-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DWarburgia%2Bsalutaris%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=1600-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DWarburgia%2Bsalutaris%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=30947-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DElaeodendron%2B%2Btransvaalense%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=30947-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DElaeodendron%2B%2Btransvaalense%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=2744-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DHypoxis%2Bhemerocallidea%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=6411-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DHypoxis%2Bhemerocallidea%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=6411-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DHypoxis%2Bhemerocallidea%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=342-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DHypoxis%2Bhemerocallidea%2B%26output_format%3Dnormal
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Opuntia ficus-indica, Persea americana, Prunus persica, Psidium guajava, 
Punica granatum, Schkuhria pinnata, Senna italica, Tarchonanthus 
camphoratus, Vernonia colorata, Waltheria indica, Warburgia salutaris, 
and Ziziphus mucronata are popular as DM remedies (Table 2). Some of 
these species particularly, C. papaya, C. citratus, F. carica, F. sycomorus, 
G. villosa, M. indica, M. oleifera, M. charantia, O. ficus-indica, P. americana, 
P. persica, P. granatum, S. italica, and Z. mucronata are well-known 
edible food plants in South Africa and other countries. Therefore, their 
oral prescription as DM therapies might be safe, and future research 
should thus, focus on evaluating their nutraceutical, and/or functional 
properties. The traditional knowledge of the therapeutic utilization of 
the rest of the species, namely, Aloe micracantha, Aptosium linearize, 
Bridelia mollis, Cussonia spicata, Elephantorrhiza burkei, Englerophytum 
magalismontanum, Gethyllis namaquensis, Gomphrena celosioides, 
Grewia flavescens, Grewia occidentalis, Helichrysum caespititium, 
Hermannia quartiniana, Hypoxis iridifolia, Kirkia wilmsii, Lessertia 
microphylla, Mimusops zeyheri, Plumeria obtusa, Schotia brachypetala, 
Searsia lancea, Senna petersiana, and Tinospora fragosa as DM remedies 
is presently restricted to either the Bapedi or Vhavenda people of 
the Limpopo Province, South Africa. This finding corroborates the 
observation made by Watson and Preedy [25] that each ethnic culture 
has its own relationship with the environment and a medical knowledge 
that uses specific therapeutic plants.

PLANT HABIT AND PARTS USED

Trees (52.5%), herbs (34.4%), and shrubs (13.1%) are the primary 
sources of medicinal plants used to treat and manage DM in the 
Limpopo Province (Table 1) were tree (n=32), herbs (n=21), and shrubs 
(n=8). In research studies carried by Amal and Masarrat [97] and 
Nasution et al. [98], trees and herbs were reported as primary sources 
of medicinal plants against this disease. Trees are known to be non-
seasonal in nature which implies that they are accessible throughout a 
year; hence, their parts are preferred by indigenous people for remedy 
preparations in the Limpopo Province. Likewise, herbs are usually 
abundant and are easy to collect. Plant parts widely used to prepare 
DM medicines include roots (40.0%), leaves (27.0%), bark (15.0%), 
and whole plant (7.0%) (Fig. 1). Similar findings were reported among 
other indigenous people in South Africa [20], Kenya [16], and Republic 
of Benin [99]. Monotherapy preparations made from a single plant 
species are the most dominant (88.5%) while 11.5% are prepared from 
a combination of two or more species. Similar findings were reported 

by various authors focusing on DM in other countries of the world 
such as Bangladesh [100], India [101], and Malaysia [102]. Contrary 
to the findings of the current study, indigenous people residing in 
Nigeria [103,104] and Kenya [16] mainly prepare DM herbal recipes 
from a combination of parts obtained from different plants. Bussmann 
and Sharon [105] and Rasoanaivo et al. [106] argued that mixing 
dissimilar plant species during medicinal preparation is done to 
augment the efficacy of the herbal medicines. Therefore, preference of 
mono recipes among the Bapedi and Vhavenda people may imply that 
the used medicinal plant species contain potent phytochemicals that 
are effective against DM.

ANTIDIABETIC ACTIVITIES OF USED MEDICINAL PLANTS

A review of the scientific literature reporting on antidiabetic activity 
of the 61 medicinal plant species used by Bapedi and Vhavenda people 
of the Limpopo Province to treat and manage DM was conducted. The 
results showed that 40 species (65.6%) have antidiabetic properties 

Fig. 1: Plant parts used to treat diabetes mellitus in the Limpopo 
Province, South Africa
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Family Scientific name Vernacular name V (Venda), 
S (Sepedi), and T (Tsonga)

Habit Parts used Antidiabetic 
activity

Moringaceae €,#Moringa oleifera Lam. Muringa (V); Makgonatsohle (S) Tree Leaves [28], leaves or 
seeds [22]

[60]

Myrtaceae Psidium guajava Linn Mugwavha (V) Tree Leaves [30] [61]
Poaceae €Cymbopogon citratus Stapf. Tie‑ya‑ thavha (V) Herb Whole plant mixed with 

Hypoxis hemerocallidea [28]
[62]

Punicaceae #Punica granatum L. Mokgarenate (S) Tree Roots [22] [63]
Rhamnaceae #Ziziphus mucronata Willd. Mokgalo (S) Tree Roots [26] [64]
Rosaceae Prunus persica (Linnaeus) Batsch Muberegisi (V) Tree Leaves [30] [65]
Rutaceae €Citrus limon (L.) Burm.f. Tshikara (V) Tree Fruit [28] [66]
Scrophulariacae #Aptosium linearize Marloth and 

Engl.
Unknown Herb Roots [26] ‑

Sapotaceae #Mimusops zeyheri Sond. Mmupudu (S) Tree Leaves [22] ‑
Sapotaceae #Englerophytum 

magalismontanum (Sond.) T. D. 
Penn.

Mohlastwa (S) Tree Bark [22] ‑

Sterculiaceae #Hermannia quartiniana A. Rich. Unknown Herb Roots [22] ‑
Tiliaceae €Grewia occidentalis L. Mulembu (V) Tree Bark mixed with 

Cassia abbreviata and 
Ficus sycomorus [28]

‑

Tiliaceae #Grewia villosa Willd Mopharantshone ( S) Shrub Roots [26] ‑
Tiliaceae #Triumfetta spp. Unknown Herb Roots [22] ‑
Vernacular name: S=Sepedi, V=Tshivenda; Bapedi (#), Vhavenda (€) and VhaTsonga (≠)

Table 1: (Continued)

http://www.ipni.org/ipni/idAuthorSearch.do?id=12653-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DCitrus%2Blimon%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=12368-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DCitrus%2Blimon%2B%26output_format%3Dnormal
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(Table 1), thus providing support to their traditional usage as a remedy 
for DM by these cultures. For instance, the oral administration of 
C. roseus leaf powder produces an antihyperglycemic effect, and lowed 
both total cholesterol and triglyceride levels, while increasing HDL-
cholesterol in STZ-induced diabetic rats [32]. Flavonoids compounds 

including quercetin isolated from C. pepo encompass hypoglycemic 
effect in diabetic rats [48]. Chauhan [59] found that the F. carica 
(200 mg/kg p.o) methanolic extract which was orally dispensed to 
diabetic rats, reduced blood glucose levels and triglycerides after 
observation. Extracts (aqueous) from another Ficus species; F. 
sycomorus was assessed by Njagi et al. [58] for antidiabetic potential 
and also evaluated for in vivo toxicity in alloxan-induced diabetic mice. 
The results indicated that F. sycomorus contains antidiabetic activity 
and it safely lowered blood glucose level to levels way below what 
insulin, the model drug, lowers, in a dose-dependent manner. Similarly, 
extract (50–800 mg/kg) of H. hemerocallidea significantly reduced 
hypoglycemia in both normal (normoglycemic) and diabetic rats [52], 
therefore, proving to be an alternative remedy for the treatment of DM. 
Likewise, dosage of 100 mg/kg and 200 mg/kg of the C. papaya seeds 
extract significantly decreased blood glucose levels on this rat [42]. 
The acetone extract of whole fruit powder of Momordica charantia 
in doses 0.25, 0.50, and 0.75 mg/kg body weight lowered the blood 
glucose from 13.3% to 50.0% after 8–30-day treatment in alloxan 
diabetic albino rats [46]. Overall, outcomes of the afore-mentioned 
scientific studies suggest that the mentioned plants and those which 
harbors antidiabetic activity depicted in Table 1, may be of great value 
in managing DM in human beings, and are also potential candidates for 
further exploration for possible herbal drugs development [107,108]. 
However, the mechanisms of action against DM of remaining 25 species; 
16 used by Bapedi and four by Vhavenda, remain unknown. Therefore, 
further studies should be conducted to explore the antidiabetic 
activity and responsible bioactive compounds of these plants, 
especially A. micracantha, A. linearize, B. mollis, E. magalismontanum, 
G. namaquensis, G. villosa, H. quartiniana, and M. zeyheri which none of 
their active principles have not yet been evaluated.

CONCLUSION

The present study revealed that the Bapedi and Vhavenda people 
in the Limpopo Province still use traditional plant-based medicines 
to treat and manage DM. Some the species documented in this study 
are also used elsewhere as therapies for DM and are characterized 
by antidiabetic activities. Therefore, there are a need for detailed 
phytochemical, pharmacological, and toxicological evaluations aimed 
at correlating medicinal uses of such species with their phytochemistry 
and pharmacological activities.
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