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Abstract

Background: Globally, erectile dysfunction (ED) is a public health concern that upsets men's psychosocial well-
being. Despite using indigenous knowledge to manage various disorders in Tanzania, there is a lack of data on the
medicinal plants (MPs) used to manage ED. Therefore, this study was aimed at documenting MPs traditionally used
by traditional healers (THs) to manage ED in Tabora region, Tanzania.

Methods: An ethnobotanical survey was conducted from June to October 2020. A semi-structured questionnaire
was used to collect information from 38 THs in 9 wards, explicitly asking about MPs used against ED, parts used,
methods of preparation, and routes of administration. The collected information was analyzed by computing
percentage frequencies and familiarity index.

Results: Thirty-four plant species belonging to 21 families and 32 genera were documented to be used to manage
ED. Family Fabaceae (26%) dominated the species used in the treatments. Abrus precatorius L. (59%), Senegalia
senegal (L) Wild., Ricinus communis L. (with 57% each), Coffea arabica L., and Flueggea virosa (Willd.) Voigt. (56%
each) were the most cited MPs. Tree (52%) and root (60%) were the most utilized growth form and plant part,
respectively. Decoction (34%) and oral (97%) were the most used methods of preparing and administering the
remedies, respectively.

Conclusion: The findings indicate that the region has diverse MPs for treating ED. Most MPs used by THs to treat
ED are yet to be tested; thus, further research is required to authenticate the efficacy of the herbal remedies and
to formulate low-cost contemporary drugs.
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Background

Erectile dysfunction (ED), also known as impotence, refers to the inability to achieve and/or maintain an erection
sufficient for satisfactory sexual intercourse (Pallangyo et al 2016). The disease is a common public health concern
in many families worldwide, affecting about 15% of men yearly (Johannes et a/. 2000). The ED burden is increasing
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considerably every year, and it is anticipated that by 2025, about 332 million men will develop some degree of ED
(Ayta et al 1999). The problem is well-linked with aging, affecting most men above 40 years (Mutagaywa et al
2014). However, current evidence suggests an increasing prevalence of ED in men younger than 40 years (Nguyen
et al 2017). The causes of ED vary significantly among individuals. Most are associated with common non-
communicable diseases such as diabetes mellitus, cardiovascular illnesses, dyslipidemia, trauma, coronary artery
diseases, chronic renal diseases, and depression (Mutagaywa et al 2014, Pallangyo et al 2016). Moreover, ED is
associated with unhealthy lifestyles, such as lack of exercise, obesity, and smoking (Birowo et al. 2019).

Worldwide, the prevalence of ED differs extensively among various countries. For instance, in the United States of
America, the ED is estimated to be 18.4% in men aged > 20 years (Selvin et al, 2007), 49.4% in Canada (Grover et
al 2006), and 63.6% in Hong Kong (Siu et al 2001). In Africa, 71.45% of diabetic people develop ED (Shiferaw et al.
2020). In Tanzania, nearly 55.1% of diabetic patients developed ED at various degrees of dysfunction (i.e. 12.8%
had mild, 11.5% moderate, and 27.9% severe), and the severity correlates with age (Mutagaywa et al 2014).
Similarly, a study conducted in Moshi Municipal in Tanzania reported an ED prevalence of 33% among men,
whereby age and hypertension were independent predictors of the disorder (Nyalile et a/ 2020).

Medicinal plants have been used to treat various human and animal ailments since time immemorial. In many rural
settings of African countries, including Tanzania, the treatment of ED involves using MPs as no adequate, up-to-
date treatment is available for its management (Moshi et al 2012, Semenya et al. 2013). This is because MPs are
alleged to possess bioactive compounds responsible for managing different ailments (Zhao et a/ 2015). The rural
occupants in Tanzania depend solely on herbal remedies for their primary health care needs due to the absence or
scarcity of modern health facilities, the inability to pay for modern health services (Kacholi & Amir 2022a, Moshi et
al 2012)), and the majority lack health insurance cover. On the other hand, rural societies decide to use MPs due
to their cultural barriers and traditional beliefs, easy accessibility, affordability, and acceptability by a community
(Chinsembu et al 2019, Mathibela et al 2019).

Regardless of the diverse usage of herbal remedies in managing various ailments in Tanzania, studies on MPs used
to treat ED are limited. The knowledge of specific plant species used to treat ED is still scanty and poorly
documented. Therefore, the study's overall goal was to fill the existing gap by documenting and compiling a list of
MPs, growth forms, sources, parts used, preparation methods, and administration routes used by THs in managing
the ED in the Tabora region, central western Tanzania. This study would be the first to document MPs used to treat
ED in the region and Tanzania.

Material and Methods

Description of the Study area

The present study was conducted in the Tabora region located in central-western Tanzania. Sampling sites included
nine wards: Ipole, Tutuo, Mpombwe, Igigwa, Usungwa, Nsenda, Imalamakoye, Usisya, and Muungano (Figure 1).
Geographically, the region is within latitudes 03°53' to 06°59'S and longitudes 31°02' to 34°14' E at about 1200 m
above sea level. It is boarded by the Singida region to the east, the Shinyanga region to the north, Songwe and
Mbeya regions to the south, and Kigoma, Katavi, and Geita regions to the west. Tabora is the largest region in the
country, covering 8% of the country's area. According to the 2012 Tanzania national census, the region has a
population of 2.291,623, an average annual growth rate of 2.9%, and a population density of 30 people per km?.
The region's average household is six people, making it the third-highest in the country and the eleventh-largest
economy contributing 3.7% of the national economy (URT 2012).

Agriculture is the major socio-economic activity in the region. Major cash crops grown in the region are groundnuts,
cassava, beans, sunflower, and cotton, while the major food crop is rice. Cattle herding is part of the local's
traditional lifestyle, done mainly on a small scale. The region is the home of the miombo woodlands, which
contribute to household income for the majority of the locals (Njana et al 2013). The region's climate is tropical
savannah with two distinct seasons, the wet season from November to April and the dry season from May to
October. The region's average annual rainfall and temperature are 1222 mm and 23°C, respectively (Kacholi & Amir
2022b).



Ethnobotany Research and Applications 3

31°300°E 33°00°E
% o
2 3
% <H
Tabora
Muungano
Usisya
Uramboyr alamakoye
Mpombwe
Igigwa
Nsenda Titio. 29
Ipole
o o
2] L. O
S I
2 e
TABORA REGION
£|
500 250 O 500
—— | Kilometers
ANGAE
o ) AFR[CA“ B Town g
_O . .‘f - J/l -:O
&7 Y Oy : Road g
~ \ ‘. b "
Ppid Study ward
p ¢ € Region boundary
T S J
31 30'E 33°00"E

Figure 1. Map showing the location of; (a) study sites in Tabora region, (b) the region in Tanzania, and (c) Tanzania
in Africa

Ethnobotanical survey and identification of specimens

The study was conducted between June and October 2020 in nine wards of Tabora region. A total of 38 THs with
knowledge of the use of MPs, particularly aphrodisiacs/ED, were involved in the study (Table 1). A semi-structured
guestionnaire was used to gather information on the MPs used to treat ED, part(s) used, sources, preparation
methods, and administration routes of the medicines. The interviews were conducted in the Swahili language and
later translated into English. Identification and scientific naming of the plants were made according to (Weckerle
et al. 2018) in terms of collecting specimens for herbarium vouchers, linking plants' names given during interviews
to plants collected for herbarium preparation, as well as the collection of plant material and applying of visual aids
for identification. Scientific names were verified using databases such as the Plant List Database
(www.theplantlist.org) and the Tropicos (www.tropicos.org). The voucher specimens collected were deposited at
the College herbarium (DUCE Herbarium).
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Research clearance and Ethical consent

The office of the Vice Chancellor of the University provided the research clearance and ethical approval to
undertake this study (DUCE-20030). The project's aim was communicated to all involved THs, and their verbal
consent was requested before interviewing them.

Data analysis

The Microsoft Excel software version was used to analyze the collected ethnobotanical information for descriptive
statistics, such as percentage frequencies of families, used plant parts, growth forms, as well as preparation and
administration methods. Moreover, the familiarity index (F;), an indicator of the popularity of a plant species as
ethnomedicine was calculated as per the formula shown below. The higher the F; value, the higher the familiarity
of a plant species as ethnomedicine in the study area.

Ng
F = N 100
Whereas N, is the frequency of a species cited as an ethnomedicine, and N, is the total number of THs involved in

the survey. Only MPs cited by at least three THs are included in the analysis.

Results and Discussion

Demographic profile of traditional healers

Thirty-eight THs from 9 wards participated in this study (Table 1). The majority of the THs were from Nsenda ward
(21.1%), followed by Ipole ward (15.8%), lgigwa and Tutuo ward (with 13.1% each), Mpombwe (10.5), Usungwa and
Imalamakoye (with 7.9%each), and Usisya and Muungano (with 5.3% each). Most interviewed THs were male
(65.7%), while females were represented by 34.3%. A similar finding was also reported in Katsina State, Nigeria
(Kankara et al 2022) and Sesheke District, Zambia (Chinsembu 2016). The gender disproportion is because, in
African culture, male THs are more easily accessible and trusted when discussing sexual-related issues than female
THs, who face cultural limitations when talking about problems allied to sex (Kacholi & Amir 2022a).

The age of THs ranged from 22 to 71 years. The age group 46 - 55 (31.6%) was more represented, followed by 56
- 65 (23.7%) and 36 - 45 (21.1), and the remaining age groups were represented by less than five THs each. Most
THs (63.2%) were of age above 50 years, indicating a wide gap between the older and younger generations. The
finding agrees with an ethnobotanical study conducted in Kagera region, Tanzania (Kisangau et a/ 2007) and
Katsina, Nigeria (Kankara et al 2022), which reported that 73% and 41% of the informants were aged above 50
years, respectively. Nevertheless, the enormous variation between elderly THs and young THs poses a severe threat
to indigenous knowledge, as it may be lost after the demise of the older generation (Kacholi & Amir 2022a). The
cultural modifications resulting from technological transformation have substantially contributed to undermining
traditional healing practices by the younger generation (Kankara et al 2022). The conventional healing experience
of the interviewed THs ranged from 3 to 46 years, and the majority (50%) had practiced traditional healing using
medicinal plants for 11 - 20 years at the survey time. The presence of 7.9% THs with more than 20 years of
experience denotes a rapid eroding of indigenous knowledge with age.

Diversity of medicinal plants

A total of 34 MPs representing 32 genera and 21 families were documented as being used by THs to treat ED (Table
2). The dominant family was Fabaceae (9 species, 26% of all recorded species), followed by Euphorbiaceae,
Annonaceae, and Rutaceae (each with 2 species, 6%). The remaining 17 families were represented by one species
each. Similar to the present study, ethnomedicinal studies conducted in Ethiopia (Asmerom et a/ 2021) and South
Africa (Semenya & Potgieter 2013) reported Fabaceae as the frequently utilized family in treating ED. Species
belonging to this family are commonly used as traditional herbal remedies for treating various ailments (Maroyi
2013, Mathibela et al 2019). The preponderance of aphrodisiac plants in the Fabaceae is mainly due to their high
species richness and extensive distribution across the ecosystems (Ajao et al 2019). Moreover, the results advocate
that screening the plant species belonging to this family can be vital for developing modern drugs for treating ED.
The other families, such as Euphorbiaceae, Rutaceae, Malvaceae, Solanaceae, Zingiberaceae, and Tiliaceae, were
also reported in Uganda (Kamatenesi-Mugisha & Oryem-Origa 2005) and Ethiopia (Asmerom et al 2021) as helpful
in treating ED.

The number of MPs recorded in this study is lower than those reported in Ethiopia (Asmerom et a. 2021) but higher
than those reported in Uganda (Kamatenesi-Mugisha & Oryem-Origa 2005), DR Congo (lpona et al 2018) and
South Africa (Semenya & Potgieter 2013). The finding informs us that the region is rich in MPs, and its people
possess diverse ethnobotanical knowledge in managing ED. Among the recorded MPs in this study, 24 have been
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reported in other countries (Table 2) being used to manage ED. Of these, two species, Abrus precatorius L.
(Fabaceae) and Zingiber officinale Roscoe (Zingiberaceae) were cited to treat the ED in four other countries, as
shown in Table 2. On the other side, seven plant species, namely, Ozoroa insignis Del. (Anacardiaceae), Senegalia
senegal (L) Wild. (Fabaceae), Senegalia mellifera (M. Vahl) Seigler & Ebinger (Fabaceae), Aloe vera (L) Burm. f.
(Asphodelaceae), Oldfieldia dactylophylla (Welw. ex Oliv.) J.Léonard (Picrodendraceae) (Ruffo 1991), A. precatorius,
and Dichrostachys cinerea (L.) (Fabaceae) (Kokwaro 2009) were reported to treat ED in other regions within the
country.

Table 1. Demographic information of informants and their background (n = 38)

Group No. of THs %
Gender Male 25 65.8
Female 13 342
Age (years) <25 2 5.3
25-35 4 10.5
36 -45 8 211
46 - 55 12 316
56 - 65 9 237
> 65 3 7.9
Experience (years) <5 4 10.5
5-10 12 316
11-20 19 50.0
> 20 3 7.9
Wards Nsenda 8 211
Ipole 6 158
lgigwa 5 131
Tutuo 5 131
Mpombwe 4 10.5
Usungwa 3 7.9
Imalamakoye 3 7.9
Usisya 2 53
Muungano 2 53

Familiarity Index

The ten MPs with the highest familiarity index in treating ED were A. precatorius (59%), S. Senegal (57%), R.
communis (57%), C. arabica (56%), F. virosa (56%), Z officinale (55%), S. mellifera (54%), Punica granatum L.
(Lythraceae) (52%), Allium sativum L. (Amaryllidaceae), and D. cinerea (each with 50%). The other 24 species had a
familiarity index of less than 50%. Similar to the present study, R. communis, and Z officinale were reported to
have a higher familiarity index in Ethiopia (Asmerom et al. 2021), while A. sativurn and Z. officinale had the highest
index in Uganda (Kamatenesi-Mugisha & Oryem-Origa 2005). The use of R. communis is linked with saponin as a
significant ingredient (Taur et al 2011), which exhibits a substantial promotion of erection (Zhang et a/ 2019). The
current in vivo appraisals of R. communis leaves have established that saponin strengthens serum testosterone
levels and several majors of erotic activity, supporting the existing orthodox claim (Asmerom et al 2021). Also,
Mundulea sericea (Willd.) A.Chev. (Fabaceae) roots are reported to boost libido and persuade penile erection in the
Tabora region (Ruffo 1991), and the same plant species is also reported in South Africa (Abdillahi & Van Staden
2012). Therefore, the present study suggests that phytochemicals, toxicological and ethnopharmacological analysis
of the documented MPs are essential in establishing their safety and efficacy and developing modern drugs.

Novelty

Of the recorded MPs, eight species, namely Brachystegia speciformis Benth. (Fabaceae), Combretum obovatum F.
Hoffm. (Combretaceae), Diospyros abyssinica (Hiern) F.White (Ebenaceae), Friesodielsia obovata (Benth.) Verdc.
(Annonaceae), Harrisonia abyssinica Oliv. (Rutaceae), Strychnous potatorum Lf (Loganiaceae), Suregada
zanzibariensts Baill. (Euphorbiaceae), and Zanthoxylum chalybeum Engl. (Rutaceae) are reported in and outside
Tanzania to be used against ED. These MPs had the lowest RFC values (Table 2), which signifies that they are least
known for treating ED. Thus, further research is needed to discover the bioactivity potential of these MPs against
ED problems.



Table 2. Medicinal plants used for the treatment of erectile dysfunction in the Tabora region
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Scientific name (Voucher No.) Family Local Name So GF PU F; MoP&RoA Countries with Similar usages
Abrus precatorius L. (TBRO05) Fabaceae Kantyentye w cl R 59 Infusion; oral Cameroon (Mondal et a/. 2017), DR
Congo (lpona et al 2018), and India
(Jain et al 2004)
Adansonia digitata L. (TBRO13) Malvaceae Mbuyu W T R 48 Crushing, then mix with Ethiopia (Asmerom et al 2021) and
honey; oral Kenya (Kareru et al 2006)
Allium sativum L. (TBRO06) Amaryllidaceae Kitunguu swaumu C H B, L 50 Chewing, cooking with Uganda (Kamatenesi-Mugisha &
food; oral Oryem-Origa 2005)
Aloe vera (L.) Burm. f. Asphodelaceae Itembwe, Lugaka C Su La 32 Smearing penis with Nigeria (Erhabor and Idu 2017)
(TBRO25) exudate; topical
Brachystegia speciformis Benth. Fabaceae Mtundusombweya w T R 18 Decoction; oral Not found
(TBRO51)
Cassia abreviata Oliv. (TBR021) Fabaceae Muzoka W T R 43 Infusion; oral Zimbabwe (Maroyi 2013)
Cassia singuena Del. (TBR0O38) Fabaceae Msambila W T R 36 Infusion; oral
Coffea arabica L. (TBR012) Rubiaceae Mkahawa C S Se 56 Decoction, chewing dry Uganda (Kamatenesi-Mugisha &
seeds; oral Oryem-Origa 2005)
Combretum obovatum F. Hoffm. Combretaceae Mgoweko dume w T R 14  Decoction; oral Not found
(TBR048)
Dichrostachys cinerea (L) Wight & Fabaceae Mutunduli W S B 50 Decoction; oral DR Congo (Ipona et al 2018)and
Arn. (TBR042) Uganda (Kamatenesi-Mugisha &
Oryem-Origa 2005)
Diospyros abyssinica (Hiern) FWhite Ebenaceae Mlingiwe w T R 14  Powdering, then mix with Not found
(TBR0O22) water; oral
Ekebergia benguelensis Welw. ex. Meliaceae Mtuzya w T R B 37 Decoction; oral DR Congo (Valentin et al 2020)
C.DC. (TBRO14)
Flueggea virosa (Willd.) Voigt. Phyllanthaceae Mukwambe w S L R 56 Infusion; oral Uganda (Kamatenesi-Mugisha &
(TBRO10) Oryem-Origa 2005)
Friesodlielsia obovata (Benth.) Verdc. Annonaceae Msalasi W S R 34 Infusion; oral Not found
(TBRO15)
Grewia similis K. Schum. (TBR039) Tiliaceae Mkomabubu W S L,B 27 Decoction; oral Uganda (Kamatenesi-Mugisha &
Oryem-Origa 2005)
Gymnosporia senegalensis (Lam.) Celastraceae Mwambangoma w T B 37 Powdering, then cook Ethiopia (Asmerom et al 2021)
Loes. (TBRO18) mixed with meat; oral
Harrisonia abyssinica Oliv. (TBR033)  Rutaceae Msomanjala W S R 9  Powdering, then mix with Not found
milk; oral
Mundulea sericea (Willd.) A.Chev. Fabaceae Mtandala W T R 20 Powdering, mix with tea South Africa ((Abdillahi & Van
(TBR043) or porridge; oral Staden 2012)
Myristica fragrans Houtt. (TBR019) Myristicaceae Kungumanga C T F 47 Powdering, then use in India (Malviya et al 2011)

beverages or food; oral
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Scientific name (Voucher No.) Family Local Name So GF PU F; MoP & RoA Countries with Similar usages
Oldfieldia dactylophylla (Welw. ex Picrodendraceae Muliwanfwengi w T R 20 Decoction; oral Tanzania (Ruffo 1991)
Oliv.) J.Léonard (TBRO31)
Ozoroa insignis Del. (TBR027) Anacardiaceae Mwembe pori W T R 23 Decoction; oral Tanzania (Ruffo 1991)
Punica granatum L. (TBR035) Lythraceae Mkomamanga C S F 52 Make fresh juice; oral Kenya (Kareru et al 2006, Katana et
al. 2020)
Ricinus communis L. (TBRO01) Euphorbiaceae Mnyonyo C S L, Se 57  Crush leaves and mix with Ethiopia (Asmerom et al 2021)
porridge, tea or milk,
powdering seeds, mix
with Aloe vera in water,
then drink before the
sexual act; oral
Senegalia mellifera (M. Vahl) Seigler ~ Fabaceae Mugongwa w S R 54 Cooking mixed with Ethiopia (Asmerom et al 2021)
& Ebinger (TBR040) meat; oral
Senegalia senegal (L.) Britton. Fabaceae Magwata w S R 57  Infusion; oral Ethiopia (Asmerom et al 2021)
(TBROOS)
Solanum incanum L. (TBR002) Solanaceae Ntalantu C H R 25 Decoction; oral, Uganda (Tugume et al. 2016)
Strychonus potatorum L.f (TBR017) Loganiaceae Mpandepande W T R 9  Decoction; oral Not found
Suregada zanzibariensis Baill. Euphorbiaceae Mdimu pori w S R 11 Decoction; oral, Not found
(TBR024)
Tamarindus indlca L. (TBRO16) Fabaceae Msist C T F 16 Slicing and eating fresh; Ethiopia (Asmerom et a/. 2021)
oral
Ximenia caffra Sond. (TBR0O09) Olacaceae Munembwa w T R 41 Decoction; Oral Botswana (Motlhanka 2013) and
Zimbabwe (Maroyi 2013)
Xylopia aethiopica (Dunn.) A. Rich. Annonaceae Mshenene w T R 18 Powdering, mix in tea or Nigeria (Erhabor et al 2013)
(TBROO3) porridge; oral
Zanha africana (Radlk.) Exell Sapindaceae Mkalya W T R 20  Decoction; oral Zimbabwe (Gelfand 1985)
(TBRO30)
Zanthoxylum chalybeum Engl. Rutaceae Mlungulungu w T R 11 Infusion; oral Not found
(TBR020)
Zingiber officinale Roscoe (TBR004)  Zingiberaceae Tangawizi C H Rh 55 Chew and swallow the DR Congo (Ipona et al 2018),

exudate; oral

Uganda (Kamatenesi-Mugisha &
Oryem-Origa 2005, Tugume et al.
2016), and Ethiopia (Asmerom et al.
2021)

Note: So - Source, GF — Growth form, PU — Part(s) used, Fi — Familiarity index, MoP — Methods of preparation, RoA — Routes of administration, W — Wild, C — Cultivated, T — Tree,
H — Herb, S — Shrub, Su — Succulent, Cl — Climber, R — Root, B — Bark, L — Leaf, Rh — Rhizome, Se — Seed, F — Fruit, La — Latex,
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Growth forms, Sources, and Parts used

The growth forms of the documented MPs were Tree (52%), Shrub (33%), Herb (9%), and Succulent and climber (3%
each) (Figure 2). A similar observation was also reported in ethnobotanical studies conducted in DR Congo (Ipona
et al 2018, Valentin et al 2020). Trees and shrubs are used because of their availability and accessibility throughout
the year, local knowledge of their medicinal use, and sociocultural beliefs and practices in managing ED (Mathibela
et al. 2019, Tariq et al 2017). The two forms are obtainable throughout the year; hence, warranty treatment ED.

Cultivated
Wild

Bulb

Rhizome

Seed
Fruit

Bark
Leaves
Root

26

Source

74

W W

Parts used

60
Succulent
Climber
Herb
Shrub

Tree

Growth forms

0 10 20 30 40 50 60 70 80
Percentage medicinal plants

Figure 2: Growth forms, parts used, and source of the herbal remedies

The most utilized plant part was the root (60% of all species), followed by Leaves (11%) and Bark (10% each). (Figure
2). The finding agrees with other ethnobotanical studies that reported root as the predominant plant part used for
treating ED (Asmerom et al. 2021, Ipona et al. 2018, Semenya & Potgieter 2013). The preference is due to the belief
that superior healing power is confined in the roots than in other parts. Also, the effectiveness of the root in
managing ED is due to the richness of metabolite (Adnan et al 2014). Regardless of the dominance, endorsing the
claimed plant part's biological and pharmacological activities is paramount, as most numerous bioactive
compounds.

In the present study, THs accessed most plant materials (74%) from the wild (Figure 2). The locals rely on wild
resources as they are free, and no permits are needed for gathering MPs. Therefore, from a conservation point of
view, the study suggests that strategic protection and managing the wild environment are paramount for
guaranteeing the sustainable supply of aphrodisiac plants. The establishment of home gardens should be prioritized
as the practice is essential in safeguarding future access to the MPs and providing materials for discovering
contemporary drugs through modern science.

Preparation and administration of the remedies

The most familiar preparation technique for the remedies was decoction (34%), followed by infusion and powdering
(with 20% each), crushing and chewing (9% each), and smearing (3%). The oral route (97%) was the commonest
mode of administration of remedies, followed by topical applications (3%) (Figure 3). The findings conform to the
ethnobotanical studies conducted in DR Congo (Valentin et al 2020), South Africa (Semenya & Potgieter 2013), and
sub-Saharan Countries (Ajao et al 2019)), whereby decoction and oral route were reported to be the most standard
preparation and administration methods, respectively. The decoction method involves extracting active ingredients
by boiling a plant part. The process has been reported as the most favoured technique in Zambia (Chinsembu et al
2019) and Zimbabwe (Maroyi 2013) as it helps extract valuable active constituents from a plant part at a suitable
concentration than other techniques.
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Figure 3. Methods of preparation (MoP) and Routes of administering (RoA) herbal remedies

On the other hand, the infusion technique involves using solvents by allowing the plant materials to remain
suspended over time, helping to preserve the volatile substances in the plant materials that could have been lost
by boiling (De Wet et al 2012). This study advocates that the documented plants from the region could be a good
source of developing contemporary drugs against ED. Therefore, the present findings serve as a reference source
for a selection of plants in developing modern medications for the management of ED.

Conclusion

Documenting information about the use of MPs clears the way for future drug discovery research attempts based
on ethnobotanical clues. Both researchers and policymakers have equally expressed concerns about losing
traditional knowledge. The study contributes to conserving culturally and scientifically valuable medical
understanding of the recorded MPs in Tabora region. Twenty-four recorded MPs have been reported elsewhere to
treat ED, and ten are reported for the first time, which signifies a high level of medicinal use in the management of
ED. Thus, this study recommends further pharmacological studies to investigate the recorded MPs' efficacy in
enhancing confidence in herbal remedies and discovering contemporary drugs.

Declarations

List of abbreviations: MP - Medicinal plant; ED - erectile dysfunction; RFC - relative frequency citation; DR Congo
- Democratic Republic of Congo; MoP - Methods of preparation; RoA - Routes of administration

Ethical approval and consent to participate: All the participants provided prior informed consent before the
interviews.

Data and material availability:\/oucher specimens have been deposited at the Department of Biological Sciences
herbarium (DUCE Herbarium), Dar es Salaam University College of Education.

Disclosure statement: The authors declare that there is no competing interest.

Author’s contributions: DSK conceptualized and designed the overall strategy of the study. HMA conducted
fieldwork and collected plant materials for identification. DSK processed, interpreted the surveyed data, and drafted
the manuscript. All authors read, reviewed, and approved the final manuscript.

Funding: This work was supported by the Dar es Salaam University College of Education (DUCE) Competitive
Research and Innovation Grants 2020.

Acknowledgements

The authors are thankful to the 38 THs who participated in the survey to share their knowledge on MPs. Moreover,
special thanks go to the Government officers in the study areas, primarily the District Executive Directors and Ward
Executive Officers, for allowing us to undertake this study in their administrative areas. Thanks to the research
assistants who assisted us in collecting data and Botanist Mr. Shaban Makaka for identifying the plants. Be blessed.



Ethnobotany Research and Applications 10

Literature cited

Abdillahi HS, Van Staden J. 2012. South African plants and male reproductive healthcare: conception and
contraception. Journal of Ethnopharmacology 143:475-480.

Adnan M, Ullah |, Tariq A, Murad W, Azizullah A, Khan AL, Ali N. 2014. Ethnomedicine use in the war affected region
of northwest Pakistan. Journal of Ethnobiology and Ethnomedicine 10:16.

Ajao AA, Sibiya NP, Moteetee AN. 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.

Asmerom D, Kalay TH, Araya TY, Desta DM, Wondafrash DZ, Tafere GG. 2021. Medicinal plants used for the treatment
of erectile dysfunction in Ethiopia: a systematic review. BioMed Research International 2021:1-12.

Ayta IA, McKinlay JB, Krane RJ. 1999. The likely worldwide increase in erectile dysfunction between 1995 and 2025
and some possible policy consequences. BJU International 84:50-56.

Birowo P, Deswanto IA, Rasyid N. 2019. Epidemiology of erectile dysfunction: A cross-sectional web-based survey
conducted in an Indonesian national referral hospital. FLOOOResearch 8: 817

Chinsembu KC. 2016. Ethnobotanical study of medicinal flora utilized by traditional healers in the management of
sexually transmitted infections in Sesheke District, Western Province, Zambia. Revista Brasileira de Farmacognosia
26:268-274.

Chinsembu KC, Syakalima M, Semenya SS. 2019. Ethnomedicinal plants used by traditional healers in the
management of HIV/AIDS opportunistic diseases in Lusaka, Zambia. South African Journal of Botany 122:369-384.

De Wet H, Nzama VN, Van Vuuren SF. 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.

Erhabor JO, Idu M. 2017. Aphrodisiac potentials of the ethanol extract of Aloe barbadensis Mill. root in male Wistar
rats. BMC Complementary Alternative Medicine 17:360.

Erhabor JO, Idu M, Udo FO. 2013. Ethnomedicinal survey of medicinal plants used in the treatment of male infertility
among the IFA Nkari People of Ini local government area of Akwa Ibom State, Nigeria. Research Journal of Recent
Sciences 2:5-11.

Gelfand M (Ed.). 1985. The Traditional medical practitioner in Zimbabwe: his principles of practice and
pharmacopoeia. Mambo Press, Gweru, Zimbabwe.

Grover SA, Lowensteyn |, Kaouache M, Marchand S, Coupal L, DeCarolis E, Zoccoli J, Defoy I. 2006. The prevalence
of erectile dysfunction in the primary care setting: importance of risk factors for diabetes and vascular disease.
Archives of Internal Medicine 166:213-219.

Ipona EN, Inkoto CL, Bongo GN, Mulenga CM, Ilinga BL, Shetonde OM, Mbala BM, Tshilanda DD, Mvingu BK, Kayembe
JS, Mpiana PT, Ngbolua KN. 2018. Ethno-botanical survey and ecological study of medicinal plants traditionally used
against erectile dysfunction in Democratic Republic of the Congo. Bioscience and Bioengineering 4:85-91.

Jain A, Katewa SS, Chaudhary BL, Galav P. 2004. Folk herbal medicines used in birth control and sexual diseases by
tribals of southern Rajasthan, India. Journal of Ethnopharmacology 90:171-177.

Johannes CB, Araujo AB, Feldman HA, Derby CA, Kleinman KP, McKinlay JB. 2000. Incidence of erectile dysfunction
in men 40 to 69 years old: longitudinal results from the Massachusetts male aging study. Journal of Urology 163:460-
463.

Kacholi DS, Amir HM. 2022. Ethnobotanical survey of medicinal plants used by traditional healers in managing
Gonorrhoea and Syphilis in Urambo District, Tabora Region, Tanzania. Journal of Herbs, Spices & Medicinal Plants
28:179-192.

Kacholi DS, Amir HM. 2022. Ethnomedicinal survey of antidiarrheal plants of the Nyamwezi people of Nsenda ward
in Urambo District, central western Tanzania. Ethnobotanical Research and Applications 24: 1-14.
Kamatenesi-Mugisha M, Oryem-Origa H. 2005. Traditional herbal remedies used in the management of sexual
impotence and erectile dysfunction in western Uganda. African Health Sciences 5:40-49.

Kankara SS, Nuhu Al, Haruna MR, Bindawa KA, Abubakar IB, Bello A. 2022. Indigenous traditional knowledge of
medicinal plants used for the management of HIV / AIDS opportunistic infections in Katsina State, Nigeria.
Ethnobotany Research and Applications 23: 1-21.

Kareru PG, Kenjit GM, Gachanja AN, Keriko JM, Mungai G. 2006. Traditional medicines among the Embu and Mbeere
peoples of Kenya. African Journal of Traditional Complementary and Alternative Medicine 4:75-86.

10



Ethnobotany Research and Applications 11

Katana LK, Maina Cl, Orenge CO. 2020. Aphrodisiac activity of pomegranate (Punica granatum L.) fruit extract on
the sexual function in rats. Discovery Phytomedicine 7:65-71.

Kisangau DP, Lyaruu HVM, Hosea KM, Joseph CC. 2007. Use of traditional medicines in the management of HIV/AIDS
opportunistic infections in Tanzania: a case in the Bukoba rural district. Journal of Ethnobiology and Ethnomedicine
3:29.

Kokwaro JO. 2009. Medicinal plants of East Africa. University of Nairobi Press, Nairobi, Kenya.

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

Maroyi A. 2013. Traditional use of medicinal plants in south-central Zimbabwe: review and perspectives. Journal of
Ethnobiology and Ethnomedicine 9:31.

Mathibela MK, Potgieter MJ, Tshikalange TE. 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.

Mondal S, Ghosh D, Anusuri KC, Ganapaty S. 2017. Toxicological studies and assessment of pharmacological
activities of Abrus precatorius L. (Fabaceae) ethanolic leaves extract in the management of pain, psychiatric and
neurological conditions: An in-vivo study. Journal of Applied Pharmaceutical Science 7:207-216.

Moshi MJ, Otieno DF, Weisheit A. 2012. Ethnomedicine of the Kagera Region, northwestern Tanzania. Part 3: plants
used in traditional medicine in Kikuku village, Muleba District. Journal of Ethnobiology and Ethnomedicine 8:14.

Motlhanka D. 2013. Ethnobotanical survey of medicinal plants of Tswapong North, in Eastern Botswana: a Case of
plants from Mosweu and Seolwane villages. European Journal of Medicinal Plants 3:10-24.

Mutagaywa RK, Lutale J, Aboud M, Kamala BA. 2014. Prevalence of erectile dysfunction and associated factors
among diabetic men attending diabetic clinic at Muhimbili National Hospital in Dar-es-Salaam, Tanzania. Pan
African Medical Journal 17:227.

Nguyen HMT, Gabrielson AT, Hellstrom WJG. 2017. Erectile dysfunction in young men: a review of the prevalence
and risk factors. Sexual Medicine Review 5:508-520.

Njana MA, Kajembe GC, Malimbwi RE. 2013. Are miombo woodlands vital to livelihoods of rural households?
Evidence from Urumwa and surrounding communities, Tabora, Tanzania. Forests, Trees and Livelihoods 22, 124-
140.

Nyalile KB, Mushi EHP, Moshi E, Leyaro BJ, Msuya SE, Mbwambo O. 2020. Prevalence and factors associated with
erectile dysfunction among adult men in Moshi municipal, Tanzania: community-based study. Basic Clinical
Andrology 30:20.

Pallangyo P, Nicholaus P, Kisenge P, Mayala H, Swai N, Janabt M. 2016. A community-based study on prevalence
and correlates of erectile dysfunction among Kinondoni District Residents, Dar Es Salaam, Tanzania. Reproductive
Health 13:140.

Ruffo C. 1991. A survey of medicinal plants in Tabora region, Tanzania. /n Traditional medicinal plants. KE Mshigeni,
MHH Nkunya, V Fupi, RLA Mahunnah, and EN Mshiu (eds.), p. 391. Dar es Salaam University Press-Ministry of Health,
Tanzania, Dar es Salaam.

Semenya SS, Potgieter MJ. 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 SS, Potgieter MJ, Erasmus LJC. 2013. Indigenous plant species used by Bapedi healers to treat sexually
transmitted infections: Their distribution, harvesting, conservation and threats. South African Journal of Botany
87:66-75.

Shiferaw WS, Akalu TY, Aynalem YA. 2020. Prevalence of erectile dysfunction in patients with diabetes mellitus and
its association with body mass index and glycated hemoglobin in Africa: a Systematic review and meta-analysis.
International Journal of Endocrinology 2020:1-10.

Siu SC, Lo SK, Wong KW, IKM, Wong YS. 2001. Prevalence of and risk factors for erectile dysfunction in Hong Kong
diabetic patients. Diabetic Medicine 18:732-738.

Tarig A, Sadia S, Pan K, Ullah I, Mussarat S, Sun F, Abiodun OO, Batbaatar A, Li Z, Song D, et al 2017. A systematic
review on ethnomedicines of anti-cancer plants. Phytotherapy Research 31:202-264.

Taur DJ, Waghmare MG, Bandal RS, Patil RY. 2011. Antinociceptive activity of Ricinus communis L. leaves. Asian
Pacific Journal of Tropical Biomedicine 1:139-141.

11



Ethnobotany Research and Applications 12

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

URT (United Republic of Tanzania), 2012. The 2012 Population and Housing Census: Basic Demographic and Socio-
Economic Profile; Key Findings. Dar es Salaam: Government Printer

Valentin BC, Gracia AA, Arlette KM, Salvius BA, Philippe ON. 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 7:016-032.

Weckerle CS, de Boer HJ, Puri RK, van Andel T, Bussmann RW, Leonti M. 2018. Recommended standards for
conducting and reporting ethnopharmacological field studies. Journal of Ethnopharmacology 210:125-132.

Zhang H, Tong W-T, Zhang C-R, Li J-L, Meng H, Yang H-G, Chen M. 2019. Gross saponin of T7ribulus terrestris
improves erectile dysfunction in type 2 diabetic rats by repairing the endothelial function of the penile corpus
cavernosum. Diabetes Metabolic Syndrome and Obesity 12:1705-1716.

Zhao Y, Wu Y, Wang M. 2015. Bioactive substances of plant origin. /7 Handbook of food chemistry. PCK Cheung and
BM Mehta (eds.), pp. 967-1008. Springer Berlin Heidelberg, Berlin, Heidelberg.

12



