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Abstract 

Fish bean, Tephrosia vogelii Hook.f is among of potential medicinal plant species in the genus 

Tephrosia. It has been traditionally used to cure human and animal ailments including fungal 

and bacterial diseases though not exhaustively scientifically reported. Similarly, its extracts 

have been locally used to control vectors and pests in small scale farming though the drug 

development from its extracts and phytochemicals is not reported. Thus, this review focused to 

unveil its ethnomedical and pharmaceutical potentiality with emphasis towards development of 

antimicrobial agents and pesticides. Data collection for the review was based on the published 

paper searched globally in several sources including Web of Sciences, Google scholar, and 

publishers such as Elsevier, Springer, Taylor and Francis. Evidently, data from literature 

revealed various bioactivity studies which uncovered potentiality of this species towards 

development of pesticides and antimicrobial agents. This review hereby promotes the present 

bioactive secondary metabolites of Tephrosia vogelii, and thought-provoking emphases on 

either herbal formulation or development of pesticides and antimicrobial agents. The reported 

pharmacological value of various secondary metabolites such as terpenoids, steroids, tannins, 

flavonoids and rotenoids explains potentiality of this medicinal plant. Moreover, data generated 

from this review on medicinal value of the T. vogelii offer and emphasizes medicinal 

consciousness towards development of pesticides and antimicrobial agents for improvement of 

human health settings and agricultural production particularly management of crop pests and 

diseases. 
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Introduction 

In the history of mankind, medicinal plants 

have been used since medieval times for the 

treatment and management  of numerous 

human, animal and plant diseases (Dewick, 

2009, Dubey & Sushma 2014, Jamshidi-Kia 

et al.  2018, Kunwar et al. 2019, Maregesi et 

al. 2007' Masevhe et al. 2015, Rahman & 

Parvin 2014, Rakotoarivelo et al. 2015, 

Runyoro et al. 2006, Tabassum & Hamdani 

2014). This is because the medicinal plants 

have the capability to produce active 

phytochemical molecules that are capable of 

knocking down the disease-causing 

pathogens (Bhatt & Patel 2020, Dewick 

2009, Lifongo et al. 2014, Simoben et al. 

2018). Definitely, the medicinal use is 

considered among heritage cultures in some 
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communities. The humans have been 

exploiting this quality of medicinal plants for 

generations for treatment of human diseases 

(Bancessi et al. 2020, Ramamoorthy et al. 

2019). According to WHO (2022), over 80% 

of global population, and the majority from 

low-income countries depends on medicinal 

plants to meet their primary healthcare to 

contain human ailments worldwide (WHO, 

2002). Interestingly, this reliance on 

medicinal plants for containment of human 

diseases continues to date especially in the 

developing countries and was clearly 

observed in COVID-19 pandemic (Orhan & 

Senol Deniz 2020). Recently, following the 

outbreak of COVID-19 pandemic disease, 

many African countries including Tanzania 

paid special interest to medicinal plants 

(Makangara et al. 2023, Mlozi 2022). For 

instance, Madagascar deployed leaf juice of 

Neem while Tanzania used juice of mixed 

ginger, lemon and garlic which claimed to be 

able to treat COVID-19 virus (Mlozi 2022). 

Nonetheless, phytochemical components of 

the medicinal plants which are determined by 

geographical location and climate change 

have impacts on the medicinal values 

(Makangara et al. 2023). 

Of special interest, this paper reviews in 

detail on the fish bean, Tephrosia vogelii 

Hook.f. a medicinal plant that ethnomedical 

evidences show for generations it has been 

used for treatment of infectious diseases and 

crop pests’ management. The species has 

been reported as therapeutic source of an 

abortifacient, emetic, purgative agents, 

bactericides, antifungal agents, and anti-

parasitic agents for treatment and 

management of pests, schistosomiasis, 

parasitic infections, ringworm and curing of 

skin diseases (Anjarwalla et al. 2015, Dzenda 

et al. 2008, Orwa et al. 2009). Likewise, 

pharmacological studies have revealed that 

extracts of crushed leaves of fish beans are 

potentially capable of killing lice, fleas, ticks, 

pest insects and larvae (Anjarwalla et al. 

2015, Kidukuli et al. 2015). These medicinal 

potentials suggest that fish bean contain 

novel natural bioactive resources from which 

herbal formulations and/or drug development 

can be done for a wide range of therapeutic 

applications. For examples, such therapeutic 

applications are containment of human 

diseases and agricultural pesticides and 

insecticides. However, information on its 

usefulness has been scantily documented. 

Therefore, the present review focused on 

unveiling the potentiality of fish bean as a 

novel natural resource from which medicine 

for containment of human disease-causing 

pathogens could be formulated. 

 

Overview of the Tephrosia vogelii 

The fish bean (Figure 1 vide infra) belongs 

to phylum Tracheophyta, family Fabaceae, 

order Fabales, class Magnoliopsida, genus 

Tephrosia. and species Tephrosia vogelii 

(Mwaura et al. 2013, Stevenson & Belmain 

2017). The Tephrosia vogelii has various 

trivial English names such as vogel’s 

tephrosia, fish-poison-tree, fish-poison bean, 

and fish bean. In Swahili language, the fish 

bean is popularly known as utupa, mtupa, 

mibaazi and kibazi. The family Fabaceae in 

which Tephrosia vogelii belongs consists of 

more than 700 genera and about 20,000 

species that grow in forms of trees, shrubs, 

vines, herbs and distributed worldwide 

(Ahmad et al. 2016, Rahman & Parvin 2014). 

Members of this Fabaceae family are 

universally known to possess potential 

medicinal values which are traditionally used 

to treat a range of human diseases including 

microbial infections (Ahmad et al. 2016, 

Rahman & Parvin 2014).  

Plants in this Family are endowed with 

diverse biologically-active secondary 

metabolites such as terpenoids, saponins, 

flavonoids, alkaloids and coumarins, which 

have been reported to exhibit antimicrobial 

activities against pathogens and anticancer 

(Majinda et al. 2001, Makoshi & Arowolo 

2011). Explicitly, the flavonoids have been 

reported for their antimicrobial activities, 

anticancer activities and activating neural-

brain (Atanasov et al. 2015, Dewick 2009, 

Maheswari et al. 2016, Marinova et al. 2005, 

Pietta 2000, Prabha et al. 2014, Slimestad & 

Verheul 2009, Yao et al. 2004). Similarly, the 

tannins have been reported to exhibit 

anticancer activity, antimicrobial activities, 

and treatment of constipation (Hussain et al. 
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2019 Singh & Kumar 2019, Youn Hwang 

2018). Additionally, the saponins have been 

reported to exhibit hepatopathy activity that 

assists body cells to recover from injuries 

(Patel et al. 2013). The fact that Tephrosia 

vogelii belongs to the family Fabaceae makes 

it an ideal ethnomedical candidate useful for 

investigating medicinal agents and drug 

formulations for treatment and management 

of diseases such as bacterial diseases, ecto-

parasitic infections, schistosomiasis, 

ringworm and skin diseases (Anjarwalla et al. 

2015, Dzenda et al. 2008, Mwaura et al. 

2013, Orwa et al. 2009). The information on 

medicinal agents and drug formulations 

which could be used in the chemical industry 

to develop drugs for fighting the skin fungal 

infections, are limited and are needed to be 

unveiled. 

  

 
Figure 1: The shrub of Tephrosia vogelii (Photo taken in the field in Arusha, Tanzania) 

 

Distribution and traditional uses of 

Tephrosia vogelii 

Tephrosia vogelii is a native plant in 

Western Africa and found in various tropical 

regions of Africa (Orwa et al. 2009). The 

species is exotic in China and various regions 

worldwide that include nearly all habitats 

including grassland, savannah-like 

vegetation, wasteland, forest margins and 

shrub land as well as fallow fields (Orwa et 

al. 2009). Among many uses, locally T. 

vogelii has been used as poison to stupefy 

fish for easy fish catching during fishing 

activities (Orwa et al. 2009). This use of the 

species caused the emanation of its popular 

common names as; “bean fish-poison-tree”, 

“fish-poison bean” and “the fish bean”. As a 

result, many people capitalized to grow T. 

vogelii for fishing purposes. However, 

authorities have banned its use as a fishing 

plant because use of T. vogelii is regarded as 

an illegal fishing method. The reason for 

banning might probably because the 

stupefying chemicals are unable to select 

specific sizes of the fishes such that they kill 

even baby-fishes thereby increasing the risk 
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of fish disappearance (Hisham et al. 2006, 

Makoshi & Arowolo 2011). Consequently, 

because of side effects in fishing activities the 

use of fish bean has been banned, this led its 

cultivation in many communities has also 

been drastically decelerating in the recent 

years. 

Apart from being used as a fishing-plant, 

the root nodules of T. vogelii has been 

reported with capability to fixing atmospheric 

nitrogen, hence the plant contributes to the 

improvement of soil fertility (Orwa et al. 

2009). In addition, some communities in East 

and West Africa have cultivated this plant for 

managing insects like weevils, ecto-parasites 

in animals and human ailments (Anjarwalla 

et al. 2015). It is unfortunately that over the 

recent years with the industrialization 

advancements, the local uses of T. vogelii as 

pesticides and acaricides were neglected and 

replaced by the petrochemical-derived 

industrial pharmaceuticals. Although 

conventional drugs have replaced the local 

ones, regrettably the petrochemical-derived 

drugs have nowadays been reported to be 

increasingly ineffective due to the fact that 

the pathogens are increasingly exerting 

resistance to the drugs. However, these 

petrochemical-derived drugs are not 

environmentally friendly. Therefore, these 

challenges exhibited by conventional drugs 

could be overcome by going back to the 

natural resources particularly medicinal 

plants that have been traditionally used for 

management of human diseases and crop 

pests. 

Ethnomedical features of Tephrosia vogelii 

Ethnomedically, this species is used as an 

abortifacient, emetic, bactericide, purgative 

and cure for skin diseases, schistosomiasis, 

ringworm and parasitic infections in various 

area including Tanzania, Uganda, Gabon, 

Zimbabwe, Angola, Nigeria and Kenya 

(Anjarwalla et al. 2015, Dzenda et al. 2008). 

The dry, crushed leaves are used as 

insecticide for management of lice, fleas and 

ticks (Anjarwalla et al. 2015). Leaf and root 

decoctions are used in the treatment of 

scabies and yaws, typhoid, constipation, 

tuberculosis as well as anthelmintic agents 

(Anjarwalla et al. 2015, Dzenda et al. 2008, 

Orwa et al. 2009).  

 

Pharmacological value of Tephrosia vogelii 

The pharmacological studies of water, 

methanolic and ethanolic extracts have 

substantiated the ethnomedical practice of T. 

vogelii as insecticides, acaricides, pesticides 

and dermatophyticide (Anjarwalla et al. 2015, 

Li et al. 2015, Makoshi & Arowolo 2011, 

Marango et al. 2017, Orwa et al. 2009, 

Stevenson & Belmain 2017). The bioactives 

of ethanolic and methanolic extracts reported 

to exhibit larvicidal effects on the subjected 

growth stages of mosquitoes and insects 

(Kalume et al. 2012, Kidukuli et al. 2015, Li 

et al. 2015, Stevenson & Belmain 2017). 

Pharmacological studies warranted for the 

application of T. vogelii extracts in 

management of ticks in domestic animals 

especially to small scale animal farming 

(Anjarwalla et al. 2015). Uganda, Tanzania, 

Kenya and Zimbabwe are among countries 

that their societies use leaf extracts to control 

ticks (Gadzirayi et al. 2009, Kalume et al. 

2012, Makoshi & Arowolo 2011, Mwaura et 

al. 2013). Due to the fact of recounted 

insecticide and acaricides features, the 

species reveals its potentiality of contained 

bioactives for drug formulations and 

pharmaceutical agents (Stevenson & Belmain 

2017). 

Furthermore, pharmacological studies of 

leaves extracts of T. vogelii conducted by 

Makoshi and Arowolo (2011) and other 

studies validate its potentiality to cure animal 

skin infection (Dzenda et al. 2008, Makoshi 

& Arowolo 2011). In addition to that, the 

ethanolic-aqua (70:30) barks extracts of T. 

vogelii reported to exhibit antibacterial 

activity of the bacterial strains (Swamy et al. 

2015). On the other hand, pharmacological 

studies of Swamy and colleagues (2015) 

pointed-out the usefulness of T. vogelii as 

medicinal plant for management of bacterial 

diseases (Inalegwu & Sodipo 2015, Swamy et 

al. 2015). The biological assay of ether-

ethanolic extracts of T. vogelii seeds are 

reported to exhibit anti-oxidants and free 

scavenging properties, hence indicated the 

manifestation of flavonoids (Samuel et al. 
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2019). Other studies reported that the 

methanolic extracts of T. vogelii also exhibit 

antimicrobial activity (Mlozi et al. 2020) and 

purgative activity after subjected on the 

rabbit (Samuel et al. 2019). Moreover, 

methanolic extracts of T. vogelii stem bark 

reported with expectation of containing 

flavonoids exhibiting anti-cancer activity 

(Gbadamosi & Erinoso 2016). 

The pharmacological studies advocate T. 

vogelii as potential source of the future 

pharmaceuticals drugs. Its usefulness ranges 

diversely not only as pesticides and 

acaricides but also antifungal, antibacterial 

and anticancer for human beings and other 

animals. Nevertheless, there is limited 

information due to lack or few studies 

conducted on the drug development hence 

compels prompt investigation of T. vogelii 

bioactives to seal the gap. 

 

Secondary metabolites from Tephrosia 

vogelii 

The phytochemical studies have spotlighted 

several secondary metabolites as shown in 

Figure 2 that were isolated from T. vogelii. 

Presence of the phytochemicals justifies the 

pharmacological importance of this medicinal 

plant. Such metabolites are classified as 

terpenoids, steroids, tannins, flavonoids and 

rotenoids (Inalegwu & Sodipo 2015, Makoshi 

& Arowolo 2011, Tesfaye Tole & Akino 

Neme 2019). For example, the terpenoids 

have predominantly been reported from aerial 

parts of the plant in the ethanol extracts, these 

include sesquiterpenes, (1β,6α,10α)-guai-

4(15)-ene-6,7,10-triol1) (1) and lignans, (+)-

lariciresinol 9’-stearate (2) (Wei et al., 2009). 

The flavonoids also have been reported from 

root methanolic extracts, these include 

obovatin 3-methylether (3) and Z-

tephrostachin (4) (Dagne et al. 1989). 

Rotenoids have been reported from the roots, 

stem barks and leaves; such phytocompounds 

include deguelin (5), tephrosin (6), α-

toxicarol (7), rotenone (8), 12α-

hydroxyrotenone (9) and sarcolobine (10) 

(Stevenson et al. 2012; Stevenson & Belmain 

2017). This information evidencing that T. 

vogelii is highly rich in compounds which are 

most likely account of its medicinal value. 

Studies of pharmacological activities of 

compounds 1-10 revealed different levels of 

T. vogelii biological and chemical activities 

against pests and insects (Dagne et al. 1989, 

Stevenson et al. 2012, Stevenson & Belmain 

2017, Wei et al. 2009). Bioactivity tests of 

the pure isolated secondary metabolites 

especially rotenoids and extracts justified the 

plant species being used as insecticides, 

pesticides and acaricides (Anjarwalla et al. 

2015, Dagne et al. 1989, Gadzirayi et al. 

2009, Kalume et al. 2012, Li et al. 2015, 

Makoshi & Arowolo 2011, Marango et al. 

2017, Morris 1999, Mwaura et al. 2013, 

Russell et al. 2017, Stevenson et al. 2012, 

Stevenson & Belmain 2017). Rotenone has 

been the most active chemical component 

that influences its applicability as a natural 

source of local pesticides, acaricides and fish-

stupefying agents. Excitingly, studies have 

indicated that the rotenones and other 

rotenoids are biodegradable because they 

decay easily and rapidly, mostly within 

fourteen days (Caboni et al. 2004, Ling, 

2003). Therefore, the rotenoids are user-

friendly to the environment. Indeed, the 

pharmacological studies do not only provide 

evidence for the potentiality of T. vogelii as a 

source of compounds of medicinal value but 

also easy compound-degradability suggests 

that the compounds have no contributions to 

the environmental pollution. 
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Figure 2: Reported phytocompounds from Tephrosia vogelii 

 

Therefore, the ethnomedical use and 

pharmacological studies of the T. vogelii 

show that this species is an ideal potential 

source of bioactive secondary metabolites 

which could be used to develop 

pharmaceuticals/drug of a wide range of 

applications from agriculture production to 

the human health care. For instance, its 

extracts could be used for formulation of 

pesticides and antimicrobial agents. Despite 

its medicinal potential against pathogenic 

microbes and the abundant pharmacological 

knowledge of this precious plant on its 

potential to serve as a source of anti-

ectoparasite and pesticide agents, there are no 

reports on the drug formulation from the 

plant. Also, phytochemical and biological 

assay investigations for antimicrobial activity 

of the stems, roots, fruits, flowers and leaves 

of the T. vogelii toxicity have not yet been 

exhaustively reported. Thus, this review 

builds an elevation concern on the extensive 

study to be carried out on the toxicity, 

phytochemical investigations and 

antimicrobial analysis of T. vogelii towards 

the development of antifungal and 

antibacterial formulations for treatment of 

both fungal and bacterial human infections. 

Hence, it emphasise more efforts on 

development of antimicrobial agents and 

pesticides from the fish bean. 

 

Conclusion 

The discovery of new bioactive secondary 

metabolites for drug development remains an 

urgent requirement to fight pests and ecto-

parasites in agricultural production as well as 

combating infectious diseases affecting 
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human being. Drug discovery for neglected 

diseases such as African trypanosomiasis, 

ulcer, dengue fever; helminthiasis, sleeping 

sickness, soil-transmitted helminthes and 

fungal diseases is fundamental. For instance, 

the discovery and development of new 

antimicrobial agents may serve as 

therapeutics in combating bacterial and 

fungal diseases as they are more brutal 

causing deaths to many people with immuno-

deficiency. The fact that T. vogelii 

synthesizes bioactive especially flavonoids, 

terpenes, saponins, tannins and rotenoids, 

suggests that this is an ideal medicinal plant 

upon studies searching bioactive compounds 

against plenty infectious diseases. 

Furthermore, reports from phytochemical and 

pharmacological studies may pave the way to 

drugs formulations that could be used against 

fungal and bacterial diseases ailments as well 

as pests management. Of course, it has noted 

that there is a need for more studies on the 

antifungal, antibacterial activities as well as 

cytotoxicity of Tephrosia vogelii which have 

not yet been thoroughly explored. This 

review exposes traditional uses as well as 

potentiality of Tephrosia vogelii and 

sensitizes herbal formulation and drug 

development, of which its bioactive has a 

great contribution for aggregate agricultural, 

biodiversity and ecosystem health in 

improving human livelihood. 
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