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A B S T R A C T   

Introduction: Health issues affecting males remain a public health challenge due to the limited treatments and 
male health-seeking behaviour. In South Africa, local communities have relied on plant-based therapies to ad
dress health issues including those affecting males. This review explored the ethnobotanical and indigenous 
knowledge of plants used for managing male urogenital and sexual-reproductive conditions in South Africa, to 
establish the existing status and identify gaps for further research. 
Methods: Following a systematic search, 51 eligible studies were extracted from electronic databases. 
Results: A total of 337 plants belonging to 83 families were collated across seven provinces in South Africa. 
Fabaceae (37) and Asteraceae (37) were the most represented plant families. Hypoxis hemerocallidea Fisch., 
C.A.Mey. & Avé-Lall. (18 citations), and Entada elephantina (Burch.) S.A.O’Donnell & G.P.Lewis (synonym: 
Elephantorrhiza elephantina (Burch.) Skeels) (12 citations) were the commonly used plants. Roots (33.4%) and 
leaves (17%) were the most commonly used plant parts. Decoction (44%) and oral-based (53%) were the 
dominant preparation and administration method, respectively. The two major health conditions had 18 sub- 
categories as derived from the eligible studies. Particularly, aphrodisiac and erectile dysfunction were the most 
encountered conditions and were managed with 133 plants. Provinces such as the Northern Cape and North West 
had limited studies on plants used for male healthcare needs. 
Conclusion: We highlighted the importance of plants in meeting the primary healthcare needs of males. This 
suggests the need to promote additional research into the cultural, therapeutic, and dynamic trends in the use of 
plants for meeting the healthcare needs of males, especially in rural areas.   

Introduction 

Disorders of urogenital and sexual-reproductive functions are 
common, most prevalent and often neglected conditions among men of 
all ages, ethnicities, and cultural backgrounds, which may develop at 
any phase of life (Dunn et al., 2004; Ariba et al., 2007; Idung et al., 
2012; Mitchell et al., 2013). In addition, the increased engagement of 
civil society in improving male urogenital and sexual-reproductive 
health conditions and the important role of males in the gender equality 
agenda calls for explicit commitment and action (Russell-Bennett et al., 
2024). According to StatsSA (2021), the average life expectancy at birth 
for males was 59.3 years in 2021. Health conditions such as erectile/ 
sexual dysfunction, bladder and kidney problems, prostate problems 
and low sperm count account for 40% of total infertility or failure to 
achieve pregnancy in South Africa (Jacobson, 2010). In addition, sy
philis, gonorrhoea and chlamydia infections account for 6–10 million 

cases in men aged 15–49 years (Kularatne et al., 2018). Globally, males 
tend to have a shorter life expectancy than women (Sen, 1993; Okojie, 
1994; Baker et al., 2014; WHO, 2011; 2019 ). Male sexual dysfunction 
(SD), urinary tract infections, urinary incontinence, and sexually 
transmitted infections (STI) often require lifelong treatment with sev
eral relapses and side effects occurring after treatments with conven
tional drugs (Taibi et al., 2021). 

Urogenital and sexual reproduction comprises a series of internal 
and external organs that function collaboratively to produce male germ 
cells that fuse with female germ cells to produce offspring and form part 
of male excretion (Spasovska Trajanovska et al., 2013; Chen et al., 
2019). Urogenital and sexual reproduction health encompasses the 
proper functioning of the reproductive system and sexual function at all 
stages of life. The maintenance of normal sexual and reproductive 
function depends on the coordination of the human multi-system, in
volving the coordination of the nervous system, the cardiovascular 
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system, and the endocrine system (Spasovska Trajanovska et al., 2013; 
Gerra et al., 2016). When the systems or psychosocial aspects above 
change, it affects the quality of normal sex life. 

In South Africa, conditions related to urogenital and sexual-re
production health coupled with access to healthcare facilities dis
proportionally affect males. The shortage of medical personnel and 
medications in South Africa restricts healthcare access to those living in 
remote rural areas (De Villiers, 2021). Moreover, health services are of 
often of poor quality and late diagnosis makes the treatment difficult for 
underprivileged communities (Falchetta et al., 2020). The United Na
tions Sustainable Development Goals of 2030 (specifically goal #3) 
provides a solid framework for promoting action aimed at reducing 
premature mortality among people and improving their health and 
well-being which should look at various and diverse mechanisms such 
as the use of traditional medicines and practices (Russell-Bennett et al., 
2024). Medicinal plants and associated products have remained an in
tegral part of human society and shaped healthcare development 
throughout history (Halberstein, 2005; Fokunang et al., 2011; Kalle and 
Sõukand, 2012). 

In many developing countries, rural communities rely extensively 
on the use of medicinal plants to manage and treat male urogenital and 
sexual-reproductive health conditions (Makunga et al., 2008; Hossan 
et al., 2010; Abdillahi and Van Staden, 2012; Kaingu et al., 2013; 
Sofowora et al., 2013; Moteetee and Kose, 2016; Tsobou et al., 2016;  
Yuan et al., 2016; Ajao et al., 2019; Fiaveh, 2020; Feyisa et al., 2022;  
Mongalo and Raletsena, 2022). Recent years have seen an increased 
interest in developing new drug leads and/or compounds from plant- 
based materials to address the global health concerns such as erectile/ 
sexual dysfunction, low sperm count, and urinary tract infections 
(Cragg and Newman, 2013; Sen and Samanta, 2015; Masuku et al., 
2020; Newman and Cragg, 2020; Ogunlakin et al., 2023). The current 
review entails a systematic collation and analysis of studies focusing on 
the use of medicinal plants and associated indigenous knowledge in the 
management of male urogenital and sexual-reproductive health condi
tions in South Africa. It is anticipated that the review will establish the 
prevailing status, identify existing knowledge gaps and serve as re
ference material for future research efforts in the field of medicinal 
plants and male health. 

Materials and methods 

Search procedure 

Literature was sourced from scientific databases such as Google 
Scholar, PubMed, ScienceDirect, Scopus, Web of Science, and Medline. 
Additionally, dissertations, theses, and ethnobotanical books were re
trieved from the North-West University online repositories. This served 
as source materials required to execute a systematic literature search to 
identify all articles and published books related to the use of plants for 
the management of male urogenital and sexual-reproductive health 
conditions in South Africa. The timeline was from January 1996 to 
December 2023. Diverse keywords and phrases were used to access 
eligible articles. These include the male urinary tract, male reproduc
tion, male urological systems, male sexually transmitted infection, male 
health care, traditional male medicine, health anthropology, male 
ethnomedicinal studies, herbal remedies for male diseases, Indigenous 
knowledge of plants used for males, and ethnobotanical papers con
taining information on plants which was unambiguously linked to a 
male health use. The Boolean operators of ‘AND’ and ‘OR’ were in
cluded to extend the search. Bibliographies of selected articles were also 
examined to identify further references that might have been omitted 
from the initial searches. All published studies related to the use of 
plants for managing male health urogenital and sexual-reproductive 
conditions in South Africa were included in this systematic review 
(Table 1; Fig. 1). 

The search strategy adhered to the PRISMA statement (Liberati 
et al., 2009; Moher et al., 2009). The four-step procedure was im
plemented through identification, screening, eligibility, and inclusion 
(Gough et al., 2017). In the identification phase, 3 552 articles were 
found. In the screening phase, all these articles’ titles and abstracts were 
read. Articles (in total of 1 500), which did not have these keywords in 
abstracts, were excluded from the next screening (Fig. 1). During the 
review for the abstracts, introductions, and conclusions, we made a 
synthesis and looked deeper into publications which were ethnobota
nical studies conducted in South Africa and contained data on the use of 
plants to treat male urogenital and sexual-reproduction health condi
tions; published in scientific peer-reviewed journals in English; based 
on empirical evidence, contain at least one citation of a plant species 
use; for each study. The collected information included Latin names of 
the plants, plant parts, diseases or condition treatment, preparation and 
mode of administration; and STIs that were explicitly indicated to affect 
males. Plants names were verified by using the World Flora Online 
(https://www.worldfloraonline.org/). 

A total of 870 articles were excluded as not meeting the inclusion 
criteria (Fig. 1). The exclusion criteria were based on articles, research 
solely concerned with modern medicines and those lacking explicit 
indication related to male subject matter. Articles published in lan
guages other than English were excluded as there could be translation 
errors. Furthermore, letters, case reports, manuals, and guidelines, and 
those reporting female and animal studies were excluded from this 
review (Fig. 1). Fifty-one (51) articles were selected for full-text elig
ibility. When the primary inspection of an abstract of an article did not 
give adequate information to make an informed judgement, the full 
article was searched in the third step and reviewed before deciding on 
their inclusion in the review, and those that met the inclusion criteria 
were retrieved for critical appraisal (Fig. 1). 

Results and discussion 

Overview of studies on plants used in managing male urogenital and sexual- 
reproduction health conditions 

Based on eligibility criteria, 51 studies on plants used to manage 
male urogenital and sexual-reproduction health conditions, conducted 
throughout South Africa were identified (Fig. 1). Male health conditions 
pose a significant public health problem globally (Jewkes et al., 2009; 
Baker et al., 2014; Hensen et al., 2014; Peters and Norton, 2018; Colvin, 
2019). Maintaining health conditions in males is essential in main
taining a healthy happy family and the prevention of violent behaviour 
in the family unit (Yount et al., 2020; Torres-Soto et al., 2022). How
ever, the current conventional therapies have limited control of the 
pathological aspects of conditions affecting male as well as their high 
cost and limited availability for many rural populations particularly in 
developing countries led to the realisation of alternative therapies 
(Yadav and Agarwala, 2011; Masuku et al., 2020). The importance and 
the diversity of ethnobotanical studies have generated a great deal of 
information about the uses of plants and have provided valuable eth
nobotanical information, but these investigations remained fragmented 
(Li et al., 2019; Fakchich and Elachouri, 2021). All the published works 
considered in this review entailed ethnobotanical field surveys on 
medicinal plants used for male urogenital and sexual reproduction 
conditions (Table 1). 

As shown in Table 1, 45% of the studies were conducted in Limpopo 
Province, followed by KwaZulu-Natal Province (15.6%), and Eastern 
Cape Province (13.7%). The provinces with the least studies were 
Western Cape (10%), Mpumalanga (7.9%), North-West (3.9%) and 
Northern Cape (3.9%). Based on the area or region, most of the studies 
conducted in Limpopo were done in Capricorn, Sekhukhune, and Wa
terberg district municipalities, and the most represented ethnic group 
were Bapedi. These results corroborate the study conducted by Mongalo 
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and Makhafola (2018), which referred to Limpopo Province as a hot
spot for medicinal plants which may be associated with the rich bio
diversity. However, studies may be lacking in certain areas due to 
limited funding, lack of awareness, language and cultural barriers, 
stigma associated with studied conditions and other factors that might 
serve as setbacks in documenting such medicinal plants (Mongalo and 
Raletsena, 2022). Furthermore, most of the surveys might have yielded 
fewer plant species due to the reluctance of participants to offer in
formation and or the lack of researchers capable of extracting in
formation from various communities (Chinsembu, 2016). Given the 
importance of depositing voucher specimens of recorded plants in the 
herbarium (Nesbitt, 2014; Weckerle et al., 2018; Yadav, 2020), it is 
commendable that 92% of the eligible articles adhered to this re
quirement (Table 1). 

The diverse range of participants involved in the eligible studies 
were Traditional Health Practitioners (THPs, 50%), community mem
bers (25%), herbalists and Indigenous Knowledge Holders (IKHs, 8%) 
(Table 1). The high proposition of THPs may stem from their status as 
primary health caregivers among African communities, serving a vital 
role in the delivery of healthcare (Domfeh, 2007; Thipanyane et al., 
2022). THPs, alongside community members, herbalists, and IKHs, 
offer distinct approaches aimed at reinstating Indigenous health models 
(Zuma et al., 2016). Given their widespread across Africa, these services 
are pivotal in healthcare provision, particularly in less developed re
gions (Matowa et al., 2020). In South Africa specifically, THPs assume 
significant roles, encompassing practices such as divination, diagnostic, 
consultations and herbal remedies distribution, thus contributing sig
nificantly to the healthcare landscape (Campbell-Hall et al., 2010;  
Zuma et al., 2016). Data was collected through a set capture ques
tionnaire and open interviews. Approximately 79% of the studies col
lected their data through structured, semi-structured, in-depth, or 
structured interviews which were supplemented with field walks. Other 
studies applied the Rapid Appraisal Approach and Focus Group Dis
cussion (5%), the Matrix Method, with a visual aid, and Case study 
(8%) (Table 1). According to Vogl et al. (2004), the use of multi
disciplinary methods of data collection in ethnobotanical studies pro
vides a means for both getting to know participants and generating 
important insights that can be compared with results from our struc
tured techniques. These methods offer a good opportunity to explore 
and experiment with various techniques, enabling the collection of both 
qualitative and quantitative data on contemporary theoretical issues 
surrounding the development, nature, and transmission of ethnobota
nical knowledge. The questionnaires were designed to focus on the 
local names of plants, their various medicinal applications, the parts of 
the plant used and the methods of preparation and administering 
treatments to patients. 

Based on the analysed literature, the studies applied a combination of 
qualitative analysis methods alongside limited quantitative indices such as 
Informants Consensus Factor (ICF), Frequency of Citation (FC), Fidelity 
Level (FL), and Relative Frequency Citation (RFC). According to Zougagh 
et al. (2019), ethnobotanical indices can develop linkages between plant 
species and their assigned applications, which may be influenced by plant 
availability and cultivation ease, as indicated by the high utilisation rates 
among surveyed participants. Even though these ethnobotanical indices 
are used to quantify data and imply efficacy or drug discovery potential, 
their validity is questioned due to a lack of development by statisticians or 
pharmacologists, casting doubt on their ability to appropriately represent 
cultural plant relevance (Leonti, 2022). This raises broader questions re
garding whether numerical values can properly convey the cultural sig
nificance of plants, going beyond mathematical considerations and into 
core epistemological questions. 

Inventory of plants used to manage male health conditions 

Based on the eligible studies, an inventory of 337 plant species used 
for managing male urogenital and sexual-reproductive health Ta
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conditions was recorded (Table 2). Ethnobotanical knowledge and 
practice within any culture vary by geographical origin, residence, 
ethnicity, religion, age, and gender (Pfeiffer and Butz, 2005). Analysis 
of the data revealed that Hypoxis hemerocallidea Fisch., C.A. Mey. & 
Avé-Lall. (18 citations, treating 11 conditions), Entada elephantina 
(Burch.) S.A.O’Donnell & G.P.Lewis (synonym: Elephantorrhiza ele
phantina (Burch.) Skeels) (12 citations, treating 11 conditions), Carica 
papaya L. (11 citations, treating four conditions), Catharanthus roseus 
(L) G. Don (10 citations, treating eight conditions) and Peltophorum 
africanum Sond. (10 citations, treating five conditions) were the most 
commonly used plants for the treatment of male urogenital and sexual- 
reproductive health conditions (Table 2). Studies conducted in other 
countries such as Botswana (Mukanganyama et al., 2011), Lesotho 
(Kose et al., 2015; Moteetee and Kose, 2016; Seleteng-Kose et al., 
2019), Namibia (Chinsembu et al., 2015), and Zambia (Chinsembu, 
2016) have found similar results that the above-mentioned plant spe
cies were used to manage men’s urogenital and sexual-reproductive 
health conditions. The causes for the similarity may be an agreement on 
the possession of biologically active compounds or the effectiveness of 
the medicinal plants for the reported conditions. H. hemerocallidea, 
commonly known as African potato, Titikwane/Sesogadi, Inkomfe, 
Monna wa maledu, iLabatheka and starflower, is listed in southern Africa 
as one of the most popular indigenous medicinal plants (Van Wyk et al., 
2008). Existing studies have demonstrated that H. hemerocallidea is 
traditionally used for the treatment of a wide range of conditions in
cluding aphrodisiac (Semenya et al., 2013a; Mongalo and Makhafola, 
2018), genital warts ((De Wet et al., 2012; Asong et al., 2019), 

Gonorrhoea (Erasmus et al., 2012), Human Immunodeficiency Virus 
and Acquired Immunodeficiency Syndrome (HIV/AIDS) (Gail et al., 
2015; Rasethe et al., 2019), bladder and prostate problems (Ndawonde 
et al., 2007; Nzue, 2009; Philander, 2011; Mhlongo and Van Wyk, 
2019), sterility (Rasethe et al., 2019), testicular tumours/cancer 
(Ndawonde et al., 2007; Thinyane and Maroyi, 2019; Shabangu, 2021), 
erectile dysfunction (Semenya et al., 2013e), STI (Ndawonde et al., 
2007; De Wet et al., 2012), urinary tract infections (Thinyane and 
Maroyi, 2019) and syphilis (Asong et al., 2019). H. hemerocallidea is 
mentioned as one of the species used for the treatment of urinary tract 
infections, infertility, treatment of benign prostate hypertrophy, HIV/ 
AIDS, immune boosting, and testicular cancer in other studies 
(Bandeira et al., 2001; Otunola and Afolayan, 2019; Pereus et al., 2019; 
Aparicio et al., 2021). 

In terms of popularity (based on occurrence and uses in multiple 
provinces) about 9% (30) of the recorded plants (H. hemerocallidea, E. 
elephantina, C. papaya, C. roseus, P. africanum, Eucomis pallidiflora Baker, 
Securidaca longepedunculata Fresen., Ziziphus mucronata Willd., 
Dodonaea viscosa Jacq., Opuntia stricta (Haw.) Haw., Sclerocarya birrea 
Hochst., Senna italica Mill., Zanthoxylum humile (E.A.Bruce) 
P.G.Waterman, Albizia adianthifolia (Schumach.) W.Wight, Annona se
negalensis Pers., Drimia sanguinea (Schinz) Jessop, Eucomis autumnalis 
(Mill.) Chitt., Jatropha zeyheri Sond, Kigelia africana (Lam.) Benth., 
Merwilla plumbea (Lindl.) Speta, Ximenia caffra Sond., Boophone disticha 
Herb., Ricinus communis L., Solanum aculeastrum Dunal, Bulbine fru
tescens Willd., Bulbine latifolia Spreng., Prunus africana (Hook.f.) 
Kalkman, and Hypoxis obtusa Burch.) were identified as the most 

Fig. 1. Systematic approach applied for the selection of articles included in this review.  
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popular based on high number of citations (3−20), availability in 
provinces (2−7) and uses (2−12) for managing multiple health con
ditions in male (Table 2). The relatively high frequency of citation for 
most commonly used plants could indicate their effectiveness against 
diverse male diseases/conditions. 

Furthermore, H. hemerocallidea (Ndawonde et al., 2007; Nzue, 2009; 
Philander, 2011; De Wet et al., 2012; Semenya et al., 2013a; Gail et al., 
2015; Asong et al., 2019; Mhlongo and Van Wyk, 2019; Shabangu, 
2021), E. elephantina (Semenya et al., 2013a; Mongalo and Makhafola, 
2018; Asong et al., 2019; Mathibela et al., 2019; Rasethe et al., 2019;  
Thinyane and Maroyi, 2019; Mataha, 2021; Shabangu, 2021) and C. 
papaya (De Wet et al., 2012; Erasmus et al., 2012; Maroyi and Mosina, 
2014; Maema et al., 2016a) are reported to be used for medicinal 
purposes by different societies thereby suggesting their dependency, 
effectiveness, and the existence of an immense amount of local 
knowledge. Hence, these plants are promising candidates to be priori
tised for future studies on efficacy and safety. 

Significance and insights embedded in local plant names 

Plants are generally known by their local names in every part of the 
world. Local names of plants could be considered as the roots of tra
ditional plant biodiversity knowledge (Khasbagan and Soyolt, 2008). 
These local names always comprise a segment of the daily vocabulary of 
a particular language. These local names may reflect a broad spectrum 
of information on local uses, ecology, physiology, anatomy, pharma
cognosy, chemistry and several other aspects. Most often, the local 
names are given based on some salient features e.g., appearance, shape, 
size, habit, habitat, smell, taste, colour, utility and other peculiar 
characters. It describes some characteristic features of the plant, in 
which the communities are interested. Hence, local names depend on 
the way that the users perceive and interact with their environment 
(Leyew, 2011). These local names were the manifestations of human’s 
long-standing association with their surroundings. The local nomen
clatures are often concerned only with locally observed phenomena; 
most of the communities have a definite system of nomenclature of 
their flora (Singh, 2008). It may hold important information on tradi
tional botanical knowledge, and material and non-material use of plants 
(Berlin, 2014). Even though local names can give some clues about the 
identity of a plant species in question, the present study indicated that 
local names are not exactly suitable for the final identification of the 
plant species. 

In the present review, we compiled available local names of the 
listed plants used by the communities as recorded in the published 
articles. Local names were available for most of the plants in IsiZulu, 
Tshivenda, Setswana, IsiXhosa, Sepedi, Afrikaans, and English 
(Table 2). S. italica and H. hemerocallidea, for instance, have seven local 
names in six different provinces. Local names vary depending on the 
region. While E. autumnalis is recognised by five local names in four 
provinces, A. adianthifolia and E. elephantina are known by six local 
names in six provinces. C. roseus, Alternanthera pungens, A. senegalensis, 
Artemisia annua, Vangueria infausta known by four local names in four 
provinces, C. papaya, Erythrina lysistemon, M. plumbea, S. birrea, X. 
caffra known by three local names in four provinces (Table 2). 

Sometimes, a plant was called by more than one name in the same 
region. For example, H. hemerocallidea is known by three local names in 
the areas of Limpopo Province. In other cases, the same local name is 
used for more than one species. For example, the name ‘Sekaname/ 
Sekanama’ is attributed to different species, including Drimia elata and 
D. sanguinea; ‘Imphepho’ for Helichrysum nudifolium and Helichrysum 
odoratissimum, ‘Kooigoed’ for H. odoratissimum and Helichrysum crispum. 
A similar observation was evident in the region of Azilal in Morocco 
(Powell et al., 2014). Therefore, it is possible that many plants with the 
same local name are generally interchangeably and used for the same 
purpose. These groups of plants may have different medicinal proper
ties or phytochemicals. This variability in the local names is linked with 

the variability within and across cultures and regions. This hetero
geneity is strongly related to the socio-linguistic background of the 
users and geographical location. Similar observations have been re
ported in other studies conducted in the Himalayas of Nepal (Ghimire, 
2008) and in New York (Ososki et al., 2007). The descriptive word to 
denote that character may vary in different languages or dialects. 
Hence, different names may be assigned to the same plant in different 
languages and areas. This variability and diversity of local names in
dicated that the identification of plant species is not precise and not 
exactly suitable for the final identification of the plant species. In Or
iental Morocco, an ethnobotanical study revealed toxicological pro
blems due to the misleading names associated with them (Yamani et al., 
2015). 

Distribution of plant families used in managing male health conditions 

The recorded 337 plants were distributed into 83 families with 
Fabaceae (37) and Asteraceae (37), Malvaceae (14), Asparagaceae (13), 
Solanaceae (13), Apocynaceae (12) and Amaryllidaceae (12) having the 
highest number of plants used to treat male urogenital and sexual-re
productive health conditions in South Africa (Fig. 2 and Table 2). These 
results are similar to other ethnobotanical reviews done in South Africa 
which support the high utilisation of plant families such as Fabaceae 
and Asteraceae for different disease conditions (Steenkamp, 2003;  
McGaw et al., 2020; Aremu and Pendota, 2021; Chakale et al., 2021;  
Ndhlovu et al., 2021; Bonokwane et al., 2022; Mongalo and Raletsena, 
2022). The top 10 families constituted 49% of the total cited plants, 
while the remaining (51%) plants were from 73 families. Furthermore, 
77% of families had low representation averaging 1–4 plants per family. 
According to Van Wyk (2020), numerous African-endemic or closely 
related endemic families are among the over-represented group and 
that the under-representation of other plant species may be caused by 
variations in their regional distribution patterns. The high use of Fa
baceae and Asteraceae families might be attributed to their higher 
abundance in the study area or due to high bioactivity, diverse ther
apeutic applications, and a long history in traditional medicine (Sen 
and Samanta, 2015; Tali et al., 2019; Gras et al., 2021). Plant species 
from the top two families (Fabaceae and Asteraceae) possess aphrodi
siac and fertility based on ethnobotanical surveys in Ethiopia (Kareru 
et al., 2006) and Southern Africa (Muriuki, 2011; Kaingu et al., 2013). 
The dominance of some families, especially Fabaceae and Asteraceae 
may be due to the extensive range of their distribution across global 
biomes (Schmelzer and Gurib-Fakim, 2013). 

Pattern of plant parts used, preparation, and route of administration 
methods 

Based on the reviewed ethnobotanical surveys, 15 plant parts were 
used in the preparation of medicinal plants used to manage urogenital 
and sexual-reproductive health conditions among males in South Africa 
(Table 2). The most common plant parts were roots (33.4%), leaves 
(16.6%), bark (8%) and bulbs (6%) (Fig. 3). The regular use of roots 
and leaves for managing healthcare needs is a characteristic feature of 
treatments in South African traditional medicine (Asong et al., 2019; 
Moroole et al., 2019). Likewise, the study conducted by Feyisa et al. 
(2022) indicated that roots and leaves are the most commonly used 
plant parts for treating urological and urogenital diseases in Ethiopia. 
The popularity of roots as the most preferred plant part could be due to 
several reasons. For instance, roots are often rich in phytochemicals 
relative to the other parts of the plants, perception by the traditional 
healers that greater healing power is contained in the roots when 
compared to other parts (Ajao et al., 2019). However, the use of the 
roots is not viable as it affects plant life and is considered to be highly 
detrimental to the survival of the whole plant if not done sustainably 
(Moyo et al., 2015). Plant parts such as fruits, seeds, bulbs, and flowers 
which are reported to accumulate bioactive compounds are less 
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frequently used in managing male urogenital and sexual-reproductive 
health conditions in South Africa. In the review, approximately 18.1% 
of the plant parts used were not specified (Table 2 and Fig. 3). There
fore, in order to ensure a thorough inventory from ethnobotanical 
surveys, authors must include complete descriptions of plant parts 
(Heinrich et al., 2018). 

The recorded plants were prepared in seven different ways, decoc
tion (44.7%) and infusion (8.3%) were the dominant methods used for 
preparing medicinal plants to manage male urogenital and sexual-re
productive health conditions (Fig. 4). Decoction, which is the process 
by which plant material is boiled in a specific amount of water to ex
tract its bioactive compounds and allow the mixture to cool before 
administration was reported as the preferred preparation method. The 
route is easy to prepare and inexpensive, which may be responsible for 
their dominance in managing male urogenital and sexual-reproductive 
health conditions (Younis et al., 2018). However, 38.1% of the methods 

of preparations were not specified. There was a trend to prefer the use 
of water as a solvent to extract medicinal compounds from plant parts 
(Table 2, Fig. 4). The use of water serves as a vehicle to administer the 
remedies, minimise discomfort, improve taste and reduce adverse ef
fects such as vomiting and diarrhoea (Behailu, 2010; Tugume et al., 
2016). This observation is consistent with the findings from other stu
dies on erectile/sexual dysfunction (Valentin et al., 2020). The methods 
of preparation are important, and they differ depending on the type of 
plant species, ailments being treated, plant parts used, and the site of 
the ailment (Ahmed et al., 2018; Weckerle et al., 2018; Ndhlovu et al., 
2021). Other methods of preparation such as infusion, ground, ma
ceration, poultice, chewing and burning had low frequencies in the 
range of 0.3–8.3% (Table 2, Fig. 4). Furthermore, the variation in the 
methods of preparation for the medicinal plants might be associated 
with the difference in socio-cultural beliefs and ecological conditions 
(Dambisya and Tindimwebwa, 2003). 

Fig. 3. Distribution (%) of plant parts used in managing male urogenital and sexual-reproductive health conditions in South Africa.  
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Fig. 2. The 19 dominant (with ≥5 mentions) plant families used for managing male urogenital and sexual-reproductive health conditions in South Africa. Each of 
the remaining 64 plant families were mentioned 1–4 plants (see Table 2 for details). 
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Diverse routes of administration remedies such as enema, oral, paste 
and topical were reported (Table 2 and Fig. 5). Oral administration had 
53% occurrence, which is consistent with the preferred mode of ad
ministration for conventional medicines (Alqahtani and Kazi, 2021). 
Oral administration is an effective, non-invasive, and convenient 
method of administration (Ahmed et al., 2018). Moreover, most of the 
products of decoction, infusion, and maceration are liquids, and these 
are easily taken orally. It is convenient, cheap, and amenable for a 
variety of dosage forms (Ahmed et al., 2018). Most of these remedies 
were taken with some food twice or three times per day and some 
additives including fats were also used, especially for topical applica
tion (Table 2 and Fig. 5). A similar study in the Naxi Dongba Sutras 
reported that wine and water were commonly used solvents (Li et al., 
2021). Proper selection of plant species, and parts, as well as prepara
tion and administration methods, are important in traditional health
care systems (Bannister, 2006; Marshall, 2006). 

Male health conditions/diseases managed with medicinal plants in South 
Africa 

The increasing use of medicinal plants for managing male urogenital 
and sexual-reproductive health conditions may be attributed to cultural 
value and relatively easy access in many rural areas (Manhart et al., 
2000; Thoma et al., 2021). Given the diverse spectrum of disorders and 
conditions addressed by medicinal remedies, the therapeutic uses 
quoted in the reviewed literature were classified into two different 
pathological groups (Tables 2 and 3), which fit best with the data 
collected in the present study and also partially taking into considera
tion previously standardised categorisations (Van Wyk et al., 2008;  
Mhlongo and Van Wyk, 2019). The classifications of diseases are often 
used as a proxy for estimating the epidemiological situation, particu
larly the preponderance of diseases and afflictions within a given 
community (Staub et al., 2015; Fakchich and Elachouri, 2021). Table 3 

Fig. 4. Preparation method used in managing male urogenital and sexual-reproductive health conditions in South Africa.  

Fig. 5. Distribution (%) of the method of administrating medicinal plants in managing male health condition in South Africa.  
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presents 18 male urogenital and sexual-reproductive disorders that 
were extracted from the eligible studies and classified into two patho
logical groups (urogenital and sexually transmitted illnesses). 

Overall, 266 plants were used for the treatment of urogenital sys
tems (Table 3). Aphrodisiac/erectile dysfunction (133 plant species), 
bladder and kidney problems (75), sterility (26) and prostate problems 
(17) were the most commonly treated urogenital conditions. Aphrodi
siacs/erectile dysfunction are forms of sexual dysfunction that can af
fect an individual or the quality of life of a couple. As a result, there will 
be a desire to activate sexual instincts and boost pleasure and perfor
mance (Malviya et al., 2011). Based on the reviewed eligible literature, 
various medicinal plants were used to treat aphrodisiacs and erectile 
dysfunction. Mhlongo and Van Wyk (2019) indicated that Aloe maculata 
All. and Combretum apiculatum Sond. are used for enhancing sexual 
desire. Additionally, decoctions from roots of Athrixia phylicoides DC. 
(Hutchings et al., 1996), Ammocharis coranica Herb. (Semenya et al., 
2013a), Bauhinia galpinii N.E.Br. (Mahwasane et al., 2013), B. latifolia 
Spreng tubers (Shabangu, 2021), and various parts of A. senegalensis 
Pers. (Mahwasane et al., 2013) were utilised. Conditions related to 
prostate problems were reported to be treated with the bark of P. 
africana (Hook.f.) Kalkman (Coopoosamy and Naidoo, 2012), H. he
merocallidea (Shabangu, 2021) and the leaves of Psoralea velutina E. 
Mey., and Relhania calycina subsp. lanceolata K. Bremer (Philander, 
2011). Kidney and bladder problems are important public health 
challenges globally (Abu-Aisha et al., 2009; Sumaili et al., 2009;  
Adeniyi et al., 2017). To address and mitigate these concerns, various 
medicinal plants have been reported from the eligible studies. Infusions 
derived from the leaves of H. crispum D. Don (Thring and Weitz, 2006), 
the roots of B. latifolia (Nzue, 2009; Philander, 2011), Gunnera perpensa 
L. (Nzue, 2009; Mhlongo and Van Wyk, 2019), the bulb of H. hemer
ocallidea (Philander, 2011) and C. apiculatum (Nzue, 2009; Mhlongo 
and Van Wyk, 2019) has been documented for its potential in pre
venting kidney and bladder problems. Various plant species have been 
utilised for treating erectile dysfunction and enhancing fertility. B. la
tifolia (Philander, 2011), roots of A. coranica Herb. (Semenya and 
Potgieter, 2013, 2014a), Kohautia senegalensis Cham. & Schltdl. 
(Magodielo, 2018), A. senegalensis (Rankoana, 2016), along with the 
leaves and seeds of Anethum graveolens L. (Asowata-Ayodele et al., 
2016), and Piliostigma thonningii (Schumach.) Milne-Redh. (roots and 

leaves) (Tshikalange et al., 2016), were all prepared as decoctions for 
treating erectile dysfunction. Additionally, for addressing sterility, 
plants such as A. senegalensis (decoction) (Mahwasane et al., 2013), 
roots of Datura stramonium L. (Maema et al., 2016a), Carissa bispinosa 
Desf. (Chauke et al., 2015), and Ficus sur Forssk. (fruit and roots) 
(Hutchings et al., 1996) were used as enhancers. 

A total of 253 plants were used for managing STI (Table 3). This 
pathological group is composed of sexual transmitted conditions such 
as candidiasis, syphilis, genital herpes or warts, chlamydia, HIV/AIDS 
and gonorrhoea. The STI with the high number of plants used were 
unspecified STI (66), followed by gonorrhoea (62), HIV/AIDS (55), 
chlamydia (35) and genital warts (25). To manage various STIs, the 
leaves of A. senegalensis (Gail et al., 2015), tuber of Callilepis salicifolia 
Oliv. (Semenya and Potgieter, 2014b) were used for HIV/AIDS and 
roots for chlamydia (Rasethe et al., 2019). Roots and leaves of A. se
negalensis (Maroyi and Mosina, 2014; Maema et al., 2016a; Mathibela 
et al., 2019; Shai et al., 2020; Mataha, 2021) were either taken orally or 
as enema. The tuber decoction of C. salicifolia Oliv. (Erasmus et al., 
2012), roots of C. roseus (L) G.Don (Erasmus et al., 2012), C. papaya L 
(Maema et al., 2016b) were used for gonorrhoea. 

Leaves and roots of C. roseus (L) G.Don leaves (Asong et al., 2019; 
Maema et al., 2019) were taken for genital warts and syphilis. Sexually 
transmitted infections are a group of communicable diseases and the 
major mode of transmission is primarily through sexual contact (Garcia 
et al., 2023). An analysis of the literature on other settings in Africa 
showed that most of the observed plants in the present study were also 
reported in other regions to be used for the treatment of STIs (Amri and 
Kisangau, 2012; Chinsembu et al., 2015; Kibonde et al., 2018). Sexually 
transmitted infections are one of the most common reasons why people 
visit THPs and use herbal medicines in South Africa (De Wet et al., 
2012; Hughes et al., 2021; Mutola et al., 2021). 

In the review, it was evident that some plants were also used to 
manage conditions such as swollen testicles, pearly penile papules, 
circumcision wounds, penis enlargement, molluscum contagiosum and 
low sperm count (Tables 2 and 3). Macrotyloma maranguense (Taub.) 
Verdc., R. communis L., and Agathisanthemum bojeri Klotzsch roots were 
used for swollen testicles (Tshikalange et al., 2016) and Senna obtusi
folia (L.) H.S. Irwin & Barneby roots was taken orally to treat swollen 
penis and testicles (Mahwasane et al., 2013). According to Asong et al. 
(2019), the roots of Grewia flava DC, Pouzolzia mixta Solms, E. ele
phantina and whole plant of Helichrysum paronychioides DC. Humbert is 
used to treat pearly penile papules. For circumcision wounds, infused 
ground leaves of Burkea africana Hook. (Semenya and Potgieter, 
2014a), bulb of B. disticha Herb., and Crossyne guttata (L.) D.Müll.-Do
blies & U.Müll.-Doblies are applied topical (Van Wyk et al., 2008;  
Philander, 2011). Adansonia digitata L. and Choritaenia capensis Benth., 
E. lysistemon Hutch. are used for penis enlargement (Tshikalange et al., 
2016; Mataha, 2021). Stapelia gigantea N.E.Br., Withania somnifera (L.) 
Dunal and C. apiculatum Sond. are used for molluscum contagiosum 
(Asong et al., 2019). Decoction of Callilepis laureola DC. tubers is used to 
manage low sperm count (Semenya and Potgieter, 2014b). 

Concluding remarks and future perspective 

In this review, it was evident that there is substantial utilisation of 
medicinal plants for managing male urogenital and sexual-reproductive 
health conditions in South Africa, with a total of 337 plants belonging to 83 
families from the 51 eligible studies. Two pathological groups (urogenital 
and sexually transmitted infections) with 18 male urogenital and sexual- 
reproductive conditions were most commonly treated. H. hemerocallidea, E. 
elephantina, C. papaya, and C. roseus were the most commonly used plant 
species. Roots, leaves, bark, and bulbs were the most common plant parts 
used, and the administration routes were predominantly unspecified, fol
lowed by decoction and infusion. Differences in the plant names used in 
many areas of South Africa must be considered, and expert opinion should 
be received before using plants to eliminate mis-identififcation. The 

Table 3 
Male urogenital and sexual-reproductive health conditions managed with 
medicinal plants in South Africa.     

Categories Conditions Number of 
plants used  

Sexual transmitted 
infections (STI) 

Unspecified STI  66 
Gonorrhoea  62 
HIV/AIDS  55 
Chlamydia  35 
Genital warts  25 
Candidiasis  6 
Herpes simplex  3 
Molluscum 
contagiosum  

3 

Syphilis  1 
Urogenital systems Aphrodisiac/erectile 

dysfunction  
133 

Bladder and kidney 
problems  

75 

Sterility  26 
Prostate problem  17 
Circumcision wound  6 
Pearly penile papules  4 
Penis enlargement  3 
Low sperm count  1 
Penile sores  1 

HIV/AIDS, Human Immunodeficiency Virus and Acquired Immunodeficiency 
Syndrome.  
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assessed eligible articles revealed the importance of ethnobotanical re
search to record the use of plants in managing male urogenital and sexual- 
reproductive healthcare needs. These traditions are widespread in South 
Africa and often form the core of primary male healthcare in many rural 
areas. Increasing the existing documentation of the ethnobotany across the 
ethnic groups in South Africa is essential as rapid assimilation with main
stream culture increases. Data collection aimed specifically at plants used 
in male healthcare needs remains limited and general ethnobotanical stu
dies often overlook the variety and relative importance of plants used in 
male healthcare needs. Furthermore, the study highlighted the under-re
searched provinces as the Northern Cape and North West, indicating a need 
for detailed studies in these regions. Such investigations could yield valu
able insights to promote the responsible and effective use of medicinal 
plants for the well-being of males. By expanding research efforts and pro
moting awareness of traditional medicinal knowledge, South Africa can 
harness the potential of its rich biodiversity to enhance healthcare prac
tices. Despite the emerging focus on medicinal plant use for male health
care needs throughout South Africa, the review has identified several gaps 
in the scientific literature. There is a need to adhere to good practices and 
guidelines, particularly for studies that follow standardised methods and 
procedures of conducting and reporting ethnobotanical and ethno
pharmacological studies. Furthermore, providing accurate scientific no
menclature for plants, accurately recording and classification of the health 
conditions, and embracing indigenous research methodologies is pertinent 
to gaining in-depth cultural insight from the participants. 

Ethics approval 

This review article does not involve any clinical trials. The findings 
are based on a literature review (desktop research), and there are no 
patients or volunteers involved in this work. 

Author contributions 

MVC, ML & AOA: Conceptualization; MVC: Data curation, metho
dology, writing original draft preparation. ML & AOA: Supervision. ML 
& AOA: Writing, reviewing and editing. 

Financial support statement 

MVC received doctoral bursary from the Department of Science and 
Innovation: Council for Scientific and Industrial Research Inter-Bursary 
Support Programme (CSIR-DSI-IBS). Additional financial support from 
the North-West University postgraduate bursary, and Kopano Youth 
Club is appreciated. AOA acknowledges the financial support from the 
National Research Foundation (150734) Pretoria, South Africa. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influ
ence the work reported in this paper. 

References 

Abdillahi, H., Van Staden, J., 2012. South African plants and male reproductive health
care: conception and contraception. Journal of Ethnopharmacology 143, 475–480. 

Abu-Aisha, H., Elhassan, A., Khamis, A., Abu-Elmaali, A., 2009. Chronic kidney disease in 
police forces households in Khartoum, Sudan: pilot report. Arab Journal of 
Nephrology and Transplantation 2, 21–26. 

Adeniyi, A.B., Laurence, C.E., Volmink, J.A., Davids, M.R., 2017. Prevalence of chronic 
kidney disease and association with cardiovascular risk factors among teachers in 
Cape Town, South Africa. Clinical Kidney Journal 10, 363–369. 

Ahmed, S.M., Nordeng, H., Sundby, J., Aragaw, Y.A., de Boer, H.J., 2018. The use of 
medicinal plants by pregnant women in Africa: a systematic review. Journal of 
Ethnopharmacology 224, 297–313. 

Ajao, A., Sibiya, N., Moteetee, A., 2019. Sexual prowess from nature: a systematic review 
of medicinal plants used as aphrodisiacs and sexual dysfunction in sub-Saharan 
Africa. South African Journal of Botany 122, 342–359. 

Alqahtani, M.S., Kazi, M., 2021. Advances in oral drug delivery. Frontiers in 
Pharmacology 12, 618411. 

Amri, E., Kisangau, D.P., 2012. Ethnomedicinal study of plants used in villages around 
Kimboza forest reserve in Morogoro, Tanzania. Journal of Ethnobiology and 
Ethnomedicine 8, 1. 

Aparicio, H., Hedberg, I., Bandeira, S., Ghorbani, A., 2021. Ethnobotanical study of 
medicinal and edible plants used in Nhamacoa area, Manica Province–Mozambique. 
South African Journal of Botany 139, 318–328. 

Aremu, A.O., Pendota, S.C., 2021. Medicinal plants for mitigating pain and inflammatory- 
related conditions: an appraisal of ethnobotanical uses and patterns in South Africa. 
Frontiers in Pharmacology 12, 758583. 

Ariba, A.J., Oladapo, O.T., Iyaniwura, C.A., Dada, O.A., 2007. Management of erectile 
dysfunction: perceptions and practices of Nigerian primary care clinicians. South 
African Family Practice 49 16-16d. 

Asong, J.A., Ndhlovu, P., Khosana, N.T., Aremu, A.O., Otang-Mbeng, W., 2019. Medicinal 
plants used for skin-related diseases among the Batswanas in Ngaka Modiri Molema 
District Municipality, South Africa. South African Journal of Botany 126, 11–20. 

Asowata-Ayodele, A.M., Afolayan, A.J., Otunola, G.A., 2016. Ethnobotanical survey of 
culinary herbs and spices used in the traditional medicinal system of Nkonkobe 
Municipality, Eastern Cape, South Africa. South African Journal of Botany 104, 
69–75. 

Baker, P., Dworkin, S.L., Tong, S., Banks, I., Shand, T., Yamey, G., 2014. The men’s health 
gap: men must be included in the global health equity agenda. Bulletin of the World 
Health Organization 92, 618–620. 

Bandeira, S., Gaspar, F., Pagula, F., 2001. African ethnobotany and healthcare: emphasis 
on Mozambique. Pharmaceutical Biology 39, 70–73. 

Bannister K. (2006) Prophet river ethnobotany: a report on traditional plant knowledge 
and contemporary concerns of the Prophet River First Nation, Prophet River First 
Nation. 

Behailu E. (2010) Ethnobotanical study of traditional medicinal plants of Goma Wereda, 
Jima zone of Oromia region, Ethiopia, Addis Ababa University. 

Berlin, B., 2014. Ethnobiological classification: principles of categorization of plants and 
animals in traditional societies. Princeton University Press, Princeton, New Jersey. 

Bhat, R., 2014. Medicinal plants and traditional practices of Xhosa people in the Transkei 
region of Eastern Cape, South Africa. Indian Journal of Traditional Knowledge 13, 
292–298. 

Bonokwane, M.B., Lekhooa, M., Struwig, M., Aremu, A.O., 2022. Antidepressant effects of 
South African Plants: an appraisal of ethnobotanical surveys, ethnopharmacological 
and phytochemical studies. Frontiers in Pharmacology 13, 895286. 

Buwa-Komoren, L.V., Mayekiso, B., Mhinana, Z., Adeniran, A.L., 2019. An ethnobotanical 
and ethnomedicinal survey of traditionally used medicinal plants in Seymour, South 
Africa: an attempt toward digitization and preservation of ethnic knowledge. 
Pharmacognosy Magazine 15, 115–123. 

Campbell-Hall, V., Petersen, I., Bhana, A., Mjadu, S., Hosegood, V., Flisher, A.J., 
Consortium, M.R.P., 2010. Collaboration between traditional practitioners and pri
mary health care staff in South Africa: developing a workable partnership for com
munity mental health services. Transcultural Psychiatry 47, 610–628. 

Chakale, M.V., Mwanza, M., Aremu, A.O., 2021. Ethnoveterinary knowledge and biolo
gical evaluation of plants used for mitigating cattle diseases: a critical insight into the 
trends and patterns in South Africa. Frontiers in Veterinary Science 8, 710884. 

Chauke, M., Shai, L., Mogale, M., Tshisikhawe, M., Mokgotho, M.P., 2015. Medicinal 
plant use of villagers in the Mopani district, Limpopo Province, South Africa. African 
Journal of Traditional, Complementary and Alternative Medicines 12, 9–26. 

Chen, L., G-r, Shi, Huang, D.-d, Li, Y., Ma, C.-c, Shi, M., Su, B.-x, Shi, G.-j, 2019. Male sexual 
dysfunction: a review of literature on its pathological mechanisms, potential risk factors, 
and herbal drug intervention. Biomedicine & Pharmacotherapy 112, 108585. 

Chinsembu, K., Hijarunguru, A., Mbangu, A., 2015. Ethnomedicinal plants used by tra
ditional healers in the management of HIV/AIDS opportunistic diseases in Rundu, 
Kavango East Region, Namibia. South African Journal of Botany 100, 33–42. 

Chinsembu, K.C., 2016. Ethnobotanical study of plants used in the management of HIV/ 
AIDS-related diseases in Livingstone, Southern Province, Zambia. Evidence-Based 
Complementary and Alternative Medicine 2016, 4238625. 

Cocks M. (1997) Towards an understanding of amayeza esiXhosa stores (African che
mists), MA Thesis, Rhodes University, Grahamstown. 

Colvin, C.J., 2019. Strategies for engaging men in HIV services. The Lancet HIV 6, 
e191–e200. 

Constant, N.L., Tshisikhawe, M.P., 2018. Hierarchies of knowledge: ethnobotanical 
knowledge, practices and beliefs of the Vhavenda in South Africa for biodiversity 
conservation. Journal of Ethnobiology and Ethnomedicine 14, 56. 

Coopoosamy, R., Naidoo, K., 2012. An ethnobotanical study of medicinal plants used by 
traditional healers in Durban, South Africa. African Journal of Pharmacy and 
Pharmacology 6, 818–823. 

Corrigan, B., Van Wyk, B.-E., Geldenhuys, C., Jardine, J., 2011. Ethnobotanical plant uses 
in the KwaNibela peninsula, St lucia, South Africa. South African Journal of Botany 
77, 346–359. 

Cragg, G.M., Newman, D.J., 2013. Natural products: a continuing source of novel drug 
leads. Biochimica et Biophysica Acta (BBA)-General Subjects 1830, 3670–3695. 

Dambisya, Y., Tindimwebwa, G., 2003. Traditional remedies in children around eastern 
cape, South Africa. East African Medical Journal 80, 402–405. 

De Beer, J.J., Van Wyk, B.-E., 2011. An ethnobotanical survey of the Agter–Hantam, 
Northern Cape Province, South Africa. South African Journal of Botany 77, 741–754. 

De Villiers, K., 2021. Bridging the health inequality gap: an examination of South Africa’s 
social innovation in health landscape. Infectious Diseases of Poverty 10, 19. 

De Wet, H., Nzama, V., Van Vuuren, S., 2012. Medicinal plants used for the treatment of 
sexually transmitted infections by lay people in northern Maputaland, 
KwaZulu–Natal Province, South Africa. South African Journal of Botany 78, 12–20. 

M.V. Chakale, M. Lekhooa and A.O. Aremu                                                                                                                                Journal of Herbal Medicine 47 (2024) 100931 

34 

http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref1
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref1
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref2
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref2
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref2
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref3
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref3
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref3
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref4
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref4
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref4
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref5
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref5
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref5
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref6
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref6
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref7
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref7
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref7
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref8
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref8
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref8
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref9
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref9
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref9
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref10
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref10
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref10
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref11
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref11
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref11
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref12
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref12
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref12
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref12
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref13
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref13
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref13
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref14
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref14
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref15
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref15
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref16
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref16
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref16
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref17
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref17
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref17
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref18
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref18
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref18
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref18
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref19
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref19
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref19
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref19
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref20
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref20
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref20
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref21
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref21
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref21
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref22
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref22
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref22
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref23
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref23
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref23
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref24
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref24
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref24
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref25
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref25
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref26
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref26
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref26
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref27
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref27
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref27
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref28
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref28
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref28
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref29
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref29
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref30
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref30
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref31
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref31
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref32
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref32
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref33
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref33
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref33


Domfeh, K.A., 2007. Indigenous knowledge systems and the need for policy and in
stitutional reforms. Tribes and Tribals 1, 41–52. 

Dunn, K.M., Das, S., Das, R., 2004. Male reproductive health: a village based study of 
camp attenders in rural India. Reproductive Health 1, 7. 

Erasmus, L.J.C., Potgieter, M.J., Semenya, S.S., Lennox, S.J., 2012. Phytomedicine versus 
gonorrhoea: the Bapedi experience. African Journal of Traditional, Complementary 
and Alternative Medicines 9, 591-598. 

Fakchich, J., Elachouri, M., 2021. An overview on ethnobotanico-pharmacological studies 
carried out in Morocco, from 1991 to 2015: systematic review (part 1). Journal of 
Ethnopharmacology 267, 113200. 

Falchetta, G., Hammad, A.T., Shayegh, S., 2020. Planning universal accessibility to public 
health care in sub-Saharan Africa. Proceedings of the National Academy of Sciences 
117, 31760–31769. 

Feyisa, K., Feyisa, W., Girma, T., Kemal, T., 2022. Traditional medicinal plants used for 
the treatment of urological and urogenital diseases in Ethiopia: a review. 
Pharmacognosy Journal 14, 722–733. 

Fiaveh, D.Y., 2020. Masculinity, male sexual virility, and use of aphrodisiacs in Ghana. 
The Journal of Men’s Studies 28, 165–182. 

Fokunang, C., Ndikum, V., Tabi, O., Jiofack, R., Ngameni, B., Guedje, N., Tembe- 
Fokunang, E., Tomkins, P., Barkwan, S., Kechia, F., 2011. Traditional medicine: past, 
present and future research and development prospects and integration in the 
National Health System of Cameroon. African Journal of Traditional, Complementary 
and Alternative Medicines 8, 284–295. 

Gail, H., Tarryn, B., Oluwaseyi, A., Denver, D., Oluchi, M., Diana, G., 2015. An ethno
botanical survey of medicinal plants used by traditional health practitioners to 
manage HIV and its related opportunistic infections in Mpoza, Eastern Cape Province, 
South Africa. Journal of Ethnopharmacology 171, 109–115. 

Garcia M.R., Leslie S.W. and Wray A.A. (2023) Sexually transmitted infections, in 
StatPearls [Internet], StatPearls Publishing. 

Gebashe, F., Moyo, M., Aremu, A., Finnie, J., Van Staden, J., 2019. Ethnobotanical survey 
and antibacterial screening of medicinal grasses in KwaZulu-Natal Province, South 
Africa. South African Journal of Botany 122, 467–474. 

Gerra, G., Manfredini, M., Somaini, L., Maremmani, I., Leonardi, C., Donnini, C., 2016. 
Sexual dysfunction in men receiving methadone maintenance treatment: clinical 
history and psychobiological correlates. European Addiction Research 22, 163–175. 

Ghimire, S.K., 2008. Medicinal plants in the Nepal Himalaya: current issues, sustainable 
harvesting, knowledge gaps and research priorities. In: Jha, P.K., Karmacharya, S.B., 
Chettri, M.K., Thapa, C.B., Shrestha, B.B. (Eds.), Medicinal Plants in Nepal: An 
Anthology of Contemporary Research. Ecological Society (ECOS), Kathmandu, Nepal, 
pp. 25–42. 

Gough, D., Thomas, J., Oliver, S., 2017. An introduction to systematic reviews. SAGE 
Publications Ltd, London. 

Gras, A., Hidalgo, O., D’Ambrosio, U., Parada, M., Garnatje, T., Vallès, J., 2021. The role 
of botanical families in medicinal ethnobotany: a phylogenetic perspective. Plants 10, 
163. 

Halberstein, R.A., 2005. Medicinal plants: historical and cross-cultural usage patterns. 
Annals of Epidemiology 15, 686–699. 

Heinrich, M., Lardos, A., Leonti, M., Weckerle, C., Willcox, M., Applequist, W., Ladio, A., 
Long, C.L., Mukherjee, P., Stafford, G., 2018. Best practice in research: consensus 
statement on ethnopharmacological field studies–ConSEFS. Journal of 
Ethnopharmacology 211, 329–339. 

Hensen, B., Taoka, S., Lewis, J.J., Weiss, H.A., Hargreaves, J., 2014. Systematic review of 
strategies to increase men's HIV-testing in sub-Saharan Africa. AIDS (London, 
England) 28, 2133. 

Hossan, S., Agarwala, B., Sarwar, S., Karim, M., Jahan, R., Rahmatullah, M., 2010. 
Traditional use of medicinal plants in Bangladesh to treat urinary tract infections and 
sexually transmitted diseases. Ethnobotany Research and Applications 8, 061–074. 

Hughes, G.D., Aboyade, O.M., Okonji, C.O., Clark, B., Mabweazara, S.Z., 2021. 
Comparison of the prevalence of non-communicable diseases and traditional herbal 
medicine use in urban and rural communities in South Africa. Advances in Integrative 
Medicine 8, 136–143. 

Hutchings, A., Scott, A.H., Lewis, G., Cunningham, A., 1996. Zulu medicinal plants: an 
inventory. University of Natal Press, Pietermaritzburg, South Africa. 

Idung, A., Abasiubong, F., Ukott, I., Udoh, S., Unadike, B., 2012. Prevalence and risk 
factors of erectile dysfunction in Niger delta region, Nigeria. African Health Sciences 
12, 160-165. 

Jacobson, M., 2010. Male infertility more common than believed. Medical Chronicle. 
Jewkes, R., Sikweyiya, Y., Morrell, R., Dunkle, K., 2009. Understanding men’s health and 

use of violence: interface of rape and HIV in South Africa. Cell 82, 3655. 
Kaingu, C.K., Oduma, J.A., Mbaria, J., Kiama, S.G., 2013. Ethnobotanical survey of 

medicinal plants used for the management of male sexual dysfunction and infertility 
in Tana River County, Kenya. The Journal of Ethnobiology and Traditional Medicine 
119, 453–463. 

Kalle, R., Sõukand, R., 2012. Historical ethnobotanical review of wild edible plants of 
Estonia (1770s–1960s). Acta Societatis Botanicorum Poloniae 81, 271–281. 

Kareru, P., Gachanja, A., Keriko, J., Kenji, G., 2006. Screening of indigenous medicinal 
plants for anthelmintic activity. Journal of Pharmacy and Pharmacology 58, 220. 

Khasbagan, Soyolt, 2008. Indigenous knowledge for plant species diversity: a case study 
of wild plants’ folk names used by the Mongolians in Ejina desert area, Inner 
Mongolia, PR China. Journal of Ethnobiology and Ethnomedicine 4, 2. 

Kibonde, S.F., Augustino, S., Mabiki, F.P., Mdegela, R., 2018. Ethnobotanical study of 
medicinal plants used to manage HIV/AIDS opportunistic infections in Rungwe, 
Mbeya Region, Tanzania. Journal of Medicinal Plants Research 12, 32–41. 

Kose, L.S., Moteetee, A., Van Vuuren, S., 2015. Ethnobotanical survey of medicinal 
plants used in the Maseru district of Lesotho. Journal of Ethnopharmacology 170, 
184–200. 

Kularatne, R.S., Niit, R., Rowley, J., Kufa-Chakezha, T., Peters, R.P., Taylor, M.M., 
Johnson, L.F., Korenromp, E.L., 2018. Adult gonorrhea, chlamydia and syphilis 
prevalence, incidence, treatment and syndromic case reporting in South Africa: es
timates using the Spectrum-STI model, 1990-2017. PLoS One 13, e0205863. 

Leonti, M., 2022. The relevance of quantitative ethnobotanical indices for ethno
pharmacology and ethnobotany. Journal of Ethnopharmacology 288, 115008. 

Leyew, Z., 2011. Wild plant nomenclature and traditional botanical knowledge among 
three ethnolinguistic groups in Northwestern Ethiopia. African Books Collective. 

Li, H., Li, Z., Zhang, X., Yang, S., Chen, C., Yang, Q., He, C., Liu, J., Song, J., 2021. 
Ethnobiological study on traditional medicinal plants and fungi recorded in the Naxi 
Dongba sutras. Journal of Ethnobiology and Ethnomedicine 17, 32. 

Li, L.-p, Zhang, B.-g, Zhang, Z., Li, X.-j, Wang, G.-p, Song, H.-l, Fan, C.-z, Jiang, Y.-m, 
Wang, T., Zhao, H.-h, 2019. Towards a scientific rationale for traditional properties of 
Chinese medicinal plants: “natures” and “flavors”. Chinese Herbal Medicines 11, 
258–266. 

Liberati, A., Altman, D.G., Tetzlaff, J., Mulrow, C., Gøtzsche, P.C., Ioannidis, J.P., Clarke, 
M., Devereaux, P.J., Kleijnen, J., Moher, D., 2009. The PRISMA statement for re
porting systematic reviews and meta-analyses of studies that evaluate health care 
interventions: explanation and elaboration. Annals of Internal Medicine 151, W- 
65–W-94. 

Maema, L., Mahlo, M., Potgieter, M., 2016 a a. Ethnomedicinal uses of exotic plant species 
in Mogalakwena Municipality of Waterberg district, Limpopo Province South Africa. 
International Journal of Traditional and Complementary Medicine 1, 0017–0027. 

Maema, L.P., Potgieter, M., Mahlo, S.M., 2016 b b. Invasive alien plant species used for 
the treatment of various diseases in Limpopo Province, South Africa. African Journal 
of Traditional, Complementary and Alternative Medicines 13, 223–231. 

Maema, L., Potgieter, M., Samie, A., 2019. Ethnobotanical survey of invasive alien plant 
species used in the treatment of sexually transmitted infections in Waterberg District, 
South Africa. South African Journal of Botany 122, 391–400. 

Magodielo, M., 2018. An ethnobotanical study of African traditional medicinal plants in 
the Heritage Park of the North West Province. North-West University, South Africa. 

Mahwasane, S., Middleton, L., Boaduo, N., 2013. An ethnobotanical survey of indigenous 
knowledge on medicinal plants used by the traditional healers of the Lwamondo area, 
Limpopo province, South Africa. South African Journal of Botany 88, 69–75. 

Makunga, N., Philander, L., Smith, M., 2008. Current perspectives on an emerging formal 
natural products sector in South Africa. Journal of Ethnopharmacology 119, 
365–375. 

Malviya, N., Jain, S., Gupta, V.B., Vyas, S., 2011. Recent studies on aphrodisiac herbs for 
the management of male sexual dysfunction-a review. Acta Poloniae Pharmaceutica- 
Drug Research 68, 3–8. 

Manhart, L.E., Dialmy, A., Ryan, C.A., Mahjour, J., 2000. Sexually transmitted diseases in 
Morocco: gender influences on prevention and health care seeking behavior. Social 
Science & Medicine 50, 1369–1383. 

Maroyi, A., Mosina, G.K., 2014. Medicinal plants and traditional practices in peri-urban 
domestic gardens of the Limpopo province, South Africa. Indian Journal of 
Traditional Knowledge 13, 665–672. 

Marshall S. (2006) The gift of healing: health problems and their treatments, Cree Board 
of Health and Social Services of James Bay. 

Masuku, N.P., Unuofin, J.O., Lebelo, S.L., 2020. Promising role of medicinal plants in the 
regulation and management of male erectile dysfunction. Biomedicine & 
Pharmacotherapy 130, 110555. 

Mataha L. (2021) Medicinal ethnobotany of the Modjadji area of the Limpopo Province, 
South Africa, University of Johannesburg (South Africa), Johannesburg, p. 250. 

Mathibela, M., Potgieter, M., Tshikalange, T., 2019. Medicinal plants used to manage 
sexually transmitted infections by Bapedi traditional health practitioners in the 
Blouberg area, South Africa. South African Journal of Botany 122, 385–390. 

Matowa, P.R., Gundidza, M., Gwanzura, L., Nhachi, C.F., 2020. A survey of ethnome
dicinal plants used to treat cancer by traditional medicine practitioners in Zimbabwe. 
BioMed Central Complementary Medicine and Therapies 20, 278. 

Matsiliza, B., Barker, N., 2001. A preliminary survey of plants used in traditional medi
cine in the Grahamstown area. South African Journal of Botany 67, 177–182. 

McGaw, L.J., Famuyide, I.M., Khunoana, E.T., Aremu, A.O., 2020. Ethnoveterinary bo
tanical medicine in South Africa: a review of research from the last decade (2009 to 
2019). Journal of Ethnopharmacology 257, 112864. 

Mhlongo, L., Van Wyk, B.-E., 2019. Zulu medicinal ethnobotany: new records from the 
Amandawe area of KwaZulu-Natal, South Africa. South African Journal of Botany 
122, 266–290. 

Mitchell, K.R., Mercer, C.H., Ploubidis, G.B., Jones, K.G., Datta, J., Field, N., Copas, A.J., 
Tanton, C., Erens, B., Sonnenberg, P., 2013. Sexual function in Britain: findings from 
the third National Survey of Sexual Attitudes and Lifestyles (Natsal-3). The Lancet 
382, 1817–1829. 

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., Group* P, 2009. Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA statement. Annals of 
Internal Medicine 151, 264–269. 

Mongalo, N.I., Makhafola, T.J., 2018. Ethnobotanical knowledge of the lay people of 
Blouberg area (Pedi tribe), Limpopo Province, South Africa. Journal of Ethnobiology 
and Ethnomedicine 14, 46. 

Mongalo, N.I., Raletsena, M.V., 2022. An inventory of South African medicinal plants 
used in the management of sexually transmitted and related opportunistic infections: 
an appraisal and some scientific evidence (1990–2020). Plants 11, 3241. 

Moroole, M.A., Materechera, S.A., Otang-Mbeng, W., Aremu, A.O., 2019. Medicinal 
plants used for contraception in South Africa: a review. Journal of 
Ethnopharmacology 235, 19–27. 

Moteetee, A., Kose, L.S., 2016. Medicinal plants used in Lesotho for treatment of re
productive and post reproductive problems. Journal of Ethnopharmacology 194, 
827–849. 

M.V. Chakale, M. Lekhooa and A.O. Aremu                                                                                                                                Journal of Herbal Medicine 47 (2024) 100931 

35 

http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref34
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref34
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref35
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref35
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref36
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref36
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref36
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref37
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref37
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref37
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref38
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref38
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref38
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref39
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref39
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref39
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref40
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref40
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref41
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref41
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref41
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref41
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref41
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref42
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref42
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref42
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref42
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref43
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref43
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref43
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref44
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref44
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref44
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref45
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref45
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref45
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref45
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref45
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref46
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref46
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref47
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref47
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref47
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref48
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref48
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref49
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref49
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref49
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref49
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref50
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref50
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref50
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref51
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref51
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref51
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref52
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref52
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref52
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref52
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref53
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref53
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref54
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref54
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref54
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref55
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref56
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref56
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref57
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref57
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref57
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref57
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref58
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref58
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref59
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref59
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref60
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref60
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref60
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref61
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref61
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref61
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref62
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref62
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref62
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref63
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref63
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref63
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref63
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref64
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref64
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref65
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref65
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref66
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref66
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref66
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref67
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref67
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref67
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref67
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref68
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref68
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref68
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref68
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref68
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref69
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref69
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref69
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref70
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref70
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref70
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref71
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref71
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref71
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref72
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref72
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref73
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref73
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref73
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref74
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref74
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref74
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref75
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref75
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref75
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref76
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref76
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref76
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref77
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref77
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref77
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref78
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref78
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref78
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref79
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref79
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref79
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref80
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref80
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref80
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref81
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref81
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref82
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref82
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref82
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref83
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref83
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref83
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref84
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref84
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref84
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref84
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref85
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref85
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref85
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref86
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref86
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref86
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref87
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref87
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref87
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref88
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref88
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref88
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref89
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref89
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref89


Moyo, M., Aremu, A.O., Van Staden, J., 2015. Medicinal plants: an invaluable, dwindling 
resource in sub-Saharan Africa. Journal of Ethnopharmacology 174, 595–606. 

Mphephu T.S. (2017) Sustainable natural resource utilisation: a case study of ethnobo
tanically important plant Taxa in the Thulamela Local Municipality, Limpopo 
Province, University of Johannesburg (South Africa), Johannesburg, p. 140. 

Mukanganyama, S., Ntumy, A.N., Maher, F., Muzila, M., Andrae-Marobela, K., 2011. 
Screening for anti-infective properties of selected medicinal plants from Botswana. 
African Journal of Plant Science and Biotechnology 5. 

Muriuki J. (2011) Medicinal trees in smallholder agroforestry systems: assessing some 
factors influencing cultivation by farmers East of Mt Kenya., University of Natural 
Resources and Applied Life Sciences, Vienna, Austria, p. 250. 

Mutola, S., Pemunta, N.V., Ngo, N.V., 2021. Utilization of traditional medicine and its 
integration into the healthcare system in Qokolweni, South Africa; prospects for 
enhanced universal health coverage. Complementary Therapies in Clinical Practice 
43, 101386. 

Ndawonde, B., Zobolo, A., Dlamini, E., Siebert, S., 2007. A survey of plants sold by traders 
at Zululand Muthi markets, with a view to selecting popular plant species for pro
pagation in communal gardens. African Journal of Range and Forage Science 24, 
103–107. 

Ndhlovu, P.T., Omotayo, A.O., Otang-Mbeng, W., Aremu, A.O., 2021. Ethnobotanical 
review of plants used for the management and treatment of childhood diseases and 
well-being in South Africa. South African Journal of Botany 137, 197–215. 

Nesbitt, M., 2014. Use of herbarium specimens in ethnobotany. In: Salick, J., Konchar, K., 
Nesbitt, M. (Eds.), Curating Biocultural Collections: A Handbook. Royal Botanic 
Gardens, Kew, pp. 313. 

Newman, D.J., Cragg, G.M., 2020. Natural products as sources of new drugs over the 
nearly four decades from 01/1981 to 09/2019. Journal of Natural Products 83, 
770–803. 

Nortje, J., Van Wyk, B.-E., 2015. Medicinal plants of the Kamiesberg, Namaqualand, 
South Africa. Journal of Ethnopharmacology 171, 205–222. 

Nzue, A., 2009. Use and conservation status of medicinal plants in the Cape Peninsula, 
Western Cape Province of South Africa. MSc thesis. University of, Stellenbosch, 
Stellenbosch, Stellenbosch, South Africa. 

Ogunlakin, A.D., Awosola, O.E., Ajayi, G.T., Ojo, O.A., 2023. Review on phytochemistry 
of medicinal plants documented for the treatment of low sperm count in Oluponna, 
Nigeria. Pharmacognosy Journal 15, 439–446. 

Okojie, C.E., 1994. Gender inequalities of health in the third world. Social Science & 
Medicine 39, 1237–1247. 

Ososki, A.L., Balick, M.J., Daly, D.C., 2007. Medicinal plants and cultural variation across 
dominican rural, urban, and transnational landscapes. In: Andrea, P., Ina, V. (Eds.), 
Traveling Cultures and Plants. Berghahn Books, New York, Oxford, pp. 14–38. 

Otunola, G.A., Afolayan, A.J., 2019. Proximate and elemental composition of leaf, corm, 
root and peel of Hypoxis hemerocallidea: a Southern African multipurpose medicinal 
plant. Pakistan Journal of Pharmaceutical Sciences 32, 535–539. 

Papo, L., Van Vuuren, S., Moteetee, A., 2022. The ethnobotany and antimicrobial activity 
of selected medicinal plants from Ga-Mashashane, Limpopo Province, South Africa. 
South African Journal of Botany 149, 196–210. 

Pereus, D., Otieno, J., Ghorbani, A., Kocyan, A., Hilonga, S., de Boer, H., 2019. Diversity 
of Hypoxis species used in ethnomedicine in Tanzania. South African Journal of 
Botany 122, 336–341. 

Peters, S.A., Norton, R., 2018. Sex and gender reporting in global health: new editorial 
policies. British Medical Journal Global Health 3, 1–3. 

Pfeiffer, J.M., Butz, R.J., 2005. Assessing cultural and ecological variation in ethnobio
logical research: the importance of gender. Journal of Ethnobiology 25, 240–278. 

Philander, L.A., 2011. An ethnobotany of Western Cape Rasta bush medicine. Journal of 
Ethnopharmacology 138, 578–594. 

Powell, B., Ouarghidi, A., Johns, T., Ibn Tattou, M., Eyzaguirre, P., 2014. Wild leafy 
vegetable use and knowledge across multiple sites in Morocco: a case study for 
transmission of local knowledge? Journal of Ethnobiology and Ethnomedicine 10, 34. 

Rankoana, S.A., 2016. Curative care through administration of plant-derived medicines in 
Sekhukhune District Municipality of Limpopo Province, South Africa. African Journal 
of Traditional, Complementary and Alternative Medicines 13, 47–51. 

Rasethe, M.T., Semenya, S.S., Maroyi, A., 2019. Medicinal plants traded in informal 
herbal medicine markets of the Limpopo Province, South Africa. Evidence-Based 
Complementary and Alternative Medicine 16, 2609532. 

Russell-Bennett, R., Rosenbaum, M.S., Fisk, R.P., Raciti, M.M., 2024. SDG editorial: im
proving life on planet earth–a call to action for service research to achieve the sus
tainable development goals (SDGs). Journal of Services Marketing 38, 145–152. 

Schmelzer G. and Gurib-Fakim A. (2013) Plant resources of tropical Africa 11(2): med
icinal plants 2, PROTA Foundation, Wageningen, Netherlands. 

Seile, B.P., Bareetseng, S., Koitsiwe, M.T., Aremu, A.O., 2022. Indigenous knowledge on 
the uses, sustainability and conservation of African ginger (Siphonochilus aethiopicus) 
among two communities in Mpumalanga Province, South Africa. Diversity 14, 192. 

Seleteng-Kose, L., Moteetee, A., Van Vuuren, S., 2019. Medicinal plants used for the 
treatment of sexually transmitted infections in the Maseru District, Lesotho: anti
microbial validation, phytochemical and cytotoxicity studies. South African Journal 
of Botany 122, 457–466. 

Semenya, S., Potgieter, M., 2014a. Medicinal plants cultivated in Bapedi traditional 
healers homegardens, Limpopo Province, South Africa. African Journal of 
Traditional, Complementary and Alternative Medicines 11, 126–132. 

Semenya, S.S., Potgieter, M.J., 2014b. Bapedi traditional healers in the Limpopo 
Province, South Africa: their socio-cultural profile and traditional healing practice. 
Journal of Ethnobiology and Ethnomedicine 10, 4. 

Semenya, S., Potgieter, M., Tshisikhawe, M., Shava, S., Maroyi, A., 2012. Medicinal uti
lization of exotic plants by Bapedi traditional healers to treat human ailments in 
Limpopo Province, South Africa. Journal of Ethnopharmacology 144, 646–655. 

Semenya, S.S., Potgieter, M.J., 2013. Ethnobotanical survey of medicinal plants used by 
Bapedi traditional healers to treat erectile dysfunction in the Limpopo Province, 
South Africa. Journal of Medicinal Plants Research 7, 349–357. 

Semenya, S., Maroyi, A., Potgieter, M., Erasmus, L., 2013a. Herbal medicines used by 
Bapedi traditional healers to treat reproductive ailments in the Limpopo Province, 
South Africa. African Journal of Traditional, Complementary and Alternative 
Medicines 10, 331-339. 

Semenya, S., Potgieter, M., Erasmus, L., 2013b. Ethnobotanical survey of medicinal plants 
used by Bapedi traditional healers to manage HIV/AIDS in the Limpopo Province, 
South Africa. Journal of Medicinal Plants Research 7, 434–441. 

Semenya, S., Potgieter, M., Erasmus, L., 2013c. Exotic and indigenous problem plants 
species used, by the Bapedi, to treat sexually transmitted infections in Limpopo 
Province, South Africa. African Health Sciences 13, 320-326. 

Semenya, S., Potgieter, M., Erasmus, L., 2013d. Indigenous plant species used by Bapedi 
healers to treat sexually transmitted infections: their distribution, harvesting, con
servation and threats. South African Journal of Botany 87, 66–75. 

Semenya, S., Potgieter, M., Tshisikhawe, M., 2013e. Use, conservation and present 
availability status of ethnomedicinal plants of Matebele-Village in the Limpopo 
Province, South Africa. African Journal of Biotechnology 12, 2392–2405. 

Semenya, S.S., Potgieter, M.J., Erasmus, L.J.C., 2013f. Bapedi phytomedicine and their 
use in the treatment of sexually transmitted infections in Limpopo Province, South 
Africa. African Journal of Pharmacy and Pharmacology 7, 250–262. 

Sen, A., 1993. The economics of life and death. Scientific American 268, 40–47. 
Sen, T., Samanta, S.K., 2015. Medicinal plants, human health and biodiversity: a broad 

review. In: Mukherjee, J. (Ed.), Biotechnological Applications of Biodiversity. 
Springer, Berlin, Heidelberg, Germany, pp. 59–110. 

Shabangu T.P. (2021) A comparative study of Swazi and Zulu traditional plant use at 
Mkhondo and eDumbe, South Africa, University of Johannesburg (South Africa), 
Johannesburg, p. 355. 

Shai, K.N., Ncama, K., Ndhlovu, P.T., Struwig, M., Aremu, A.O., 2020. An exploratory 
study on the diverse uses and benefits of locally-sourced fruit species in three villages 
of Mpumalanga Province, South Africa. Foods 9, 1581. 

Singh, H., 2008. Importance of local names of some useful plants in ethnobotanical study. 
Indian Journal of Traditional Knowledge 7, 365–370. 

Sofowora, A., Ogunbodede, E., Onayade, A., 2013. The role and place of medicinal plants 
in the strategies for disease prevention. African Journal of Traditional, 
Complementary and Alternative Medicines 10, 210-229. 

Spasovska Trajanovska, A., Vujovic, V., Ignjatova, L., Janikevik Ivanovska, D., Chibishev, 
A., 2013. Sexual dysfunction as a side effect of hyperprolactinemia in methadone 
maintenance therapy. Medical Archives 67, 48–50. 

Staub, P.O., Geck, M.S., Weckerle, C.S., Casu, L., Leonti, M., 2015. Classifying diseases 
and remedies in ethnomedicine and ethnopharmacology. Journal of 
Ethnopharmacology 174, 514–519. 

Steenkamp, V., 2003. Traditional herbal remedies used by South African women for gy
naecological complaints. Journal of Ethnopharmacology 86, 97–108. 

Sumaili, E.K., Krzesinski, J-M., Zinga, C.V., Cohen, E.P., Delanaye, P., Munyanga, S.M., 
Nseka, N.M., 2009. Prevalence of chronic kidney disease in Kinshasa: results of a pilot 
study from the Democratic Republic of Congo. Nephrology Dialysis Transplantation 
24, 117–122. 

Taibi, K., Abderrahim, L.A., Boussaid, M., Taibi, F., Achir, M., Souana, K., Benaissa, T., 
Farhi, K.H., Naamani, F.Z., Said, K.N., 2021. Unraveling the ethnopharmacological 
potential of medicinal plants used in Algerian traditional medicine for urinary dis
eases. European Journal of Integrative Medicine 44, 101339. 

Tali, B.A., Khuroo, A.A., Ganie, A.H., Nawchoo, I.A., 2019. Diversity, distribution and 
traditional uses of medicinal plants in Jammu and Kashmir (J&K) State of Indian 
Himalayas. Journal of Herbal Medicine 17, 100280. 

Thinyane, Z., Maroyi, A., 2019. Medicinal plants used by the inhabitants of Alfred Nzo 
District Municipality in the Eastern Cape Province, South Africa. Journal of Pharmacy 
and Nutrition Sciences 9, 157–166. 

Thipanyane, M.P., Nomatshila, S.C., Musarurwa, H.T., Oladimeji, O., 2022. The roles and 
challenges of traditional health practitioners in maternal health services in rural 
communities of Mthatha, South Africa. International Journal of Environmental 
Research and Public Health 19, 13597. 

Thoma, M., Fledderjohann, J., Cox, C., Kantum Adageba, R., 2021. Biological and Social 
Aspects of Human Infertility: A Global Perspective. Oxford University Press. 

Thring, T., Weitz, F., 2006. Medicinal plant use in the Bredasdorp/Elim region of the 
Southern Overberg in the Western Cape Province of South Africa. Journal of 
Ethnopharmacology 103, 261–275. 

Torres-Soto, N.Y., Corral-Verdugo, V., Corral-Frías, N.S., 2022. The relationship between 
self-care, positive family environment, and human wellbeing. Wellbeing, Space and 
Society 3,100076. 

Tshikalange, T.E., Mophuting, B.C., Mahore, J., Winterboer, S., Lall, N., 2016. An eth
nobotanical study of medicinal plants used in villages under Jongilanga tribal 
council, Mpumalanga, South Africa. African Journal of Traditional, Complementary 
and Alternative Medicines 13, 83–89. 

Tsobou, R., Mapongmetsem, P.M., Van Damme, P., 2016. Medicinal plants used for 
treating reproductive health care problems in Cameroon, Central Africa. Economic 
Botany 70, 145–159. 

Tugume, P., Kakudidi, E.K., Buyinza, M., Namaalwa, J., Kamatenesi, M., Mucunguzi, P., 
Kalema, J., 2016. Ethnobotanical survey of medicinal plant species used by com
munities around Mabira Central Forest Reserve, Uganda. Journal of Ethnobiology 
and Ethnomedicine 12, 5. 

Valentin, B.C., Gracia, A.A., Arlette, K.M., Salvius, B.A., 2020. Ethnobotanical study of 
medicinal plants used in the treatment of sexual dysfunctions in traditional medicine 
in Kampemba-Lubumbashi, DR Congo. World Journal of Advanced Research and 
Reviews 7, 016–028. 

M.V. Chakale, M. Lekhooa and A.O. Aremu                                                                                                                                Journal of Herbal Medicine 47 (2024) 100931 

36 

http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref90
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref90
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref91
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref91
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref91
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref92
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref92
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref92
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref92
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref93
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref93
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref93
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref93
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref94
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref94
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref94
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref95
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref95
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref95
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref96
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref96
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref96
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref97
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref97
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref98
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref98
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref98
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref99
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref99
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref99
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref100
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref100
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref101
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref101
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref101
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref102
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref102
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref102
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref103
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref103
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref103
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref104
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref104
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref104
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref105
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref105
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref106
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref106
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref107
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref107
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref108
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref108
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref108
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref109
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref109
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref109
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref110
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref110
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref110
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref111
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref111
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref111
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref112
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref112
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref112
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref113
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref113
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref113
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref113
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref114
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref114
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref114
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref115
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref115
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref115
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref116
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref116
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref116
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref117
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref117
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref117
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref118
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref118
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref118
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref118
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref119
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref119
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref119
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref120
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref120
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref120
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref121
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref121
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref121
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref122
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref122
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref122
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref123
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref123
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref123
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref124
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref125
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref125
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref125
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref126
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref126
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref126
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref127
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref127
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref128
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref128
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref128
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref129
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref129
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref129
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref130
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref130
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref130
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref131
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref131
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref132
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref132
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref132
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref132
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref133
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref133
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref133
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref133
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref134
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref134
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref134
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref135
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref135
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref135
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref136
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref136
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref136
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref136
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref137
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref137
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref138
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref138
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref138
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref139
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref139
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref139
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref139
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref140
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref140
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref140
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref141
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref141
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref141
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref141
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref142
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref142
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref142
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref142


Van Wyk, B.-E., 2020. A family-level floristic inventory and analysis of medicinal plants 
used in Traditional African Medicine. Journal of Ethnopharmacology 249, 112351. 

Van Wyk, B-E., De Wet, H., Van Heerden, F., 2008. An ethnobotanical survey of medicinal 
plants in the southeastern Karoo, South Africa. South African Journal of Botany 74, 
696–704. 

Vogl, C.R., Vogl-Lukasser, B., Puri, R.K., 2004. Tools and methods for data collection in 
ethnobotanical studies of homegardens. Field Methods 16, 285–306. 

Weckerle, C.S., de Boer, H.J., Puri, R.K., van Andel, T., Bussmann, R.W., Leonti, M., 2018. 
Recommended standards for conducting and reporting ethnopharmacological field 
studies. Journal of Ethnopharmacology 210, 125–132. 

WHO, 2011. Preventing reproductive health problems (No. WHO/HSE/PHE/EPE/11.01 
15. World Health Organization, Geneva, Switzerland, pp. 34. 

WHO, 2019. World health statistics overview 2019: monitoring health for the SDGs, 
sustainable development goals (No. WHO/DAD/2019.1). World Health Organization, 
Geneva, Switzerland. 

Yadav, S.S., 2020. Herbarium: historical account, significance, preparation techniques 
and management issues. Plant Archives 20, 2915–2926. 

Yadav, R.N.S., Agarwala, M., 2011. Phytochemical analysis of some medicinal plants. 
Journal of Phytology 3, 10–14. 

Yamani, A., Bunel, V., Antoine, M-H., Husson, C., Stévigny, C., Duez, P., Elachouri, M., 
Nortier, J., 2015. Substitution between Aristolochia and Bryonia genus in North- 
Eastern Morocco: toxicological implications. Journal of Ethnopharmacology 166, 
250–260. 

Younis, W., Asif, H., Sharif, A., Riaz, H., Bukhari, I.A., Assiri, A.M., 2018. Traditional 
medicinal plants used for respiratory disorders in Pakistan: a review of the ethno- 
medicinal and pharmacological evidence. Chinese Medicine 13, 48. 

Yuan, H., Ma, Q., Ye, L., Piao, G., 2016. The traditional medicine and modern medicine 
from natural products. Molecules 21, 559. 

Yount, K.M., Minh, T.H., Trang, Q.T., Cheong, Y.F., Bergenfeld, I., Sales, J.M., 2020. 
Preventing sexual violence in college men: a randomized-controlled trial of 
GlobalConsent. BioMed Central Public Health 20, 1331. 

Zougagh, S., Belghiti, A., Rochd, T., Zerdani, I., Mouslim, J., 2019. Medicinal and aro
matic plants used in traditional treatment of the oral pathology: The ethnobotanical 
survey in the economic capital Casablanca, Morocco (North Africa). Natural Products 
and Bioprospecting 9, 35–48. 

Zuma, T., Wight, D., Rochat, T., Moshabela, M., 2016. The role of traditional health 
practitioners in rural KwaZulu-Natal, South Africa: generic or mode specific? BMC 
Complementary and Alternative Medicine 16, 304.  

M.V. Chakale, M. Lekhooa and A.O. Aremu                                                                                                                                Journal of Herbal Medicine 47 (2024) 100931 

37 

http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref143
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref143
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref144
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref144
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref144
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref145
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref145
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref146
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref146
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref146
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref147
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref147
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref148
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref148
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref148
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref149
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref149
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref150
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref150
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref151
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref151
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref151
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref151
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref152
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref152
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref152
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref153
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref153
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref154
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref154
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref154
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref155
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref155
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref155
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref155
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref156
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref156
http://refhub.elsevier.com/S2210-8033(24)00088-5/sbref156

	South African medicinal plants used for health conditions affecting males: an ethnobotanical review
	Introduction
	Materials and methods
	Search procedure

	Results and discussion
	Overview of studies on plants used in managing male urogenital and sexual-reproduction health conditions
	Inventory of plants used to manage male health conditions
	Significance and insights embedded in local plant names
	Distribution of plant families used in managing male health conditions
	Pattern of plant parts used, preparation, and route of administration methods
	Male health conditions/diseases managed with medicinal plants in South Africa

	Concluding remarks and future perspective
	Ethics approval
	Author contributions
	Financial support statement
	Declaration of Competing Interest
	References




