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Abstract

Background Sub-Saharan Africa faces one of the highest burdens of venereal diseases (VDs) globally. This review
aims to critically evaluate the existing literature on the diverse Indigenous knowledge and medicinal plants utilised
for treating VDs in sub-Saharan Africa.

Methods We used the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) protocol

to guide the execution of the review. Relevant papers from scientific databases and search engines were assessed.
The inclusion criteria included literature published from 2008 and May 16, 2024, and assessment of specific predeter-
mined VDs. Medicinal plants based on certain ethnobotanical indices and data were recorded from each literature.

Results Among the 131 studies included in this review, a total of 20 relevant ethnobotanical reports were identi-
fied, with Nigeria and South Africa having the highest contributions (25% each). A high diversity and richness of 445
ethnobotanically valued anti-venereal plants (99 families) from over 872 Indigenous knowledge holders were invento-
ried. Plants with the highest diversity of use in traditional treatment of VDs are Cassia abbreviata, Ziziphus mucronata,
Ximenia caffra, Catharanthus roseus, and Terminalia prunioides. The most represented families are Fabaceae (15.8%),
Cucurbitaceae (5.9%), Solanaceae (5.9%), Euphorbiaceae (5%), and Combretaceae (5%). Roots and leaves were highly
utilised with frequencies of 41.5% and 26.3%, respectively. The most used method of preparation are decoctions
(36.7%) and infusions (12.2%), whereas oral route (72.9%) dominated the mode of administration of the medicinal
plants.

Conclusions This review consolidated data from sub-Saharan Africa—notwithstanding a limited number of stud-
ies in quantitative synthesis—and identified a diverse array of ethnobotanically valued anti-venereal plants, ena-
bling meaningful conclusions to be drawn for future ethnopharmacological assessments. Effective plant conserva-
tion and advancement of ethnobotanical research in the region require stringent regulations and cross-country
collaborations.
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Background
The imperativeness of managing infectious diseases can-
not be over-emphasised as an estimated 15% global mor-
tality rate is directly linked to infectious diseases annually
[1]. This urgency is further heightened by the escalating
prevalence of emerging diseases, which are being fuelled
by increased globalisation, the emergence of multidrug-
resistant pathogens, and the expanding reach of tropical
and vector-borne diseases due to climate change. These
factors are collectively putting an ever-increasing number
of people at risk of life-threatening acute or chronic infec-
tions [1-3]. Notable among these infections are venereal
diseases (VDs), which account for more than a million
daily incidence globally with the majority being asymp-
tomatic, resulting in a risk of passing the infection on to
others [4]. Venereal diseases are infections that are spread
by sexual activity, especially vaginal intercourse, anal and
oral sex. The various categories of VDs with high preva-
lence and significant public health impact according to
World Health Organisation [5] and Pfizer [6] include bac-
terial (chlamydia, gonorrhoea, and syphilis), viral (geni-
tal herpes, HIV/AIDS, and genital warts), and parasitic
(trichomoniasis). The severity of these diseases is such
that some of them can cause serious complications lead-
ing to infertility, and even death [4]. In accordance with
the latest data available, the World Health Organization
[7] report remains the most recent publication addressing
the prevalence of VDs in low- and middle-income coun-
tries, particularly sub-Saharan Africa, which was identi-
fied as bearing approximately 40% of the global burden.
Even though conventional medicines are efficacious
in the management of VDs, their shortcomings such as
high cost of treatment, antibiotic resistance, and limited
antimicrobial agents are undeniable, which often make
patients find recourse to the ancient system of health
care—traditional medicine [5, 8]. Contemporarily, ethno-
botany is key to traditional medicine (TM), and impor-
tant for understanding the relationship between TM
practices, the conservation of medicinal plants and as
an underpinning for scientific investigation of medicinal
plants used for particular therapeutic purposes [9-18]. In
line with this, a study conducted by Gbaranor et al. [19]
on the treatment choices for sexually transmitted infec-
tions among 260 males in the South-South rural areas of
Nigeria provides a compelling case. The study found that
about 80% of the participants engaged in unprotected
sex, while approximately 70% contracted a VD at some
point. Remarkably, an overwhelming majority, 96.2%,
expressed a preference for herbal medicine over antibi-
otics as their treatment of choice, which underscores the
importance of Indigenous knowledge in disease man-
agement, particularly in Africa. This knowledge, often
passed down through generations via oral tradition, is
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at risk of being lost due to inadequate documentation
[2, 20]. Hence, by documenting and analysing the Indig-
enous uses of medicinal plants, ethnobotanical studies
could potentiate advances in the development of new
drugs and treatments to combat life-threatening diseases
while also helping to preserve the rich cultural heritage
associated with TM practices in Africa.

For centuries, VDs have been treated in Africa using
plants, and such plants may face various conservation
concerns in Indigenous communities where these
resources are highly valued and utilised [21-25].
Ethnobotanical survey of medicinal plants used for
the treatment of VDs may reveal a high diversity and
richness of plant species and Indigenous knowledge
systems among local communities, and may provide
valuable information for the conservation and utilisation
of these resources. Moreover, Indigenous cultures have a
rich tradition of using certain plants for the treatment of
several infectious diseases [26—28]. These practices may
be adapted and integrated into modern medical practices
to provide effective and culturally sensitive treatment
options for VDs. This review is aimed at investigating the
diverse medicinal plants used among local communities
for the management of VDs across various ethnic regions
of sub-Saharan African countries. It is also pertinent to
identify potential threats to these plants and propose
conservation strategies. Furthermore, a comparison
of Indigenous knowledge techniques related to the
management of VDs with modern medical practices,
considering factors, such as dosage and toxicity, is
crucial. This could pave the way for the adaptation
and integration of these traditional and contemporary
healthcare models. The review is delineated further to
ascertain the bioprospecting potential of anti-venereal
plants while identifying the research gaps in ethnobotany
and ethnopharmacology.

Methodology

This review was executed and guided by the recommen-
dations in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement
[29]. The flow chart of the review protocol is presented
in Fig. 1.

Literature search strategy

The time span entailed all the articles published not ear-
lier than 15 years from when the literature search process
of this review was completed (from 2008 and May 6, 2024
for the ethnobotanical study review), while a decade con-
sideration was given for the ethnopharmacological aspect
(from 2013 to May 16, 2024). The search terms such as
“ethnobotanical survey,” “sexually transmitted diseases,’
;o Indigenous knowledge,’

” o«

“African,” “venereal diseases,
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Fig. 1 Flow chart of the systematic review protocol applied for inclusion of literature on Indigenous knowledge and plants used for treating

venereal diseases in sub-Saharan Africa

among others were used both singly and in diverse com-
binations to systematically assess relevant papers from
scientific databases including PubMed, Google Scholar,
and AJOL. For example, the AND operator was used
between certain terms to narrow the search to stud-
ies that covered overlapping themes, while OR operator
was used between terms such as ‘sexually transmitted
diseases’ and ‘venereal diseases’ to capture variations in
terminology across different studies. Using Elicit (elicit.
com) search tool, some research questions, “How can the
ethnobotanical survey of medicinal plants used for the
treatment of venereal diseases contribute to the preser-
vation and enhancement of Indigenous knowledge and

techniques? How have Indigenous cultures traditionally
used medicinal plants for the treatment of venereal dis-
eases? And how can these practices be adapted in mod-
ern times?” were used to find more relevant papers and
supplement the literature. Litmaps, Google, and Bing
were finally utilised to visualise and identify additional
relevant papers. This process was continued until no fur-
ther unobtained papers could be identified.

Study selection

Exclusion criteria

Study titles and abstracts were screened manually to
exclude the ones that are not related to the focus of this
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review. Articles pertaining to the ethnobotanical survey
of generalised mention of VDs (no specificity) or other
types of VDs (bacterial vaginosis, staphylococcus, genital
ulcer and chancroid), binary or polyherbal mixture for
the treatment of VDs, and countries outside Africa
were all excluded from this review. Ethnobotanical
studies that focus on HIV/AIDS opportunistic infections
(tuberculosis, candidiasis, pneumonia, meningitis, herpes
zoster, and Kaposi’s sarcoma) were also excluded.

Inclusion criteria

Relevant articles were examined to determine their conso-
nance with the eligibility criteria of this review. The specific
inclusion criteria include the assessment of at least one of
the ethnobotanical indices (fidelity level, informant con-
sensus factor and use-value) and citation index (frequency
of mention or number of citation); and articles published
not earlier than 15 years from 2008 till date (May 6, 2024,
when the ethnobotanical aspect of the review, i.e., records
identification process for quantitative synthesis, was con-
cluded). Finally, ethnobotanical studies relating to specific
VDs (i.e., gonorrhoea, syphilis, chlamydia, trichomonia-
sis, genital herpes, genital warts, and HIV) were selected.
Notably, a particular paper was considered for inclusion in
the study despite lacking ethnobotanical indices and a cita-
tion index. This consideration was due to the paper’s defi-
nite mention of Indigenous knowledge and techniques for
treating a certain VD (genital herpes) rarely found in other
selected papers.

Data retrieval/extraction

The selected studies were summarised and grouped
into three main themes/categories. Moreover, from
each study, medicinal plants used to treat VDs were
listed. These plants were chosen based on their cultural
significance, as determined by ethnobotanical citation
indices such as fidelity level, informant consensus
factor, use-value, frequency of mention, and number
of citations. For each VD documented in the selected
studies, about three plant species corresponding to their
Indigenous management were extracted and tabulated
in a Microsoft Excel spreadsheet. The categories used
for tabulation included: family name, botanical name,
vernacular name in the ethnic region, country of study,
plant part(s) used, method of preparation, mode of
administration, and traditional dosage. Beyond local
importance, the cross-regional value of the medicinal
plants were also enumerated based on their use across
different regions and countries in sub-Saharan Africa.
All botanical names were cross-verified with the World
Flora Online database (www.worldfloraonline.org). Any
plant that was not listed in this database, referred to
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as ‘unindexed’ subsequently in this study, was further
validated using the Medicinal Plant Names Services
portal (http://mpns.kew.org/mpns-portal).

Finally, to ensure a comprehensive analysis, another
review of papers published from 2013 to May 16, 2024
were conducted to assess the ethnopharmacological
profiles of the important plant species highlighted in
the ethnobotanical studies. Specifying the exact cutoff
date was necessary to provide a clear point of reference
for future reviews as these dates mark the completion
of our literature search in both ethnobotanical and
ethnopharmacological areas. For each plant species
noted in the ethnopharmacological studies, an extraction
of relevant data was systematically performed. This
information was then organised in a Microsoft Excel
spreadsheet, categorising each plant by its common
name, the country where the study was conducted, the
pharmacodynamic activity of the specific plant part used,
and the venereal diseases treated. This categorisation
allowed for a detailed comparison with corresponding
ethnobotanical survey findings. The structured approach
ensured that ethnopharmacological research gaps (the
valuable plant species from anecdotal evidence requiring
preliminary experimental screening and further scientific
scrutiny) were effectively identified.

Data analysis

Microsoft Excel 2013 was used to organise the data
obtained from the search, and to analyse the frequency
distribution of families, plants, parts used, method of
preparation, and mode of administration. In addition, the
distribution of plants and families across the various VDs
was analysed.

Results
Figure 2 presents an overview of countries contributing
the recorded studies on the use of plants for venereal dis-
eases (VDs). Nigeria and South Africa contribute the high-
est number of studies (50%) emanating from five different
states (across three geopolitical zones) and five different
municipalities (across two provinces), respectively, while
Zambia represents three studies from five different prov-
inces. Although the whole of Africa is primarily divided
into five regions, only four regions constitute sub-Saharan
Africa. As shown in Fig. 2, the current study is representa-
tive of all the regions in sub-Saharan Africa as it reviews
ethnobotanical studies on VDs in Nigeria (West Africa);
Cameroon (Central Africa); Ethiopia, Kenya, Uganda, and
Tanzania (East Africa); and Namibia, Botswana, South
Africa and Zambia (Southern Africa).

This review revealed a high diversity and richness
of medicinal plant species, ranging from 18 to 103
plant species in each selected study, and 445 plant species
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Fig. 2 Heat map of sub-Saharan African countries/regions represented by ethnobotanical studies contributed to this review

(belonging to 99 families) from over 872 Indigenous
knowledge holders including TMPs and clerics (Table 1,
Supplementary Table S1), used for treating VDs among
communities in various countries/regions in sub-Saharan
Africa.

Summarily, 133 counts of various Indigenous knowledge
and practices for the treatment of VDs were pooled from
20 ethnobotanical surveys across 10 sub-Saharan African
countries (Tables 1 and 2). These counts are represented
by the respective associated method of traditional prepa-
ration, administration, and posology for each mention of
plants. A total of 98 plant species (including 1 unspeci-
fied plant species, 3 sub-species, and 1 variety) belonging
to 43 families were recorded as remedies for various VDs.
Specifically, 39 plant species (including 1 subspecies and 1
variety) belonging to 23 families are used in treating gon-
orrhoea; and 31 plant species (including 1 unspecified spe-
cies and 1 variety) belonging to 20 families were indicated
for HIV/AIDS management. In addition, 22 plant species
belonging to 14 families were for syphilis; and 14 plant
species (including 2 subspecies) belonging to 11 families
for chlamydia (Fig. 3A).

In the analysis of the 98 recorded plants (Table 2), 12
families were identified as dominant, having at least 3

plant species and occurring across a minimum of 2 VDs
(Fig. 3B). The Fabaceae family (15.8%) was the most dom-
inant with 16 plant species, followed by Cucurbitaceae
(5.9%), Solanaceae (5.9%), Euphorbiaceae (5%), Com-
bretaceae (5%), and Malvaceae (5%). Notably, Fabaceae
was involved in the management of 5 out of the 6 VDs
(Table 2), with the exception of genital warts. Similarly,
Asphodelaceae contributed to all treatments, excluding
syphilis. Furthermore, Combretaceae, Cucurbitaceae,
and Euphorbiaceae were associated with the manage-
ment of 4 VDs, particularly gonorrhoea, syphilis, and
HIV/AIDS.

Figure 3C depicts plant species with the highest diver-
sity of use for treating VDs in Indigenous knowledge (IK)
and practice across various regions/countries in sub-
Saharan Africa, as observed in Table 2. For instance, Cas-
sia abbreviata Oliv., with the highest frequency, is used
in 3 different regions of Zambia and Tanzania for treating
various VDs (gonorrhoea, syphilis, chlamydia, and HIV/
AIDS), with some variations in IK applications. Ziziphus
mucronata Willd. is also used for various VDs (gonor-
rhoea, syphilis, and chlamydia) in 5 different countries
(Namibia, South Africa, Zambia, Botswana, and Tan-
zania), with major differences in the plant parts used.
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Fig. 3 Distributon of A plants and families across various categories of venereal diseases; B families with three or more selected medicinal
plants (n>3) associated with at least two (n>2) dstinct venereal disease treatments and C plant species with the highest diversity of use (n>3)
among the selected medicinal plants for treating venereal diseases in sub-Saharan Africa

by six different studies across five countries, including
Botswana, South Africa, Namibia, Tanzania, Nigeria,
Ethiopia, Uganda, and Zambia. Other cross-regionally
important species in Fig. 5 include Opuntia ficus-indica
(L.) Mill., Carica papaya L., Ricinus communis L., and
Ximenia americana L., each cited in at least three ethno-
botanical studies.

Discussion

All the reviewed papers used rigorous methodologies
such as structured or semi-structured questionnaires,
interviews, and statistical analyses. However, there are
some differences among the papers in terms of their spe-
cific methods (Table 1). All the reviewed papers, other
than Maema et al. [39] and Salami et al. [48], mentioned
the specific local names of each medicinal plant spe-
cies. It is possible that the medicinal plant species stud-
ied are naturalised and not endemic to the study area as
observed by Maema et al. [39] or a complete omission
by Salami et al. [48]. Two studies included in this review
showed distinctiveness from all other studies in that they
provided a broader ethnobotanical knowledge of anti-
venereal plants [31, 38].

Venereal diseases in Sub-Saharan Africa

Sub-Saharan Africa accounts for the highest (about 40%)
of the global burden of curable and non-curable VDs,
with an incidence of 240 per 1000 persons and more than
93 million annual incidence [7, 50-52]. As of 2021, there
were a total of 23.1 million people in West, Central, East,
and Southern Africa living with HIV [53, 54]. In the same
year, South Africa and Nigeria, from Southern and West
Africa, respectively, recorded the highest mortality due to
AIDS globally, with around 51,000 deaths each [55]. This
likely explains the high proportion of studies contributed
from these two countries to this review (Fig. 2). Corrobo-
ratively, Wand et al. [56] reported that South Africa had
the highest burden of VDs globally. On the other hand,
accurate national data on the incidence and prevalence
of distinctive VDs is not available in the other 8 coun-
tries represented in this review (Fig. 2). However, some
epidemiological investigations have shown that VDs are
a serious public health problem in these countries [51,
57-66]. According to the classification by the World
Bank (https://openknowledge.worldbank.org/pages/
focus-sub-saharan-africa) and the ISS African Futures
(https://futures.issafrica.org/geographic/regions/sub-
saharan-africa/), there are 48 countries in sub-Saharan


https://openknowledge.worldbank.org/pages/focus-sub-saharan-africa
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Fig. 4 Percentage distribution of A parts used, B preparation methods, and C mode of administration of selected medicinal plant materials

for treating venereal diseases in sub-Saharan Africa

Africa. Thus, approximately one-fifth of these coun-
tries are represented in this review. Therefore, there is a
need for comprehensive ethnobotanical studies on VDs
across the whole region, considering the high burden of
these diseases. With the provision of research funding,
scientific collaboration, and networks, ethnobotanical
knowledge can be made available across all sub-Saharan
African countries as a potential source of information or
resources for bioprospecting studies aimed at curtailing
the burden of VDs.

Diversity and richness of plant species

Many of the ethnobotanical studies documented a wide
variety of medicinal plant species used for treating VDs.
Several studies, for example, mentioned the use of plants
from the Fabaceae and Combretaceae families, occurring
more frequently than others [32, 33, 35-37, 42, 44, 46].
Fabaceae, Euphorbiaceae, Combretaceae, and Cucur-
bitaceae being the most important documented source
of anti-venereal plants in sub-Saharan Africa (Fig. 3B),
is in consonance with the extensive review by Van Wyk
[67], which showed that these plant families rank 1st,
5th, 6th, and 9th, respectively, of the over-used plant

families in African traditional medicine. Moreover, due
to the limitation of ethnobotanical indices, i.e., the lack
of a consistent measure for the probability distribution,
which precludes them from being juxtaposed with other
studies [15, 68], it became necessary, in addition to the
98 recorded plant taxa selected based on their ethnobo-
tanical importance in each of the 20 quantitative studies
(Table 2), to outline the most ethnobotanically valued
anti-venereal ethnomedicine across sub-Saharan Africa
(Fig. 5) from the documented 445 plants species (Sup-
plementary Table S1). The consistent use of these plants
across different regions and countries (Fig. 5) under-
scores their perceived efficacy and extensive importance.
Furthermore, these findings could foster cross-regional
cooperation, such as the sharing of knowledge and
resources, in further anti-venereal studies and the future
development of traditional medicines in sub-Saharan
Africa. On the other hand, it is interesting to note that
various countries/regions in sub-Saharan Africa share
similar Indigenous knowledge about medicinal plants
for VDs. However, the Indigenous knowledge and tech-
niques employed in the application of these plants often
vary across the regions (Table 2).
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Fig. 5 Medicinal plants with the most occurrence (n >3 ethnobotanical studies) for managing venereal diseases across different regions

in sub-Saharan Africa

Traditional uses, preparation and administration methods

There are some parallelism and distinctiveness in the spe-
cific details of the Indigenous knowledge and techniques
among the selected studies. For instance, all the selected
papers noted at least one plant part involved in the eth-
nobotanical uses for each VD investigated. Furthermore,
most of the eligible papers documented specific modes
of preparation and administration of medicinal plants
used for the treatment of VDs (Table 2), except for only
six studies [30, 31, 37, 41, 42, 48], which only provided
general information of these methods. However, Njoroge

and Bussmann [41] made available a specific method
of preparation only, while some papers failed to specify
the method of preparation and mode of administration
[38, 40]. Indigenous communities hold vast knowledge
of medicinal plants and majorly use decoction, infusion,
and powdering methods for the preparation of traditional
medicine [12, 69-71]. This is in agreement with the find-
ings of this review (Fig. 4B). Finally, Ajibesin et al. [30]
and Crane et al. [72] noted that it is important to pre-
serve Indigenous knowledge before it disappears due to
the current limited documentation.
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Conservation and utilisation status of ethnobotanically
valued anti-venereal plants

The conservation and utilisation status of medicinal
plants may vary depending on several factors such as
their use value, fidelity level, relative frequency of cita-
tion, and informant consensus factor [68, 73, 74]. These
factors can help understand how different communities
value and use medicinal plants and can provide insights
into which plants are most important for conservation
and sustainable utilisation efforts [75, 76]. Hence, the
recorded plant species in Table 2 could be considered for
cultivation and conservation for the fact that they were
selected based on their local importance and high eth-
nobotanical indices in the study areas/regions. Although
the concern of traditional healers in sub-Saharan Africa
about the qualitative inferiority of cultivated medicinal
plant species over wild-grown species has, hitherto, cur-
tailed the domestication of medicinal plants over time,
phytomedicine scientists have made efforts to debunk
the idea by documenting the experimented variations
[24, 77]. Many of these studies showed higher therapeu-
tic potential of cultivated plants compared to wild-grown
plants, with all investigated cultivated species exhibiting
a promising alternative for significant active metabolites
yield [78-85]. Moreover, there seems to be a paradigm
shift among many traditional healers with many of them
accepting the use of cultivated medicinal plants or culti-
vating the plants themselves [86].

Availability and threats

None of the quantitative studies in this review, except
Mbambala et al. [40], documented the availability and
threats of their listed plant species. This may affect the
accuracy and reliability of the utilisation status and con-
servation discussion on the plants. Although several
papers in this review mentioned the need for conserva-
tion strategies to ensure the sustainable use of medicinal
plants, they did not provide specific information on the
availability and threats of these plant species, other than
Mbambala et al. [40]. The authors indicated that none of
its investigated anti-venereal plants have low availability
status. Therefore, further research is needed to better
understand the availability and threats of these plants
and to develop effective conservation strategies.

Conservation strategies

Succinct examples of conservation strategies were
documented in a study by Semenya et al. [87], which
was excluded from Table 1 due to its overlapping
Indigenous knowledge data with Semenya et al. [49].
The examples in this study may serve as an archetype
in future research for documenting the conservation
status and ensuring sustainability of all medicinal plant

Page 27 of 37

species across sub-Saharan African countries. Semenya
et al. [87] documented 37 Indigenous anti-venereal
plant species from 33 genera belonging to 24 families
that are used by 34 Bapedi healers in 3 districts of Lim-
popo Province, South Africa, and highlighted several
conservation strategies for the sustainable use of these
medicinal plants. The authors reported that most of
the plant species are not endangered nor threatened,
while only five of the plant species recorded in the
study appear on the South African National Red Data
List as close to a threatened category. However, a study
on Indigenous knowledge and techniques of herbalists
related to the treatment of HIV/AIDS opportunistic
infections in Uganda revealed that certain documented
plant species are listed as threatened under the
Nationally Threatened Species for Uganda [88]. The
authors raised even much more concern about threat
risk for the ones that have not been red-listed for lack
of scientific assessment or due to deficient data on the
medicinal plants.

Semenya et al. [87] identified the major factors
threatening medicinal plant species used by Bapedi
healers to be urban development, trading and agri-
cultural expansion, deforestation and overexploita-
tion. They concluded that the healers need to practice
cultivation of important Indigenous plants in home
gardens and be educated about the conservation meas-
ures they can implement to ensure the long-term sus-
tainability of threatened and protected species, and
ultimately traditional healing as a profession. Further-
more, it is observed that, even in the twenty-first cen-
tury, Indigenous cultural norms such as the spiritually
protected forests sustained through diverse taboos are
still being revered and their prohibition laws complied
to much better than government laws and policies.
The comparatively less compliance to government laws
and policies might be as a result of ignorance about the
policies on the part of Indigenous communities and/
or lack of concerted effort to enforce the regulations
on the part of the government. Other cultural norms
noted as viable conservation strategies are social struc-
ture management, night and naked restricted harvest-
ing, i.e., having access to collect plants only at night
and while naked, gender restricted harvesting, and
nature-related spiritual knowledge [89-92]. Neverthe-
less, it is imperative that Indigenous cultural values be
adapted into national biodiversity conservation agenda
due to the exceptional role of culture in facilitating
medicinal plant conservation [24, 89, 90].

Sustainability of medicinal plant resources
The root is the major plant part used for the treatment of
venereal diseases (Fig. 4A), an indication that destructive
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harvesting may be indulged by plant harvesters/gatherers
and traditional healers in African communities. Root,
stem bark, and whole-plant harvesting is destructive
to medicinal plants compared to collecting their leaves
and flowers. Destructive harvesting ultimately leads to
resource exhaustion and potential species extinction for
medicinal plants with slow growth and low availability
status, if left unchecked [24, 88, 93, 94]. However, van
Andel et al. [95] noted that it is important to conduct
field studies on abundances of species, and the effect
of various extraction/collection methods on their
survival, reproduction and growth to ascertain whether
the commercial harvesting of seeds, roots or stem is a
destructive activity. For instance, bark harvesting could
be sustainable in as much as ring-barking is not practiced
or trees not felled and the tree species can quickly
recover. This is typical of the impressive bark recovery
rates and post 24-month complete wound closing of
previously untouched species of Khaya senegalensis. This
species seems to be capable of supporting sustainable
bark harvesting due to its rapid growth in open areas and
resilience to debarking. On the other hand, van Andel
et al. [95] reported that Pterocarpus erinaceous responds
comparatively slowly to bark removal, but for the fact that
the species can sprout again after felling, it is suggested
that the trees be cut at 1 m height and their bark peeled,
which would make them coppice from the trunks and
generate new shoots over time. Therefore, there is
a need for further research on the ethnobotanically
valued anti-venereal plants (Table 2) to ascertain the
ecological impact of their organ harvesting (parts used as
ethnomedicine) and their adaptability to cultivation.
According to the National Red List Project (https://
www.nationalredlist.org/), there are no reports of any
African country with available directory that provides
updated data on the conservation status of medicinal
plants other than South Africa (National Red Data List),
Angola (Lista Vermelha de especies de Angola: Extintas,
ameacadas de extin¢do, vulnerdveis e invasoras), and
Uganda (Nationally Threatened Species for Uganda).
Although this suggests the need for other African
countries to step up their conservation efforts, there are
various effective strategies that can be adopted apart
from the utilisation of cultivation and agroforestry
practices, and community-based management [77]. For
instance, assessments of plant species to determine the
conservation status and prioritise conservation efforts
can be conducted. Laws and regulations to protect
threatened plant species and their habitats can also be
implemented. Furthermore, the sustainable use of plant
species can be promoted and awareness raised about the
importance of their conservation. Collaborating with
other countries to share information and coordinate
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conservation efforts is another pertinent strategy.
A combination of approaches will be necessary to
ascertain the sustainable use of valuable medicinal plant
resources [95, 96]. The use of these strategies could help
safeguard plant species in African countries and support
conservation efforts at regional and international levels.

Treatment of venereal diseases in African traditional
medicine (ATM): adaptation and integration into modern
medicine

Dosage and toxicity in African traditional medicine (ATM)

In this review, some studies documented the traditional
posology of some anti-venereal herbal preparations [30,
34, 35, 39, 49] while others did not. Against popular
belief about the lack of quantifiable administration
in traditional medicine, this suggests that African
traditional healers do have idea about dosage, i.e.,
posology is also applied in ATM although it is not clear
how it is determined in the selected studies (Table 2).
In fact, a body of ethnobotanical research, separate
from this study, has demonstrated that traditional
medicine practitioners (TMPs) do factor in dosage when
prescribing treatments [97-100]. However, Ezekwesili-
Ofili and Okaka [101] noted that TMPs determine herbal
preparation dosages by evidence-based observation
over time. Meanwhile, observation is a fundamental
element of scientific research, providing scientists with
basis to test hypotheses and theories. This reveals a
similitude between ATM and modern medicine. For
instance, in ancient times (in Africa, particularly among
the Yorubd people), the ingestibility of forest products
(fruits, vegetables, mushrooms) was determined by first
giving them to domestic animals and observing them for
specified duration. The complications arising from these
feeds in the animals was used to adjudge toxicity. Thus,
incorporating traditional medicine practices into modern
healthcare systems might not be out of place and could
serve as a means to preserve some viable Indigenous
knowledge techniques and enhance the management of
VDs.

Standardization of herbal medicine

Several studies have demonstrated how traditional
practices could be adapted or integrated into modern
medical practices. Mokgobi [102] recommended that
formal integration efforts be made through collaboration
between Western hospitals and traditional healers in
South Africa. Similarly, Maluleka and Ngoepe [103]
emphasised a position of collaboration that encourages
two-way referrals of patients between government
hospitals and traditional healers. However, it is difficult
not to indulge scepticism in the future success of this
kind of collaboration between traditional physicians and
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Western doctors in Africa because of the divergence
in the conceptualisation of illness that exists between
the African traditional healing model and the Western
healing model [102]. The perspective of aetiology,
diagnosis and treatment of diseases between these
systems differs to a large extent, and it can only be
rationalised that both systems should be allowed to
operate as distinct entities within a national framework
that recognises traditional healing in mainstream health
system as opined by Gbadamosi and Egunyomi [35].
Apart from this, the distrust between traditional healers
and western medicine practitioners is a huge factor in this
scepticism. Gbadamosi and Egunyomi [35] mentioned
that traditional healers believe that western doctors
undermine their work, and that western practitioners
lack knowledge about traditional theories of disease and
health, resulting in mistrust between both sides. A much
more feasible way to integrate traditional medicine into
modern medicine is through the documentation and
validation/valorisation of traditional medicine practices,
noting that research efforts on the standardisation of
herbal medicine can help in its integration into modern
medicine [104, 105]. Pirintsos et al. [106] reaffirmed that
traditional ethnopharmacology has provided an early
framework for the therapeutic use of natural compounds.

Indigenous knowledge techniques and drug discovery

Several studies have demonstrated how researchers
have focused on drug discovery from herbal medicines
or botanical sources [107-109]. These studies provided
examples of successful drug discovery from botanical
sources, such as the development of guggulsterones from
Commiphora mukul Engl. for hyperlipidaemia, and anti-
malarial drugs from Artemisia alba Turra and Artemi-
sia annua L. However, Gertsch [110] argued that the
late twentieth century uncritical passing of virtually all
anecdotal evidence (ethnomedicine) as scientifically
proven—by the over-interpreting of pharmacological
data (particularly in vitro assays) leading to futile bio-
prospecting and bankruptcy of a certain pharmaceutical
company in 2001—still hampers the veracity of ethnop-
harmacological research. The author opined that despite
the exponential growth and interest in ethnopharmacol-
ogy over the past few decades, medicinal plant research
has had no significant contribution to drug discovery,
unlike in the eighteenth and nineteenth centuries, due
to several factors such as ambiguous claims of prospec-
tive therapeutic agents, which frequently lack objectiv-
ity and may be prone to false assertions; the desperation
of ethnopharmacologists to prove their theories right,
which makes them uncritical with their data; and care-
less execution of bioassays by engaging outrageously high
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concentrations of a plant extract to determine a pharma-
cological response [111].

To resolve this issue in the twenty-first century, the use
of new technologies such as genomics, metabolomics/
metabonomics, proteomics, transcriptomics,
automation, and computational strategies will surely
pave the way for inventive drug design leading to better
drug candidates [108]. Gertsch [110] also recommended
the need for interdisciplinary (industrial and academic)
collaborations to garner a critical volume of sound data
on the pharmacology and chemistry of a plant, facilitating
the ascertainment of whether the plant compounds
are suitable for the development of botanical drugs, the
development of food additives or dietary supplement,
or the development of cosmeceuticals. Drawing upon
the insights of Tresina et al. [108] and Gertsch [110], it
is evident that the bioprospecting potential of medicinal
plants in sub-Saharan Africa is substantial. This potential
is largely attributable to the region’s rich biodiversity and
the extensive traditional knowledge associated with these
plants. Consequently, these factors present a significant
opportunity for sustainable drug development.
Furthermore, they could serve as a valuable resource for
the discovery of novel drugs aimed at combating VDs. To
ensure equitable benefits, strategies to prevent biopiracy
are crucial. This includes establishing legal frameworks
for access and benefit-sharing and promoting Indigenous
participation in bioprospecting activities [112—-115].

In the pursuit of incorporating traditional
medicine into modern medicine, a step further from
pharmacological screening would be the modernised
packaging of traditional medicine, even though the
quantity of administering medication differs from patient
to patient [103]. In this way, the adaptation of traditional
medicine practices into modern medicine might not only
provide opportunities for the preservation and utilization
of indigenous knowledge techniques among African
communities but also help in the standardization of anti-
venereal herbal medicine and substantiate means for
drug leads and novel drugs.

Research gap: ethnobotany and ethnopharmacology
Ethnobotanical studies

This review focused on 7 prevalent VDs in sub-Saharan
Africa of which a significant number of ethnobotanical
uses were found for gonorrhoea, syphilis, chlamydia, and
HIV/AIDS. However, there were few published results
available for genital warts and genital herpes. Notably, no
records were found that met the eligibility criteria for the
ethnobotanical uses of plants for trichomoniasis in any
sub-Saharan African country. The reason for this lack of
ethnobotanical information on Trichomonas vaginalis
infection remains unclear. Nevertheless, a preliminary
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ethnopharmacological investigation from South Africa
has been conducted on trichomoniasis. A few plant spe-
cies, including Bidens pilosa L. leaves, Sclerocarya birrea
Hochst bark, Syzygium cordatum Hochst bark, Tabernae-
montana elegans Stapf. bark, and Ozoroa engleri R Fern.
& A. Fern. leaves showed some degree of bioactivity
against the pathogen [116]. While many Africans depend
on medicinal plants, ethnobotanical studies are often an
underpinning for ethnopharmacological research [14,
15, 68, 101, 117]. Due to the limitation of this review
study, there is a recognised need for more ethnobotani-
cal surveys focusing on trichomoniasis, genital warts,
and genital herpes. These surveys should include perti-
nent ethnobotanical indices and conservation informa-
tion, and ensure their accessibility through academic
publication.

Ethnopharmacological research

Over the past decade—2013 till date (May 16, 2024)
when the ethnopharmacological review was conducted,
15 studies originating from sub-Saharan Africa have
been found published on the pharmacological potential
of anti-venereal plants [116, 118—131]. The juxtaposition
of the 44 plant species investigated by these studies
with the recorded plants in Table 2 showed that only 16
of the recorded plant species have been evaluated for
their preliminary pharmacodynamic activities. And out
of these 16 plants, 14 revealed significant anti-venereal
potency (Table 3).

Although the bark and root of Cassia abbreviata Oliv.
are used ethnobotanically for gonorrhoea, syphilis,
chlamydia, and HIV/AIDS (Table 2), the root had low
inhibitory activity against HIV-RT enzyme [127]. It is yet
to be verified if the active compounds in the bark are the
one responsible for the ethnobotanical anti-HIV potency
or if the root could still have good inhibitory activity
against other HIV enzymes such as HIV-PR, HIV-IN
and HIV-RNase H. Therefore, there arises a need for
extensive and explorative ethnopharmacological research
on all the recorded plants from the ethnobotanical
surveys (Table 2).

Conclusion

In this review, the richness of Indigenous knowledge
and high diversity of medicinal plant species,
majorly prepared by decoction and infusion, for
treating gonorrhoea, HIV/AIDS, and syphilis was
recorded. However, there was sparsely available
ethnobotanical information on genital warts, genital
herpes, and chlamydia. The review revealed a need for
ethnobotanical surveys on trichomoniasis in sub-Saharan
Africa. These findings are important for preserving
Indigenous knowledge before it disappears due to lack
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of documentation and for identifying anti-venereal
plants for further ethnopharmacological evaluation.
Conservation issues arising from typically unsustainable
harvesting due to the major plant parts used—roots—
in this review were also unveiled. Although the number
of ethnobotanical studies reviewed in this paper might
seem small at first glance—especially considering the
vast geographical region of sub-Saharan Africa—the
paper focused specifically on VDs, which have been
less commonly explored in ethnobotanical research.
In addition, the 20 reviewed studies represent the most
relevant and available studies on the topic and provide
a robust dataset for understanding the use of medicinal
plants for VD management in sub-Saharan Africa.
Furthermore, the diversity and richness of the plants
(445 species) from over 872 Indigenous knowledge
holders across 10 countries suggest that our sample size
is sufficient to draw meaningful conclusions. Regulations
for the protection of threatened plant species as well as
collaboration among countries in sub-Saharan Africa
for information sharing on conservation efforts and
the coordination of ethnobotanical research cannot
be over-emphasised. Interdisciplinary collaborations
necessary for curating a critical volume of quality data
on the pharmacology and chemistry of a plant, which
could determine the exact pharmaceutical suitability
of the plant compounds are also recommended. Finally,
this review provided evidence to support the hypotheses
that Indigenous cultures have a rich tradition of using
Indigenous knowledge and plants for the treatment
of VDs and that these practices can be adapted and
integrated into modern medical practices to provide
effective and culturally sensitive treatment options.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/541182-024-00651-y.

[ Supplementary material 1. }

Acknowledgements

We extend our profound gratitude to Guide W. Alpha for the unwavering
inspirational, logistical, and moral support rendered throughout this review.
Institutional support from the University of KwaZulu-Natal and North-West
University, South Africa is also appreciated. We sincerely thank Mr Abayomi E.
Olawumi at Yokohama National University, Japan, for his invaluable technical
assistance during the manuscript revision process.

Authors contributions

Conceptualisation and review design: 0.0, L.O.L, AAA, AOA, literature
search and data acquisition: T.0.0,; data analysis and interpretation: TO.0,
manuscript draft: T.O.0; critical revision and feedback: A.O.A,; project
supervision: FC.G, S.OA, .OL, AOA, final approval: AO.A, SOA, FCG, 1.OL,
AAA,TOO.

Funding
TOO received postgraduate fee remission bursary support from the University
of KwaZulu-Natal, South Africa. This work received financial support from


https://doi.org/10.1186/s41182-024-00651-y
https://doi.org/10.1186/s41182-024-00651-y

Omogbene et al. Tropical Medicine and Health (2024) 52:100

National Research Foundation NRF Knowledge Interchange & Collabora-
tion—KIC Grant, KIC230820144560). In addition, the financial support from
NRF Incentive Funding for Rated Researchers (Grant Number 1507340), South
Africa is acknowledged.

Availability of data and materials
Additional data have been included in the supplementary file.

Declarations

Ethics approval and consent to participate
Not applicable as this involve desktop synthesis of existing literature.

Consent for publication
Not applicable.

Competing interests

The authors affirm that we have no competing interests to disclose. The
funders had no role in the design of the study; in the collection, analyses,
or interpretation of data; in the writing of the manuscript, or in the
decision to publish the results. The opinions, findings and conclusions or
recommendations expressed are those of the authors alone, and the NRF
accepts no liability whatsoever in this regard.

Author details

'School of Life Sciences, College of Agriculture, Engineering and Science,
University of KwaZulu-Natal, Westville 4001, South Africa. “Biomedicinal
Research Centre, Forestry Research Institute of Nigeria, Jericho Hill, PM.B

5054, Ibadan 200272, Nigeria. *Agricultural Research Council - Vegetables,
Industrial and Medicinal Plants, Private Bag X293, Roodeplaat, Pretoria 0001,
South Africa. “Unit for Environmental Sciences and Management, Faculty

of Natural and Agricultural Sciences, North-West University, Private Bag X6001,
Potchefstroom 2520, South Africa. °Indigenous Knowledge Systems Centre,
Faculty of Natural and Agricultural Sciences, North-West University, Private Bag
X2046, Mmabatho 2790, South Africa.

Received: 3 September 2024 Accepted: 21 October 2024
Published online: 26 December 2024

References

1. Eckhardt M, Hultquist JF, Kaake R, Hittenhain R, Krogan NJ. A systems
approach to infectious disease. Nat Rev Genet. 2020;21(6):339-54.
https://doi.org/10.1038/541576-020-0212-5.

2. Lawal IO, Omogbene TO. Nigerian polyherbal-based hydrotherapy:

a panacea to infectious diseases. Herba Polonica. 2021;67(2):65-79.
https://doi.org/10.2478/hepo-2021-0007.

3. Mongalo NI, Raletsena MV. Fabaceae: South African medicinal plant
species used in the treatment and management of sexually transmitted
and related opportunistic infections associated with HIV-AIDS. Data.
2023;8:160. https://doi.org/10.3390/data8110160.

4. World Health Organization. Sexually transmitted infections (STIs).
Geneva: World Health Organization; 2022.

5. World Health Organisation. Sexually transmitted infections (STIs).
Geneva: World Health Organisation; 2024.

6. Pfizer. 8 common STDs: What you need to know. https://www.pfizer.
com/news/articles/8_common_stds. 2023. Accessed on October 15,
2024.

7. World Health Organization. Global health sector strategy on sexually
transmitted infections 2016-2021: towards ending STls. Geneva: World
Health Organization; 2016.

8. Vermani K, Garg S. Herbal medicines for sexually transmitted diseases
and AIDS. J Ethnopharmacol. 2002;80:49-66.

9. Aremu AO, Ndhlala AR, Fawole OA, Light ME, Finnie JF, Van Staden
J. Invitro pharmacological evaluation and phenolic content of ten
South African medicinal plants used as anthelmintics. S Afr J Bot.
2010;76(3):558-66. https://doi.org/10.1016/J.SAJB.2010.04.009.

10.  Gonfa N, Tulu D, Hundera K, Raga D. Ethnobotanical study of medicinal
plants, its utilization, and conservation by indigenous people of Gera

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page 34 of 37

District, Ethiopia. Cogent Food Agric. 2020;6(1):1852716. https://doi.
0rg/10.1080/23311932.2020.1852716.

Lawal IO, Rafiu BO, Ale JE, Majebi OE, Aremu AO. Ethnobotanical survey
of plants used for treating cough associated with respiratory conditions
in Ede South Local Government Area of Osun State, Nigeria. Plants.
2020;9(5):647. https://doi.org/10.3390/plants9050647.

Ndhlovu PT, Asong JA, Omotayo AO, Otang-Mbeng W, Aremu AO.
Ethnobotanical survey of medicinal plants used by indigenous
knowledge holders to manage healthcare needs in children. PLoS One.
2023;28(3):20282113. https://doi.org/10.1371/journal.pone.0282113
Rodrigues E, Oliveira D. Ethnopharmacology: a laboratory science?
Rodriguésia. 2020;71:01612019. https://doi.org/10.1590/2175-78602
02071061.

Suntar I. Importance of ethnopharmacological studies in drug dis-
covery: role of medicinal plants. Phytochem Rev. 2019;19:1199-209.
https://doi.org/10.1007/511101-019-09629-9.

Weckerle CS, de Boer HJ, Puri RK, van Andel T, Bussmann RW, Leonti M.
Recommended standards for conducting and reporting ethnopharma-
cological field studies. J Ethnopharmacol. 2018;210:125-32. https://doi.
0rg/10.1016/}jep.2017.08.018.

Zemede J, Mekuria T, Ochieng CO, Onjalalaina GE, Hu G-W. Ethnobotan-
ical study of traditional medicinal plants used by the local Gamo peo-
ple in Boreda Abaya District, Gamo Zone, southern Ethiopia. J Ethnobiol
Ethnomed. 2024;20:28. https://doi.org/10.1186/513002-024-00666-z.
Alemu M, Asfaw Z, Lulekal EB, Warkineh A, Debella BS, Debebe E. Ethno-
botanical study of traditional medicinal plants used by the local people
in Habru District, North Wollo Zone, Ethiopia. J Ethnobiol Ethnomed.
2024;20:4. https://doi.org/10.1186/513002-023-00644-x.

Mwingira FW, Matiya DJ, Mogha NG. Ethnobotanical survey on the
knowledge and use of medicinal plants for malaria management
among university students. Tanzan J Sci. 2023;49(3):576-86. https://doi.
0rg/10.4314/tjs:v49i3.2.

Gbaranor KB, Imarhiagbe OC, Ikakita Y, Robinson ED, Dickson IC, Kinako
SE, Asikimabo-Ofori SL, Mube WA, Austin-Asomeji |, lle VI, et al. Choice
of treatment of sexually transmitted infections among males in rural
areas of South-South, Nigeria. Int J Med Sci Dent Res. 2023;6(4):128-35.
Owusu-Ansah FE, Mji G. African indigenous knowledge and research.
Afr J Disabil. 2013;2(1):5. https://doi.org/10.4102/ajod.v2i1.30

De Wet H, Nzama VN, Van Vuuren SF. Medicinal plants used for the
treatment of sexually transmitted infections by lay people in northern
Maputaland, KwaZulu-Natal Province, South Africa. S Afr J Bot.
2012;77(1):12-9. https://doi.org/10.1016/j.5ajb.2011.04.002.

Gumisiriza H, Sesaazi CD, Olet EA, Kembabazi O, Birungi G. Medicinal
plants used to treat‘African’diseases by the local communities of
Bwambara sub-County in Rukungiri District, Western Uganda. J Ethnop-
harmacol. 2021. https://doi.org/10.1016/jjep.2020.113578.

Petrovska BB. Historical review of medicinal plants usage. Pharmacogn
Rev. 2012;6(11):1-5. https://doi.org/10.4103/0973-7847.95849

Seile BP, Bareetseng S, Koitsiwe MT, Aremu AO. Indigenous knowledge
on the uses, sustainability and conservation of African ginger (Siphono-
chilus aethiopicus) among two communities in Mpumalanga Province,
South Africa. Diversity. 2022;14(3):192. https://doi.org/10.3390/d 1403
0192.

Mongalo NI, Raletsena MV. 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. 2022;11:22. https://doi.org/10.3390/plants1123
3241,

Eshete MA, Molla EL. Cultural significance of medicinal plants in healing
human ailments among Guji semi-pastoralist people, Suro Barguda
District, Ethiopia. J Ethnobiol Ethnomed. 2021;17(1):61. https://doi.org/
10.1186/513002-021-00487-4.

Mbuni YM, Wang S, Mwangi BN, Mbari NJ, Musili PM, Walter NO, Hu

G, Zhou Y, Wang Q. Medicinal plants and their traditional uses in

local communities around Cherangani Hills, Western Kenya. Plants.
2020;9(3):331. https://doi.org/10.3390/plants9030331.

Mahomoodally MF. Traditional medicines in Africa: an appraisal of ten
potent African medicinal plants. Evidence-Based Complementary
Altern Med. 2013;14:617459. https://doi.org/10.1155/2013/617459.
Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, et al. The PRISMA 2020


https://doi.org/10.1038/s41576-020-0212-5
https://doi.org/10.2478/hepo-2021-0007
https://doi.org/10.3390/data8110160
https://www.pfizer.com/news/articles/8_common_stds
https://www.pfizer.com/news/articles/8_common_stds
https://doi.org/10.1016/J.SAJB.2010.04.009
https://doi.org/10.1080/23311932.2020.1852716
https://doi.org/10.1080/23311932.2020.1852716
https://doi.org/10.3390/plants9050647
https://doi.org/10.1371/journal.pone.0282113
https://doi.org/10.1590/2175-7860202071061
https://doi.org/10.1590/2175-7860202071061
https://doi.org/10.1007/s11101-019-09629-9
https://doi.org/10.1016/j.jep.2017.08.018
https://doi.org/10.1016/j.jep.2017.08.018
https://doi.org/10.1186/s13002-024-00666-z
https://doi.org/10.1186/s13002-023-00644-x
https://doi.org/10.4314/tjs.v49i3.2
https://doi.org/10.4314/tjs.v49i3.2
https://doi.org/10.4102/ajod.v2i1.30
https://doi.org/10.1016/j.sajb.2011.04.002
https://doi.org/10.1016/j.jep.2020.113578
https://doi.org/10.4103/0973-7847.95849
https://doi.org/10.3390/d14030192
https://doi.org/10.3390/d14030192
https://doi.org/10.3390/plants11233241
https://doi.org/10.3390/plants11233241
https://doi.org/10.1186/s13002-021-00487-4
https://doi.org/10.1186/s13002-021-00487-4
https://doi.org/10.3390/plants9030331
https://doi.org/10.1155/2013/617459

Omogbene et al. Tropical Medicine and Health

30.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

(2024) 52:100

statement: an updated guideline for reporting systematic reviews. BMJ.
2021;372:n71. https://doi.org/10.1136/bmj.n71.

Ajibesin K, Umoh UF, Bala DN. The use of medicinal plants to treat sexu-
ally transmitted diseases in Nigeria: ethnomedicinal survey of Niger
Delta Region. Int J Green Pharmacy. 2011,5(3):181.

Bizuayehu B, Garedew B. A review on the ethnobotanical study of
medicinal plants used for the treatment of gonorrhea disease in Ethio-
pia. Indian J Nat Prod Resour. 2018;9(3):183-93.

Chinsembu KC. Ethnobotanical study of medicinal flora utilized by tra-
ditional healers in the management of sexually transmitted infections
in Sesheke District, Western Province, Zambia. Rev Bras Farmacogn.
2016;26(2):268-74. https://doi.org/10.1016/j.bjp.2015.07.030.
Chinsembu KC. Plants used to manage HIV/AIDS-related diseases in
Livingstone, Southern Province, Zambia. Evidence-Based Complement
Altern Med. 2016;14. https://doi.org/10.1155/2016/4238625.

Erasmus LJC, Potgieter MJ, Semenya S, Lennox S. Phytomedicine versus
gonorrhoea: the Bapedi experience. Afr J Tradit Complement Altern
Med. 2012;9(4):17. https://doi.org/10.4314/AJTCAM.V9I4.17.
Gbadamosi |, Egunyomi A. Ethnobotanical survey of plants used for
the treatment and management of sexually transmitted infections in
Ibadan, Nigeria. Ethnobot Res Appl. 2014;12:659-69. https://doi.org/10.
17348/era.12.0.659-669.

Hedimbi M, Chinsembu KC. Ethnomedicinal study of plants used

to manage HIV/AIDS-related disease conditions in the Ohangwena
Region, Namibia. Int J Med Plant Res. 2012;1(1):4-11.

Kacholi DS, Mvungi AH. Ethnobotanical survey of medicinal plants
used by traditional healers in managing gonorrhoea and syphilis in
Urambo District, Tabora Region, Tanzania. J Herbs Spices Med Plants.
2022;28(2):179-92. https://doi.org/10.1080/10496475.2022.2035476.
Lamorde M, Tabuti JRS, Obua C, Kukunda-Byobona C, Lanyero H,
Byakika-Kibwika P, Bbosa GS, Lubega A, Ogwal-Okeng J, Ryan M, et al.
Medicinal plants used by traditional medicine practitioners for the
treatment of HIV/AIDS and related conditions in Uganda. J Ethnophar-
macol. 2010;130(1):43-53. https://doi.org/10.1016/J.JEP2010.04.004.
Maema LP, Potgieter M, Samie A. Ethnobotanical survey of invasive
alien plant species in the treatment of sexually transmitted infections
in Waterberg District, South Africa. S Afr J Bot. 2019;19:391-400. https://
doi.org/10.10116/5ajb.2019.01.012.

Mbambala SG, Tshisikhawe M, Masevhe NA. Invasive alien plants used
in the treatment of HIV/AIDS-related symptoms by traditional healers of
Vhembe Municipality, Limpopo Province, South Africa. Afr J Tradit Com-
plement Altern Med. 2017;14(5):11. https://doi.org/10.21010/AJTCAM.
V14I5.11.

Njoroge G, Bussmann R. Ethnotherapeutic management of sexually
transmitted diseases (STDs) and reproductive health conditions in
Central Province of Kenya. Indian J Tradit Knowl. 2009;8(2):255-61.
Ngobeni B, Manduna IT, Malebo NJ, Mashele SS. Phytotherapy for sexu-
ally transmitted infections in Thaba ‘Nchu, Free State Province, South
Africa. Pharmacognosy J. 2023;15(1):21-30. https://doi.org/10.5530/pj.
2023.154.

Noumi E, Manga P. Traditional medicines for HIV/AIDS and opportun-
istic infections in North-West Cameroon: case of skin infections. Am J
Trop Med Public Health. 2011;1:44-64.

Nyirenda J, Chipuwa M. Ethnobotanical study of herbs and medicinal
plants in Zambia. Phytomed Plus. 2024;4:100514. https://doi.org/10.
1016/j.phyplu.2023.100514.

Ohemu T, Agunu AA, Olotu PN, Ajima U, Dafam D, Azila JJ. Ethnobot-
anical survey of medicinal plants used in the traditional treatment of
viral infection in Jos, Plateau State, Nigeria. Int J Med Aromat Plants.
2014;4:74-81.

Omilani A. Ethnobotanical survey of the medicinal plants used in the
treatment of sexually transmitted diseases in Ibadan, Oyo State, Nigeria.
ScienceOpen. 2021. https://doi.org/10.14293/52199-1006.1.SOR-.
PPHOHJT.v1.

Richard K, Andrae-Marobela K, Tietjen I. An ethnopharmacological
survey of medicinal plants traditionally used by the BaKalanga people
of the Tutume subdistrict in Central Botswana to manage HIV/AIDS,
HIV-associated conditions, and other health conditions. J Ethnophar-
macol. 2023;316:116759. https://doi.org/10.1016/j,jep.2023.116759.
Salami KD, Alao JS, Abubakar U, Adam F. Ethno-botanical survey of
plants applied for the treatment of sexually transmitted diseases in the

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

65.

66.

Page 35 of 37

Sudan Savannah Region of Nigeria. J Adv Biol Biotechnol. 2022;25(11-
12):55-63. https://doi.org/10.9734/JABB/2022/v25i11-12611.

Semenya SS, Potgieter MJ, Erasmus LJC. Bapedi phytomedicine and
their use in the treatment of sexually transmitted infections in Limpopo
Province, South Africa. Afr J Pharm Pharmacol. 2013;7:250-62. https://
doi.org/10.5897/AJPP12.608.

Arega WL, Zewale TA, Bogale KA. Premarital sexual practice and
associated factors among high school youths in Debretabor Town,
South Gondar Zone, North West Ethiopia, 2017. BMC Res Notes.
2019;12(1):314. https://doi.org/10.1186/513104-019-4348-3.

Dagnew GW, Asresie MB, Fekadu GA. Factors associated with sexually
transmitted infections among sexually active men in Ethiopia: further
analysis of 2016 Ethiopian demographic and health survey data. PLoS
One. 2020;15(5):20232793. https://doi.org/10.1371/journal.pone.02327
93.

Nzoputam C, Adam VY, Nzoputam O. Knowledge, prevalence and
factors associated with sexually transmitted diseases among female
students of a federal university in Southern Nigeria. Venereology.
2022;1:81-97. https://doi.org/10.3390/venereology1010006.

Elflein J. Overview of HIV/AIDS in East and Southern Africa as of 2021.
Statista; 2023.

Elflein J. Overview of HIV/AIDS in West and Central Africa as of 2021. In.:
Statista; 2023.

Statista Research Department: Countries with the highest number of
AIDS-related deaths 2021. 2022.

Wand H, Reddy T, Dassaye R, Moodley J, Naidoo S, Ramjee G. Estimating
prevalence and incidence of sexually transmitted infections among
South African women: implications of combined impacts of risk factors.
Int J STD & AIDS. 2020. https://doi.org/10.1177/0956462420915388.
Aboud S, Buhalata SN, Onduru OG, Chiduo MG, Kwesigabo GP, Mshana
SE, Manjurano AM, Temu MM, Kishamawe C, Changalucha JM. High
prevalence of sexually transmitted and reproductive tract infections
(STI/RTls) among patients attending STI/Outpatient department clinics
in Tanzania. Trop Med Infect Dis. 2023;8(1):62. https://doi.org/10.3390/
tropicalmed8010062.

Hazemba MCK. Factors associated with sexually transmitted infections
among women of child-bearing age in Makululu compound of Kabwe
District, Zambia. Texila Int J Public Health. 2022;10(3):7-16. https://doi.
org/10.21522/T1JPH.2013.10.03.Art007.

lipinge SN, Pretorius L. The delivery and quality of sexually transmit-
ted infections treatment by private general practitioners in Windhoek
Namibia. Glob J Health Sci. 2012;4(5):156—70. https://doi.org/10.5539/
gjhs.v4n5p156.

Kassa D, Gebremichael G, Tilahun T, Ayalkebet A, Abrha Y, Mesfin G,
Belay Y, Demissie M, Gebrexiabher A, Assefa Y. Prevalence of sexually
transmitted infections (HIV, hepatitis B virus, herpes simplex virus type
2, and syphilis) in pregnant women in Ethiopia: Trends over 10 years
(2005-2014). Int J Infect Dis. 2019;79:50-7. https://doi.org/10.1016/j.ijid.
2018.11.009.

Sobze MS, Donfack JH, Onohiol J-F, Fokam J, Dongho GBD, Pete PSN,
Colizzi V, Russo G. Prevalence of HIV, HBV and chlamydia infections in
Cameroonian University context: case of the University of Dschang, in
the Western region. BMC Infect Dis. 2014;14. https://doi.org/10.1186/
1471-2334-14-S2-P3.

UNAIDS/WHO: Epidemiological Fact Sheet - 2004 Update. Namibia.

In.: Joint United Nations Programme on HIV/AIDS (UNAIDS) and World
Health Organization (WHO); 2004.

Winston SE, Chirchir AK, Muthoni LN, Ayuku D, Koech J, Nyandiko W,
Carter EJ, Braitstein P. Prevalence of sexually transmitted infections
including HIV in street-connected adolescents in Western Kenya.

Sex Transm Infect. 2015;91(6):353-9. https://doi.org/10.1136/sextr
ans-2014-051797.

Hurwitz J. The response to STls in Tanzania. Seattle: The Borgen Project;
2021,

World Health Organization. Global prevalence and incidence of
selected curable sexually transmitted infections. Geneva: World Health
Organization; 2012.

Tapera R, Abotseng D, Mhaka-Mutepfa M, Baemedi L, Tumoyagae

T, Mbongwe EPB. Factors contributing to the upsurge of sexu-

ally transmitted infections in Gaborone, Botswana. Med J Zambia.
2019;46(3):197-208.


https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.bjp.2015.07.030
https://doi.org/10.1155/2016/4238625
https://doi.org/10.4314/AJTCAM.V9I4.17
https://doi.org/10.17348/era.12.0.659-669
https://doi.org/10.17348/era.12.0.659-669
https://doi.org/10.1080/10496475.2022.2035476
https://doi.org/10.1016/J.JEP.2010.04.004
https://doi.org/10.10116/sajb.2019.01.012
https://doi.org/10.10116/sajb.2019.01.012
https://doi.org/10.21010/AJTCAM.V14I5.11
https://doi.org/10.21010/AJTCAM.V14I5.11
https://doi.org/10.5530/pj.2023.15.4
https://doi.org/10.5530/pj.2023.15.4
https://doi.org/10.1016/j.phyplu.2023.100514
https://doi.org/10.1016/j.phyplu.2023.100514
https://doi.org/10.14293/S2199-1006.1.SOR-.PPH0HJ1.v1
https://doi.org/10.14293/S2199-1006.1.SOR-.PPH0HJ1.v1
https://doi.org/10.1016/j.jep.2023.116759
https://doi.org/10.9734/JABB/2022/v25i11-12611
https://doi.org/10.5897/AJPP12.608
https://doi.org/10.5897/AJPP12.608
https://doi.org/10.1186/s13104-019-4348-3
https://doi.org/10.1371/journal.pone.0232793
https://doi.org/10.1371/journal.pone.0232793
https://doi.org/10.3390/venereology1010006
https://doi.org/10.1177/0956462420915388
https://doi.org/10.3390/tropicalmed8010062
https://doi.org/10.3390/tropicalmed8010062
https://doi.org/10.21522/TIJPH.2013.10.03.Art007
https://doi.org/10.21522/TIJPH.2013.10.03.Art007
https://doi.org/10.5539/gjhs.v4n5p156
https://doi.org/10.5539/gjhs.v4n5p156
https://doi.org/10.1016/j.ijid.2018.11.009
https://doi.org/10.1016/j.ijid.2018.11.009
https://doi.org/10.1186/1471-2334-14-S2-P3
https://doi.org/10.1186/1471-2334-14-S2-P3
https://doi.org/10.1136/sextrans-2014-051797
https://doi.org/10.1136/sextrans-2014-051797

Omogbene et al. Tropical Medicine and Health

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

84.

(2024) 52:100

Van Wyk B-E. A family-level floristic inventory and analysis of medicinal
plants used in Traditional African Medicine. J Ethnopharmacol. 2020.
https://doi.org/10.1016/j.jep.2019.112351.

Leonti M. The relevance of quantitative ethnobotanical indices for
ethnopharmacology and ethnobotany. J Ethnopharmacol. 2022;288:19.
https://doi.org/10.1016/jjep.2022.115008.

Belhouala K, Benarba B. Medicinal plants used by traditional healers

in Algeria: a multiregional ethnobotanical study. Front Pharmacol.
2021;12:760492. https://doi.org/10.3389/fphar.2021.760492.

Panghal M, AryaV, Yadav S, Kumar S, Yadav JP. Indigenous knowledge
of medicinal plants used by Saperas community of Khetawas, Jhajjar
District, Haryana, India. J Ethnobiol Ethnomed. 2010;6(1):4. https://doi.
0rg/10.1186/1746-4269-6-4.

Niazi P, Monib AW. The role of plants in traditional and modern medi-
cine. J Pharmacognosy Phytochem. 2024;13(2):643-7. https://doi.org/
10.22271/phyto.2024.v13.i2d.14905.

Crane PR, Ge S, Hong D-Y, Huang H-W, Jiao G-L, Knapp S, Kress WJ,
Mooney H, Raven PH, Wen J, et al. The Shenzhen declaration on plant
sciences—Uniting plant sciences and society to build a green, sustain-
able Earth. Plants People Planet. 2019;1(1):59-61. https://doi.org/10.
1002/ppp3.13.

Asiimwe S, Namukobe J, Byamukama R, Imalingat B. Ethnobotani-

cal survey of medicinal plant species used by communities around
Mabira and Mpanga Central Forest Reserves, Uganda. Trop Med Health.
2021;49:52. https://doi.org/10.1186/541182-021-00341-z.

Chisamile WA, Sonibare MA, Kamanula JF. Ethnobotanical study of tra-
ditional medicinal plants used for the treatment of infectious diseases
by local communities in Traditional Authority (T/A) Mbelwa, Mzimba
District, Northern Region. Malawi J. 2023;6:115-39. https://doi.org/10.
3390/j60100009.

Farugue MO, Uddin SB, Barlow JW, Hu S, Dong S, Cai Q, Li X, Hu X.
Quantitative ethnobotany of medicinal plants used by indigenous
communities in the Bandarban District of Bangladesh. Front Pharmacol.
2018;9:40. https://doi.org/10.3389/fphar.2018.00040.

Olanipekun MK, Arowosegbe S, Kayode JO, Oluwole TR. Ethnobotani-
cal survey of medicinal plants used in the treatment of women related
diseases in Akoko region of Ondo State, Nigeria. J Med Plants Res.
2016;10(20):270-7. https://doi.org/10.5897/JMPR2015.6040.

Moyo M, Aremu AO, Van Staden J. Medicinal plants: an invalu-

able, dwindling resource in sub-Saharan Africa. J Ethnopharmacol.
2015;174:595-606. https://doi.org/10.1016/jjep.2015.04.034.

Afolayan AJ, Mangoale RM. Comparative phytochemical constituents
and antioxidant activity of wild and cultivated Alepidea amatymbica
Eckl & Zeyh. Biomed Res Int. 2020. https://doi.org/10.1155/2020/58086
24.

Kamatchl KB, Vigneswari R. A comparative study on elemental com-
position in some wild and cultivated medicinal plants. Ann Plant Sci.
2018;7(9):2418-22. https://doi.org/10.21746/aps.2018.7.9.3.

Malik S, Sharma N, Sharma UK, Singh NP, Bhushan S, Sharma M, Sinha
AK, Ahuja PS. Qualitative and quantitative analysis of anthraquinone
derivatives in rhizomes of tissue culture-raised Rheum emodi Wall.
plants. J Plant Physiol. 2010;167:749-56. https://doi.org/10.1016/j.jplph.
2009.12.007.

Masondo NA, Ndhlala AR, Aremu AO, Van Staden J, Finnie JF. A compari-
son of the pharmacological properties of garden cultivated and muthi
market-sold Bowiea volubilis. S Afr J Bot. 2013;86:135-8. https://doi.org/
10.1016/j.5ajb.2013.02.169.

Ncube B, Ngunge VNP, Finnie JF, Van Staden J. A comparative study

of the antimicrobial and phytochemical properties between outdoor
grown and micropropagated Tulbaghia violacea Harv. plants. J Ethnop-
harmacol. 2011;134:775-80. https://doi.org/10.1016/jjep.2011.01.039.
Shaik S, Singh N, Nicholas A. HPLC and GC analyses of in vitro-grown
leaves of the cancer bush Lessertia (Sutherlandia) frutescens L. reveal
higher yields of bioactive compounds. Plant Cell Tiss Organ Cult.
2011;105:431-8. https://doi.org/10.1007/511240-010-9884-4.

Sile 1, Krizhanovska V, Nakurte I, Mezaka |, Kalane L, Filipovs J, Vecvanags
A, Pugovics O, Grinberga S, Dambrova M, Kronberga A. Wild-grown
and cultivated Glechoma hederacea L.: chemical composition and
potential for cultivation in organic farming conditions. Plants.
2022;11(6):819. https://doi.org/10.3390/plants11060819.

85.

86.

87.

88.

89.

92.

93.

94,

95.

96.

97.

99.

100.

101.

102.

Page 36 of 37

White AG, Davies-Coleman MT, Ripley BS. Measuring and optimising
umckalin concentration in wild-harvested and cultivated Pelargonium
sidoides (Geraniaceae). S Afr J Bot. 2008;74:260-7. https://doi.org/10.
1016/j.5ajb.2007.11.015.

Mofokeng MM, du Plooy CP, Araya HT, Amoo SO, Mokgehle SN,

Pofu KM, Mashela PW. Medicinal plant cultivation for sustain-

able use and commercialisation of high-value crops. S Afr J Sci.
2022;118(7/8):1. https://doi.org/10.17159/sajs.2022/12190.

Semenya SS, Potgieter MJ, Erasmus LIC. Indigenous plant species used
by Bapedi healers to treat sexually transmitted infections: their distribu-
tion, harvesting, conservation and threats. S Afr J Bot. 2013;87:66—

75. https://doi.org/10.1016/j.5ajb.2013.03.001.

Anywar G, Kakudidi E, Byamukama R, Mukonzo J, Schubert A, Oryem-
Origa H. Indigenous traditional knowledge of medicinal plants used by
herbalists in treating opportunistic infections among people living with
HIV/AIDS in Uganda. J Ethnopharmacol. 2020;246:112205. https://doi.
0rg/10.1016/}jep.2019.112205.

Ssenku JE, Okurut SA, Namuli A, Kudamba A, Tugume P, Matovu P,
Wasige G, Kafeero HM, Walusansa A. Medicinal plant use, conserva-
tion, and the associated traditional knowledge in rural communities in
Eastern Uganda. Trop Med Health. 2022;50(39):10. https://doi.org/10.
1186/541182-022-00428-1.

Sharma A, Thakur D, Uniyal SK. Taboos: traditional beliefs and customs
for resource management in the Western Himalaya. Indian J Tradit
Knowl. 2021;20:575-81.

Ameneshewa W, Kebede Y, Unbushe D, Legesse A. Indigenous know!-
edge and forest management practices among Shekachoo people in
the Sheka Biosphere Reserve A case of Shato core area, South-west
Ethiopia. Cogent Soc Sci. 2023;9(2):2275937. https://doi.org/10.1080/
23311886.2023.2275937.

Lawal MO, Ajayi OO, Akinyemi AE, editors. Influence of indigenous
spiritual beliefs in natural resources management and climate change
mitigation and among the Yorubas in Nigeria. Cham: Springer;

2022. https://doi.org/10.1007/978-3-030-99411-2_4.

Chen SL, Yu H, Luo HM, Wu Q, Li CF, Steinmetz A. Conservation and
sustainable use of medicinal plants: problems, progress, and prospects.
ChinMed. 2016;11(1):37. https://doi.org/10.1186/513020-016-0108-7.
Maundu P, Kariuki P, Eyog-Matig O. Threats to medicinal plant species -
An African perspective; 2006.

van Andel TR, Croft S, van Loon EE, Quiroz D, Towns AM, Raes N. Prior-
itizing West African medicinal plants for conservation and sustainable
extraction studies based on market surveys and species distribution
models. Biol Cons. 2015;181:173-81. https://doi.org/10.1016/j.biocon.
2014.11.015.

Raimondo D, editor. South Africa’s strategy for plant conservation.
Pretoria: South African National Biodiversity Institute and the Botanical
Society of South Africa; 2015.

Gbolade A. Ethnobotanical study of plants used in treating hyperten-
sion in Edo State of Nigeria. J Ethnopharmacol. 2012;144:1-10. https://
doi.org/10.1016/jjep.2012.07.018.

Hassan FA, Edo Gl, Nwosu LC, Jalloh AA, Onyibe PN, Itoje-akpokiniovo
LO, Irogbo PU. An inventory of medicinal plants used as sedative,
analgesic and blood tonic in Abeokuta, Ogun State, Nigeria. Acta Ecol
Sinica. 2023;43(3):459-68. https://doi.org/10.1016/j.chnaes.2021.11.003.
Ariyo OC, Usman MB, Olorukooba MM, Ariyo MO, Suleiman R, Aasa OS,
Adetunji AJ, Oni OB. Ethnobotanical survey of medicinal plants used in
the treatment of cough in Akinyele Local Government Area, Oyo State,
Nigeria. Eur J Med Plants. 2020;31(8):101-13. https://doi.org/10.9734/
EJMP/2020/v31i830263.

Erhabor JO, Idu M, Udo FO. Ethnomedicinal survey of medicinal plants
used in the treatment of male infertilty among the Ifa Nkari people of
Ini Local Government Area of Akwa Ibom State, Nigeria. Res J Recent
Sci. 2013;2:5-11.

Ezekwesili-Ofili JO, Okaka ANC. Herbal medicines in African Traditional
Medicine. London: IntechOpen; 2019. p. 191-216. https://doi.org/10.
5772/intechopen.80348.

Mokgobi MG. Views on traditional healing: Implications for integration
of traditional healing and Western medicine in South Africa University
of South Africa. Doctoral dissertation. University of South Africa; 2012.
https://hdl.handle.net/10500/9045.


https://doi.org/10.1016/j.jep.2019.112351
https://doi.org/10.1016/j.jep.2022.115008
https://doi.org/10.3389/fphar.2021.760492
https://doi.org/10.1186/1746-4269-6-4
https://doi.org/10.1186/1746-4269-6-4
https://doi.org/10.22271/phyto.2024.v13.i2d.14905
https://doi.org/10.22271/phyto.2024.v13.i2d.14905
https://doi.org/10.1002/ppp3.13
https://doi.org/10.1002/ppp3.13
https://doi.org/10.1186/s41182-021-00341-z
https://doi.org/10.3390/j6010009
https://doi.org/10.3390/j6010009
https://doi.org/10.3389/fphar.2018.00040
https://doi.org/10.5897/JMPR2015.6040
https://doi.org/10.1016/j.jep.2015.04.034
https://doi.org/10.1155/2020/5808624
https://doi.org/10.1155/2020/5808624
https://doi.org/10.21746/aps.2018.7.9.3
https://doi.org/10.1016/j.jplph.2009.12.007
https://doi.org/10.1016/j.jplph.2009.12.007
https://doi.org/10.1016/j.sajb.2013.02.169
https://doi.org/10.1016/j.sajb.2013.02.169
https://doi.org/10.1016/j.jep.2011.01.039
https://doi.org/10.1007/s11240-010-9884-4
https://doi.org/10.3390/plants11060819
https://doi.org/10.1016/j.sajb.2007.11.015
https://doi.org/10.1016/j.sajb.2007.11.015
https://doi.org/10.17159/sajs.2022/12190
https://doi.org/10.1016/j.sajb.2013.03.001
https://doi.org/10.1016/j.jep.2019.112205
https://doi.org/10.1016/j.jep.2019.112205
https://doi.org/10.1186/s41182-022-00428-1
https://doi.org/10.1186/s41182-022-00428-1
https://doi.org/10.1080/23311886.2023.2275937
https://doi.org/10.1080/23311886.2023.2275937
https://doi.org/10.1007/978-3-030-99411-2_4
https://doi.org/10.1186/s13020-016-0108-7
https://doi.org/10.1016/j.biocon.2014.11.015
https://doi.org/10.1016/j.biocon.2014.11.015
https://doi.org/10.1016/j.jep.2012.07.018
https://doi.org/10.1016/j.jep.2012.07.018
https://doi.org/10.1016/j.chnaes.2021.11.003
https://doi.org/10.9734/EJMP/2020/v31i830263
https://doi.org/10.9734/EJMP/2020/v31i830263
https://doi.org/10.5772/intechopen.80348
https://doi.org/10.5772/intechopen.80348
https://hdl.handle.net/10500/9045

Omogbene et al. Tropical Medicine and Health

103.

104.

105.

106.

107.

108.

109.

1.

113.

116.

118.

120.

(2024) 52:100

Maluleka JR, Ngoepe M. Integrating traditional medical knowledge into
mainstream healthcare in Limpopo Province. Inf Dev. 2018;35(5):714-
23, https://doi.org/10.1177/0266666918785940.

Khan MSA, Ahmad I. Herbal medicine: current trends and future
prospects. Cambridge: Academic Press; 2019. https://doi.org/10.1016/
B978-0-12-814619-4.00001-X.

Thomford NE, Senthebane DA, Rowe A, Munro D, Seele P, Maroyi A,
Dzobo K. Natural products for drug discovery in the 21st century: inno-
vations for novel drug discovery. Int J Mol Sci. 2018;19(6):1578. https://
doi.org/10.3390/ijms19061578.

Pirintsos S, Panagiotopoulos A, Bariotakis M, Daskalakis V, Lionis C,
Sourvinos G, Karakasiliotis I, Kampa M, Castanas E. From traditional
ethnopharmacology to modern natural drug discovery: a methodology
discussion and specific examples. Molecules. 2022,27:4060. https://doi.
0rg/10.3390/molecules27134060.

Pan S-Y, Zhou S-F, Gao S-H, Yu Z-L, Zhang S-F, Tang M-K, Sun J-N, Ma D-L,
Han Y-F, Fong W-F, Ko K-M. New perspectives on how to discover drugs
from herbal medicines: CAM's outstanding contribution to modern
therapeutics. Evidence-Based Complement Altern Med. 2013; 627375.
https://doi.org/10.1155/2013/627375.

Tresina PS, Selvam MS, Rajesh A, Doss A, Mohan VR. Natural products
in drug discovery: approaches and development. J Pharm Res Int.
2021;33(35A):93. https://doi.org/10.9734/jpri/2021/v33i35A31879.
Newman DJ, Cragg GM. Natural products as sources of new drugs
over the nearly four decades from 01/1981 to 09/2019. J Nat Prod.
2020;83(3):770-803. https://doi.org/10.1021/acs jnatprod.9b01285.
Gertsch J. How scientific is the science in ethnopharmacology? Histori-
cal perspectives and epistemological problems. J Ethnopharmacol.
2009;122:177-83. https://doi.org/10.1016/}jep.2009.01.010.

Heinrich M, Jalil B, Abdel-Tawab M, Echeverria J, Kuli¢ Z, McGaw LJ, Pez-
zuto JM, Potterat O, Wang JB. Best practice in the chemical characterisa-
tion of extracts used in pharmacological and toxicological research—
the ConPhyMP—Guidelines12. Front Pharmacol. 2022. https://doi.org/
10.3389/fphar.2022.953205.

Cicka D, Quave C, editors. Bioprospecting for pharmaceuticals: an over-
view and vision for future access and benefit sharing. Cham: Springer;
2019. https://doi.org/10.1007/978-3-030-31269-5_2.

Singh K, Kumar A, Kumar S, Gairola S, editors. Bioprospecting of

plants for phytochemicals: Important for drugs. Singapore: Springer;
2022. https://doi.org/10.1007/978-981-19-5779-6_3.

George AE, editor. Bioprospecting and biopiracy. Dordrecht: Springer;
2011. https://doi.org/10.1007/978-1-4020-9160-5_682.

Boruah J, Naz F. Prevention of biopiracy under Indian legal regime

for better conservation of biodiversity. Indian Law Policy Rev.
2021;1(1):1-24.

Naidoo D, van Vuuren SF, van Zyl RL, de Wet H. Plants traditionally used
individually and in combination to treat sexually transmitted infec-
tions in northern Maputaland, South Africa: antimicrobial activity and
cytotoxicity. J Ethnopharmacol. 2013;149(3):656-67. https://doi.org/10.
1016/jep.2013.07.018.

Arnason J, CalV, Pesek T, Awad R, Bourbonnais-Spear N, Collins S,
Otarola-Rojas M, Walshe-Roussel B, Audet P, Ta CA, et al. A review of
ethnobotany and ethnopharmacology of traditional medicines used
by Qeqchi’Maya Healers of Xna'ajeb’aj Ralch©'och; Belize. Botany.
2022;100(3):219-30. https://doi.org/10.1139/cjb-2021-0069.

Abd Wahab NZ, Azizul A, Ibrahim N. Phytochemistry, cytotoxic-

ity and antiviral activity of Catharanthus roseus. Iran J Microbiol.
2020;12(5):460-5.

Heyman HM, Senejoux F, Seibert |, Klimkait T, Maharaj VJ, Meyer JIM.
Identification of anti-HIV active dicaffeoylquinic- and tricaffeoylquinic
acids in Helichrysum populifolium by NMR-based metabolomic guided
fractionation. Fitoterapia. 2015;103:155-64. https://doi.org/10.1016/j.
fitote.2015.03.024.

Kapewangolo P, Tawha T, Nawinda T, Knott M, Hans R. Sceletium tortuo-
sum demonstrates in vitro anti-HIV and free radical scavenging activity.
S Afr J Bot. 2016;106:140-3. https://doi.org/10.1016/j.5ajb.2016.06.009.
Maema LP, Potgieter M, Masevhe NA, Samie A. Antimicrobial activity
ofselected plants against fungal species isolated from South African
AIDS patients and their antigonococcal activity.  Complement Integr
Med. 2020;17:20190087. https://doi.org/10.1515/jcim-2019-0087.

122.

123.

124.

125.

126.

127.

130.

131.

Page 37 of 37

Mamba P. Bioactivity of selected medicinal plants used for the treat-
ment of sexually transmitted diseases. MSc dissertation, Department of
Plant and Soil Sciences, University of Pretoria; 2017.

Mthethwa NS, Oyedeji BAO, Obi LC, Aiyegoro A. Anti-staphylococcal,
anti-HIV and cytotoxicity studies of four South African medici-

nal plants and isolation of bioactive compounds from Cassine
transvaalensis (Burtt. Davy) Codd. BMC Complement Altern Med.
2014;14(512):9. https://doi.org/10.1186/1472-6882-14-512.

Mulaudzi RB, Ndhlala AR, Van Staden J. Ethnopharmacological evalu-
ation of a traditional herbal remedy used to treat gonorrhoea in
Limpopo Province, South Africa. S Afr J Bot. 2015,97:117-22. https://doi.
0rg/10.1016/j.5ajb.2014.12.007.

Ngwira KJ, Maharaj VJ, Mgani QA. In vitro antiplasmodial and HIV-1 neu-
tralization activities of root and leaf extracts from Berberis holstii.  Herb
Med. 2015;5(1):30-5. https://doi.org/10.1016/j.hermed.2014.12.001.
Nthulane NP, Mosebi S, Tshikalange TE, Nyila MA, Mankga LT. Antimi-
crobial and anti-inflammatory activities of selected medicinal plants
against pathogens causing sexually transmitted infections. J Herbmed
Pharmacol. 2020;9(2):130-7. https://doi.org/10.34172/jhp.2020.17.
Sigidi MT, Traoré AN, Boukandou MM, Tshisikhawe MP, Ntuli SS,
Potgieter N. Anti-HIV, pro-inflammatory and cytotoxicity properties of
selected Venda plants. Indian J Tradit Knowl. 2017;16(3):545-52.
Tshikalange TE, Mamba P, Adebayo S. Antimicrobial, antioxidant and
cytotoxicity studies of medicinal plants used in the treatment of
sexually transmitted diseases. Int J Pharmacognosy Phytochem Res.
2016;8(11):1891-18951.

Nair JJ, Mulaudzi RB, Chukwujekwu JC, Van Heerden FR, Van Staden

J. Antigonococcal activity of Ximenia caffra Sond. (Olacaceae) and
identification of the active principle. S Afr J Bot. 2013;86:111-5. https:.//
doi.org/10.1016/j.5ajb.2013.02.170.

Mudenda S, Chalwe R, Kabuka R, Chabalenge B. Antibacterial activity of
Cassia abbreviata Oliv roots against Neisseria gonorrhoeae: a potential
traditional medicine for the treatment of sexually transmitted infec-
tions. J Med Plants Stud. 2024;12(1):121-6. https://doi.org/10.22271/
plants.2024.v12.i1b.1632.

Dembetembe TT, Rademan S, Twilley D, Banda GW, Masinga L, Lall N,
Kritzinger Q. Antimicrobial and cytotoxic effects of medicinal plants
traditionally used for the treatment of sexually transmitted diseases. S
Afr J Bot. 2023;154:300-8. https://doi.org/10.1016/j.5ajb.2023.01.042

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1177/0266666918785940
https://doi.org/10.1016/B978-0-12-814619-4.00001-X
https://doi.org/10.1016/B978-0-12-814619-4.00001-X
https://doi.org/10.3390/ijms19061578
https://doi.org/10.3390/ijms19061578
https://doi.org/10.3390/molecules27134060
https://doi.org/10.3390/molecules27134060
https://doi.org/10.1155/2013/627375
https://doi.org/10.9734/jpri/2021/v33i35A31879
https://doi.org/10.1021/acs.jnatprod.9b01285
https://doi.org/10.1016/j.jep.2009.01.010
https://doi.org/10.3389/fphar.2022.953205
https://doi.org/10.3389/fphar.2022.953205
https://doi.org/10.1007/978-3-030-31269-5_2
https://doi.org/10.1007/978-981-19-5779-6_3
https://doi.org/10.1007/978-1-4020-9160-5_682
https://doi.org/10.1016/j.jep.2013.07.018
https://doi.org/10.1016/j.jep.2013.07.018
https://doi.org/10.1139/cjb-2021-0069
https://doi.org/10.1016/j.fitote.2015.03.024
https://doi.org/10.1016/j.fitote.2015.03.024
https://doi.org/10.1016/j.sajb.2016.06.009
https://doi.org/10.1515/jcim-2019-0087
https://doi.org/10.1186/1472-6882-14-512
https://doi.org/10.1016/j.sajb.2014.12.007
https://doi.org/10.1016/j.sajb.2014.12.007
https://doi.org/10.1016/j.hermed.2014.12.001
https://doi.org/10.34172/jhp.2020.17
https://doi.org/10.1016/j.sajb.2013.02.170
https://doi.org/10.1016/j.sajb.2013.02.170
https://doi.org/10.22271/plants.2024.v12.i1b.1632
https://doi.org/10.22271/plants.2024.v12.i1b.1632
https://doi.org/10.1016/j.sajb.2023.01.042

	Plants used for the management of venereal diseases in sub-Saharan Africa: a systematic review and critical assessment of their research status
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methodology
	Literature search strategy
	Study selection
	Exclusion criteria
	Inclusion criteria

	Data retrievalextraction
	Data analysis

	Results
	Discussion
	Venereal diseases in Sub-Saharan Africa
	Diversity and richness of plant species
	Traditional uses, preparation and administration methods
	Conservation and utilisation status of ethnobotanically valued anti-venereal plants
	Availability and threats
	Conservation strategies
	Sustainability of medicinal plant resources

	Treatment of venereal diseases in African traditional medicine (ATM): adaptation and integration into modern medicine
	Dosage and toxicity in African traditional medicine (ATM)
	Standardization of herbal medicine
	Indigenous knowledge techniques and drug discovery

	Research gap: ethnobotany and ethnopharmacology
	Ethnobotanical studies
	Ethnopharmacological research


	Conclusion
	Acknowledgements
	References


