
 

Abstract— Diabetes mellitus is a metabolic chronic disease 

characterized by persistent hyperglycemia resulting in 

oxidative stress. Excessive production of reactive oxidative 

species (ROS) through the mitochondrial electron transport 

chain and other pathways destroys the macromolecules such 

as proteins, lipids, and DNA thereby leading to an 

inflammatory response involving the excessive production of 

cytokines, which leads to the augmentation of the production 

of ROS and subsequently leads to tissue damage. One of the 

complications of diabetes mellitus is male infertility which 

results from reproductive tissue damage. Oxidative stress and 

chronic inflammation in the male reproductive tissue pose a 

great risk in the development of male infertility. Although, 

synthetic drugs are conventionally used in the treatment of 

diabetes and its complications, the cost implications and 

adverse effects associated with the use of the drugs cannot be 

overemphasized. Hence, the quest for cost-effective 

alternative with fewer side effects such as natural products are 

highly imperative. Therefore, the present review aimed at 

providing available ethnobotanical information about 

medicinal plants used in Thengwe, Limpopo Province in the 

management of diabetes and its complications such as male 

infertility. 

 

Keywords— Diabetes mellitus-related male infertility, 

inflammation, oxidative stress, medicinal plants. 

 

I. INTRODUCTION 

Diabetes mellitus (DM) is a non-communicable metabolic 

disease defined by different complications that is caused by 

hyperglycaemia (Wang et al., 2021). Hyperglycaemia is the 

hallmark of DM and a consequence of the alterations in the 
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secretion and/or action of insulin (insulin resistance) (Mudau 

et al., 2022). Major predisposing factors, including genetic 

predisposition, obesity, poor food, and other lifestyle 

selections, are linked to insulin resistance and pancreatic beta 

cell degeneration (Kumar et al., 2021).   Hyperglycaemia is 

implicated in complications such as cardiovascular disease, 

nephropathy, neurodegenerative diseases, and male infertility 

(Abou Zeid et al., 2021; Johnson et al., 2019; Nanti et al., 

2019). The increased blood glucose molecules react with 

macromolecules in the body, altering and damaging them 

(Roxo et al., 2019). The rise in DM prevalence contributes to 

the rise in male infertility, and is a great financial and public 

health concern (Temidayo & Stefan, 2017). The link between 

DM and male infertility is mitigated by the excessive 

production of reactive oxidative species and inflammatory 

cytokines, led by hyperglycaemia (Oguntibeju, 2019).  

The exposure of cells to high glucose levels causes the 

mitochondria to produce excess ROS and leads to oxidative 

stress (Nolfi-Donegan et al., 2020), an instigator of the 

progression of DM-related complications (Olofinsan et al., 

2022). Furthermore, the interaction of glucose molecules with 

other macromolecules also increase ROS (Fishman et al., 

2018). ROS are highly reactive and unstable and can easily 

oxidise other molecules such as proteins, lipids, and DNA 

thereby damaging them (Hosseini et al., 2019). Oxidative 

stress occurs when the production of ROS exceeds their 

elimination by antioxidants (Kurutas, 2016). Immune cells 

release inflammatory cytokines  in response to tissue damage 

(Nna et al., 2019). The damage caused by both high levels of 

glucose and oxidative stress leads to the excessive release of 

inflammatory cytokines, causing more damage (Nna et al., 

2019). The high levels of inflammatory cytokines, and 

oxidative stress in the male reproductive organs is detrimental 

to the production and maturation of spermatozoa, and can lead 

to male infertility (Agarwal et al., 2018).  

 

The prevalence of DM has risen more in developing 

countries compared to developed countries, with DM being 

the second leading cause of death in South Africa. A large 

number of people (415 million) worldwide are affected by 

DM, and it is estimated that double the amount will be 

affected by 2040 (Ibrahim et al., 2019).  It is also estimated 

that approximately 5% of the world’s population may be 
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diabetic by the year 2030 (Abou Zeid et al., 2021). A rapid 

rise in the prevalence of DM from 4.5% to 12.7% in South 

Africa was recorded between the years 2010 to 2019 

(Grundlingh et al., 2022). Besides the rise in mortality, DM 

reduces the quality of life and increases the number of males 

affected by infertility issues (Johnson et al., 2019). It has been 

recorded that 50% of infertility cases involve male-related 

causative factors (Abdillahi & Van Staden, 2012). There is 

currently no known cure for DM, however, drugs such as 

metformin, glibenclamide, insulin, acarbose, and miglitol are 

prescribed to diabetic patients for the management of DM 

complications (Liu et al., 2018; Lv & Guo, 2020). These 

drugs are reported to decrease blood glucose levels, 

ameliorate oxidative stress and inflammation, and inhibit 

enzymes responsible for the breakdown of carbohydrates into 

glucose molecules (Ibrahim et al., 2019). Currently prescribed 

drugs are accompanied by side effects, and high production 

costs (Innalegwu et al., 2022). The disadvantages behind the 

use of synthetic drugs in the treatment of DM complications 

show a need in a more cost-effective and efficacious method 

of treatment (Ibrahim et al., 2019). The pathway link between 

DM and male infertility has led to further investigation and 

findings of an alternative therapeutic way of treating male 

infertility in diabetic individuals. 

The use of medicinal plants dates back to the existence of 

humankind (Petrovska, 2012). Over 80% of the African 

population use medicinal plants as a form of treatment (Nanti 

et al., 2019). Although the mechanisms behind the 

effectiveness of these plants was not yet investigated, ancient 

people continued to utilise them as food and to treat ailments 

(Aremu, 2022). Presently, more information about medicinal 

plants obtained from ethnobotanical surveys and biomedical 

studies has been published. Through available publications, it 

is evident that medicinal plants contain nutrients and 

phytochemicals such as polyphenols, alkaloids,  and 

flavonoids which are key to the effectiveness of these plants 

(Alabi et al., 2019; Joseph et al., 2017; Moichela et al., 2021).  

In Thengwe community of Limpopo Province, South 

Africa, traditional healers traditionally treat DM and male 

infertility using medicinal herbs. Phytochemicals in these 

medicinal plants can ameliorate oxidative stress and 

inflammation, thereby treating DM and male infertility (Nna 

et al., 2019). The different plants used by these Vhavenda 

people for the treatment of DM have been published, 

however, the potential of the same plants in the treatment of 

male infertility in diabetic patients is not well established. 

Additionally, there are more medicinal plants known and used 

by traditional healers regardless of their appearance in the 

literature. The documentation of more plants in the treatment 

of DM, and their potential benefits in specifically treating 

male infertility could lead to further investigation of the 

mechanisms of action of these plants, and an increase in their 

use to lower the prevalence of male infertility. More studies 

on the different plants used in traditional medicine could pave 

a way to more discovery of suitable dosage, preparation, and 

method of administration, for a more efficacious way of 

treatment. Improvement and more documentation of the use of 

medicinal plants could create a safer (less adverse effects), 

more accessible and more effective way of treating DM and 

related male infertility. 

II. METHODOLOGY 

A. Study area 

The ethnobotanical survey was carried out in Thengwe 

village in Limpopo, South Africa. Thengwe village lies in the 

far North of Limpopo province between coordinates 22° 24' 

0.0''-23° 36' 0.0'' S and 29° 12' 0.0'' and 31° 12' 0.0'' E. Figure 

1 represents the location of Thengwe village. 

 

 
 
Fig 1. The location of Thengwe village in Limpopo province, South 

Africa, with the indication of the Brackenridgea Nature reserve in 

Mafukani (Tiawoun et al., 2019). 

 

B. Data collection 

An ethnobotanical survey was carried out at Thengwe 

village in Limpopo, South Africa, through a structured one-

on-one interview with 5 traditional healers about the 

medicinal plants used in the treatment of DM-related male 

infertility, together with their local names. Approval to get this 

information was obtained from the Chief of Tshidongololwe 

village. Information about medicinal plants used in Limpopo 

for the treatment of DM-related male infertility was obtained 

from publications found in different databases such as, 

PubMed, Scopus, Science Direct, Wiley, and Springer, by 

searching for keywords such as, diabetes mellitus, male 

infertility, medicinal plants, and Limpopo.  

III. RESULTS AND DISCUSSION 

Amongst others, the following plants were found in 

Thengwe village, Limpopo, South Africa. This study recorded 

10 taxa used in the treatment of both DM and the resulting 

treatment of male infertility. The method of preparation for 

these medicinal plants was found to be majorly concoction 

and administration was done orally. These plants were also 

identified in the literature and their benefits in DM and in 

male infertility were linked. The information on the selected 

plants is also represented in Table 1.  

 

TABLE I:  
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Ethnobotanical information for plants used for the treatment 

of DM-related male infertility in Thengwe village, Limpopo 

Province, South Africa. Local names of the plants are 

indicated in brackets. 

 
Name of 

plant 

Part 

used for 

DM-

related 

male 

infertili

ty 

Dosage Method of 

preparation 

and 

administration 

Other known 

benefits 

Androstach

ys johnsonii 

(Musimbiri) 

 

 

Leaves 250 ml 

per day 

for 2 

weeks 

Orally (water 

decoction) 

Sexually 

transmitted 

diseases 

Annona 

senegalensi

s (Muembe) 

  

 

Leaves  

Roots  

1 

Tablespoo

n 3 times 

a day 

Orally (water 

infusion) 

Erectile 

dysfunction, 

malaria, and 

intestinal 

worms. 

 

Brackenrid

gea 

zanguebaric

a 

(Mutavhatsi

ndi) 

 

Roots 250 ml 

per day 

for 2 

weeks 

 

Orally (water 

decoction) 

Healing of 

wounds 

Garcinia 

livingstonei 

(Mupimbi) 

 

 

 

 

Leaves, 

roots, 

and 

stem  

2 shots 3 

times a 

day for 7 

days 

Orally (ethanol 

infusion) 

Stomach 

cramps, 

bacterial 

infections 

 

Peltophoru

m 

africanum  

(Musese) 

 

Leaves  

Roots 

and bark  

250 ml 

per day 

for 2 

weeks 

 

Orally (water 

decoction) 

Viral 

infections 

Rhoicissus 

tridentate 

(Murumbul

ambudzana) 

Stem Half a cup 

per day 

for 2 

weeks 

 

Orally (water 

infusion) 

unknown 

Securidaca 

longepedun

culata 

(Mpesu) 

 

Stem 

bark  

Half a cup 

per week 

for 4 

weeks 

 

Orally (water 

decoction) 

Sexually 

transmitted 

diseases 

Senna 

petersiana 

(Munemben

embe) 

 

 

Leaves  

Seeds  

Half a cup 

per week 

for 2 

weeks 

 

Orally (ethanol 

infusion) 

Stomach 

cramps 

Terminalia 

sericea 

(Mususu) 

Roots  

Bark  

Leaves 

 

250 ml 

per day 

for 2 

weeks 

 

Orally (water 

decoction) 

Bacterial 

infections 

Ximenia 

caffra 

(Mutshili) 

Roots  

Leaves  

Fruits  

One cup 

per day 

for 2 

weeks 

Orally (water 

decoction) 

unknown 

 

 

 

Traditional healers (informants of the present study) were 

mainly male, although randomly selected. They reported that 

their way of knowing and locating these plants for any 

treatment was through divine communication with the 

ancestors. The most used parts of medicinal plants for the 

treatment of DM and male infertility were the roots and 

leaves, followed by the stem bark, fruits and seeds. The vast 

availability of medicinal plants in Thengwe village supports 

the medical route popularly taken by the citizens of the area. 

Traditional healers in Limpopo have reported the use of 

Androstachys johnsonii (Musimbiri in Tshivenda), also known 

as Lebombo ironwood, as a treatment for DM and male 

infertility. Androstachys johnsonii is a tall (15 m) evergreen 

plant found in areas of Africa with very dry soil and low 

rainfall (Gandiwa et al., 2011). In addition to its effect on 

male infertility treatment, the leaves of Androstachys 

johnsonii have been recorded to have an aphrodisiac effect on 

men (Maroyi, 2013). Besides the report from traditional 

healers, the treatment of DM-related complications by 

Androstachys johnsonii extract is not well investigated. 

Androstachys johnsonii has also been used to treat bacterial 

infections (Georginah et al., 2012).  

 

 
Fig 2. Androstachys johnsonii (Musimbiri). 

 

Some medicinal plants have been recorded as food or food 

additives. Annona senegalensis (Muembe in Tshivenda), also 

known as “Wild custard apple” is a shrub (2-11m tall) with 

smooth green leaves that have brownish hair on the dorsal 

side, a greyish-brownish stem, and green fruits that turn 

yellow and orange when ripe (Okhale et al., 2016). These 

plants are found in hot climates next to river banks in forests 

(Okhale et al., 2016). The fruits of A. senegalensis are edible, 

with the flowers used as a seasoning in foods (Donhouedé et 

al., 2022). Supporting the evidence that this plant has been 

used in the treatment of DM and its complications, it was 

reported that the leaf extracts of A. senegalensis are beneficial 
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in the reduction of blood glucose (Ibrahim et al., 2019; Nanti 

et al., 2019). Furthermore, the effect of A. senegalensis in the 

treatment of  DM is linked to its antioxidant and anti-

inflammatory capacity (Ibrahim et al., 2019). 

The compounds in  A. senegalensis such as hexadecanoic 

acid, methyl ester, 1,3-octadecenal, and bis (2-methylpropyl) 

ester are associated with the inhibitory effect of the leaf 

extract of the plant on α-amylase and α-glucosidase, leading to 

the amelioration of hyperglycaemia (Ibrahim et al., 2019). 

Previous studies have showed that phytochemicals such as 

flavonoids, saponosides, triterpenes and tannins are 

constituents of A. senegalensis, corroborating the findings that 

this plant has antioxidant effects (Nanti et al., 2019; Okhale et 

al., 2016). The roots of the plant are prepared by the 

traditional healers in Limpopo to treat male infertility 

(Mahwasane et al., 2013). Similar to this report, infusions of 

the roots of the plant are prepared in Nigeria for the treatment 

of erectile dysfunction, another male reproduction 

complication accompanying DM (Okhale et al., 2016). It was 

also reported that the concoction prepared with A. 

senegalensis treats malaria and intestinal worms (Donhouedé 

et al., 2022). 

 

 
Fig 3. Annona senegalensis (Muembe). 

 

Brackenridgea zanguebarica is known as Mutavhatsindi by 

the Vhavenda people. It has green leaves, and a yellow-

pigmented stem and grows up to 10 m tall in tropical areas 

(Möller et al., 2010; Rasethe, 2022). The B. zanguebarica 

plants are fenced at the Brackenridgea Nature Reserve in 

Thengwe, Limpopo where their harvest is controlled, due to 

the species being endangered (Rasethe, 2022). Several 

superstitions and witchcraft reports follow the use of B. 

zanguebarica which has been known to be a way to protect 

the plants from being overused (Rasethe, 2022). Traditional 

healers also used the roots of B. zanguebarica for the healing 

of wounds, and later switching to the leaves of the plant for 

the same purpose, due to raised conservation strategies. 

Isolation of phenolic compounds from B. zanguebarica has 

revealed the presence of different flavonoids in the crude root 

extract (Möller et al., 2010).  

 

 
Fig 4. Brackenridgea zanguebarica (Mutavhatsindi). 

 

Garcinia livingstonei (Mupimbi in Tshivenda), also known 

as “African mangosteen” is a small evergreen plant with very 

small leaves found in high temperature areas. Garcinia 

livingstonei is known for its antioxidant and anti-inflammatory 

effects in the treatment of DM complications (Joseph et al., 

2017). Compounds such as morelloflavone, morelloflavone-7-

sulphate, guttiferone A, sargaol (Mulholland et al., 2013), 

amentoflavone, 4’momomethoxy amrentoflavone (Kaikabo & 

Eloff, 2011), and phenols (flavonoids and alkaloids) (Joseph 

et al., 2017) have been isolated from the leaves, roots and 

stem of Garcinia livingstonei. The identification of the 

different compounds in the plant supports the benefits of the 

plant in treating DM-related male infertility. The leaves of this 

plant are also used to relieve stomach cramps. 

 

 
Fig 5. Garcinia livingstonei (Mupimbi). 

 

Peltophorum africanum is well known as Musese by the 

Vhavenda people. Phytochemical screening of the leaves of P. 

africanum revealed the availability of phytochemical 

compounds such as tannins, flavonoids and saponins, 

contributing to the antioxidant effect of the plant (Abou Zeid 

et al., 2021). In addition to these compounds, P. africanum 

also contains catechin, and bergenin, a C-galloylglycoside, 

adding to the antioxidant capacity of the plant (Theo et al., 

2009). The antioxidant capacity of this plant could possibly 

explain its therapeutic effect in the amelioration of 

hyperglycaemia and the treatment of male infertility. Although 

the method of extraction differs in some studies compared to 

the method used (water extraction) by the selected traditional 

healers in Limpopo, findings show the antidiabetic effect of 

this plant through the inhibition of α-amylase (Abou Zeid et 

al., 2021). A previous ethnobotanical study has recorded the 

use of the roots and bark of P. africanum in the treatment of 

male infertility (Abdillahi & Van Staden, 2012;  Theo et al., 

2009). P. africanum is also beneficial in the treatment of viral 
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infections due to its ant-inflammatory effect (Adebayo et al., 

2017). The reduction of proinflammatory cytokines caused by 

P. africanum could contribute to its benefit in the treatment of 

DM-related male infertility. 

 

 
Fig 6. Peltophorum africanum (Musese). 

 

Rhoicissus tridentate (Murumbulambudzana in Tshivenda), 

also known as “Wild grape” is a shrub with wedged green to 

black leaves and greenish-yellow flowers, known for its 

benefit in the treatment of DM (Aremu, 2022; Mukundi et al., 

2015). Traditional healers have reported that the plant is 

mostly used for the treatment of sexually transmitted diseases 

(Nazer et al., 2019).The identification of phenols, flavonoids, 

saponins and tannins in the stems of R. tridentate suggests the 

antioxidant and anti-inflammatory effect of the plant, which 

explains the amelioration of the DM complications, including 

male infertility (Mukundi et al., 2015). Very few publications 

report the benefits of this plant in DM complications.  

 

 
Fig 7. Rhoicissus tridentate (Murumbulambudzana). 

 

Securidaca longepedunculata (Mpesu in Tshivenda) is 

popularly known as “Violet tree”, grows up to 6 m tall and 

produces purplish-green fruits (Abubakar et al., 2022). The 

plant is mostly used for the treatment of erectile dysfunction, 

and for aphrodisiac effects. Its roots and stem bark are known 

by traditional healers for the treatment of both DM and male 

infertility (Innalegwu et al., 2022; Musa et al., 2022). This 

plant is known to contain useful phytochemicals such as 

flavonoids, xanthones, terpenes, and steroids with a high 

capacity to ameliorate oxidative stress (Innalegwu et al., 

2022). A previous study also identified antioxidants such as 

saponins, flavonoids and terpernoidsin the stem bark of the 

plant (Adefolaju et al., 2019). Root-bark extracts of S. 

longepedunculata affect the testicular parameters of rabbits 

and improve fertility (Chika et al., 2017), which may be 

attributed to the bioactive compound content of this plant. The 

treatment with S.longepedunculata on rats has shown the 

effect of this plant in the improvement of both sperm 

concentration and sperm motility, and could possibly reverse 

DM effects in the spermatozoa (Chika et al., 2017). 

 

 
Fig 8. Securidaca longepedunculata (Mpesu) 

 

Senna petersiana (known as Munembenembe in Tshivenda) 

has been recorded for its benefit in the treatment of DM 

complications through the inhibition of α-amylase and α-

glucosidase (Mudau et al., 2022; Olofinsan et al., 2022). The 

hypoglycaemic effect of this plant is also linked to the 

pancreatic lipase inhibitory capacity of its leaf extracts 

(Olofinsan et al., 2022). Leaves contain phenolic compounds 

such as flavonoids that boost the plant’s antioxidant capacity 

(Olofinsan et al., 2022). The leaves of S. petersiana possess 

an antioxidant effect through the activation of antioxidant 

enzymes thereby ameliorating oxidative stress (Olofinsan et 

al., 2022). Activation of these enzymes in the testes could be a 

possible mechanism behind the treatment of male infertility. 

The use of  the seeds S. petersiana for the treatment of male 

infertility in traditional medicine is recorded (Rajkovic et al., 

2022). 

 

 
Fig 9. Senna petersiana (Munembenembe). 

 

Terminalia sericea (Mususu in Tshivenda) is one of the 

popular medicinal plants in Africa (Anokwuru et al., 2020). It 

is a small plant that grows up to 8 m tall well known as 

“Silver cluster leaf” (Anokwuru et al., 2020). It is used as an 

antibiotic due to its microbial effect (Nel et al., 2020). The 

stem of T. sericea is used in the treatment of DM 

complications due to its effect on inhibiting carbohydrate 

hydrolysis enzymes such as α-amylase and α-glucosidase 
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(Nkobole et al., 2011). The reduction of blood glucose could 

possibly contribute to the reduction of macromolecule damage 

in the male reproductive organs, thereby reducing male 

infertility. The bark of this plant also possesses high 

antioxidant capacity suggested to be caused by the availability 

of phytochemicals such as catechin, epicatechin, 

gallocatechin, β-sitosterol, β-sitosterol-3-acetate, and lupeol in 

the stem bark (Nkobole et al., 2011). Flavonoids (rutinoside 

and quercetin galloyl-glucoside) were isolated from the leaves 

of T. sericea in support of the antioxidant content of the plant 

(Sobeh et al., 2019). 

 

 
Fig 10. Terminalia sericea (Mususu). 

 

Ximenia caffra (Mutshili in Tshivenda), also known as sour 

plum, is a shrub that grows in tropical areas in African 

countries such as Tanzania, Namibia, Limpopo and Botswana 

(Sobeh et al., 2017). The poor and dry soil in the Thengwe 

farms in Limpopo favour the existence of these plants (Jacob 

et al., 2021). X. caffra has a stem with grey to black barks, 

and green to creamy white flowers that can sometimes be 

reddish-pink (Jacob et al., 2021). X. caffra is known for its 

multiple benefits and its commercial use, due to the use of its 

oils for cosmetics, and the consumption of its fruits and nuts 

(Maroyi, 2016). The leaves and roots of X. caffra are used for 

the treatment of male infertility (Sobeh et al., 2017). 

Phytochemical analysis of the roots of this plant revealed the 

identification of compounds such as tannins and other 

flavonoids such as catechins, epicatechins and quecetin 

explaining the antioxidant capacity of the plant (Nkosi et al., 

2022; Sobeh et al., 2017). In corroboration of this finding, the 

antioxidant capacity of the leaves of X. caffra was measured 

and found to be high and of potential in the treatment of DM 

complications (Jacob et al., 2021). The association of the 

treatment of DM and male infertility by this plant is linked to 

the amelioration of hyperglycaemia and the increase levels of 

insulin (Sobeh et al., 2017). A study conducted by Nkosi and 

colleagues also supported the evident hypoglycaemic effect of 

the plant deduced from the α-amylase and α-glucosidase 

inhibitory effect of the fruits it produces (Nkosi et al., 2022). 

 

 
Fig 11. Ximenia caffra (Mutshili). 

 

IV. CONCLUSION 

Male infertility is a home-breaker in many countries of the 

world. It is eminent to seek solution to male infertility all ways 

possible including herbal approach. The present study 

reviewed 10 plants used in Thengwe village, Limpopo in the 

treatment of DM-related male infertility. This shows the vast 

possibility of the discovery and improvement of more ways to 

treat male infertility associated with DM.  Findings from the 

present study revealed there is limited studies documented on 

the reviewed plants.  The indigenous knowledge of medicinal 

plants is valuable resources for health management. 

Knowledge of traditional medicine use need to be protected 

through proper documentation of recipes enumerations. It is 

obvious that traditional knowledge on the use of medicinal 

plants must be recorded before it is lost to future generations. 

The paucity of scientific literature information on the 

pharmacological activities of some plant species demonstrates 

the need for more ethnobotanical survey studies to capture and 

document the folk medicinal use of plants in South Africa and 

around the world. This study will provide a foundation for 

future phytochemical and pharmacological investigations into 

the beneficial medicinal properties of such plants. Rather than 

relying exclusively on trial and error resulting from random 

screening procedures, adequately documented traditional 

knowledge may address challenges in identifying plants with 

medicinal uses that could find new applications for the 

beneficial of all humans. 
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