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Research 
 

Abstract  
Background: Malaria is a global health problem that has been bedeviling many countries for millennia. Estimates suggest 
that over 90% of all malaria infections and deaths occur in Africa, with a 75% mortality in children. The world is struggling to 
effectively respond to this malaria crisis in part due to the growing Plasmodium falciparum drug resistance. Traditional 
medicinal plants have been used as alternative and complementary medicine, due to their ease of accessibility and low cost. 
 
Methods: Extensive literature search focused on published abstracts and papers accessed from online databases, scientific 
reports, book chapters, textbooks and theses available in repositories at Zimbabwe Universities. 
 
Results: In total, 70 species of plants belonging to 35 families have been used to treat and manage malaria in Zimbabwe. The 
family with the highest number of medicinal plants used in Zimbabwe was the Fabaceae family, represented by a total of 10 
species. The dominant plant parts used in the preparation of remedies were roots (43%). About 75.7% of the antimalarial 
plants reported have been scientifically validated and documented to exhibit anti-plasmodial activity. In-vitro anti-
plasmodial activity reports of 22 of the plants extracts exhibiting high anti-plasmodial activity towards P. falciparum. 
 
Conclusions: While this review concentrates on the identification of antimalarial plants documented in previous studies in 
Zimbabwe including their pharmacological and toxicological profiles. More definitive research into the mechanisms of action, 
as well as pharmacodynamic and pharmacokinetic profiles, could significantly contribute to the standardisation of herbal 
preparations. 
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Background  
Malaria is a life-threatening disease caused by a parasite that is transmitted through the bites of infected mosquitoes. 
According to the World Health Organization (WHO), there were 249 million cases of malaria worldwide in 2022, with an 
estimated 619 000 deaths (WHO 2023). Despite efforts to control and eliminate malaria, the burden of the disease remains 
disproportionately high in Africa. As of 2021, Africa accounted for approximately 95% of all reported malaria cases and 96% 
of malaria-related deaths worldwide. Children under the age of five are the most vulnerable group affected by malaria, 
accounting for 80% of all malaria deaths worldwide (WHO 2023). Malaria is a major public health problem in Zimbabwe, with 
more than 5 million people at risk of contracting malaria annually in Zimbabwe (WHO 2023). Malaria is also reported to 
account for nearly 40% of outpatient attendances with recordings of 144 508 positive malaria patients from January to 
August 2023 (Mugarisi 2023). Malaria transmission is seasonal, the peak season spans from January to May and the disease 
is most prevalent in the country's rural areas (Mabaso et al. 2006, Mundagowa et al. 2020, Gavi et al. 2021).  
 
It has been reported that the incidence of malaria is high in 33 of the 59 rural districts in Zimbabwe and that close to 50% of 
the country’s population is at risk of contracting malaria (Midzi et al. 2004, Ministry of Health and Child Welfare 2008, WHO 
2013). It is no secret that nature, particularly plants have historically provided a large portion of the human medicinal arsenal 
and their use can be traced back to ancient African, Chinese and Indian traditional knowledge systems. In China, the use of 
the herb Artemisia annua L. for the treatment of fevers was recorded in a medical text dating back to the fourth century (Tu 
2011). Cinchona species (Cinchona officinalis L.) contain quinine, which is still used today in modern medicine for the 
treatment of malaria. In Africa, traditional healers have long used a variety of plant-based remedies to treat malaria. Given 
the challenges of accessing conventional malaria treatment in some areas of Zimbabwe, many people rely on traditional 
herbal remedies to manage the disease.  
 
A number of studies have documented the use of medicinal plants in the treatment of malaria in Zimbabwe (Munodawafa 
et al. 2017, Mabona et al. 2013; Gweru et al. 2015, Chikwambi & Musvuugwa 2017). These studies have identified a range 
of plants that are used for this purpose, notably Artemisia afra Jacq. ex Willd. and Cassia abbreviata Oliv. Plasmodium 
falciparum in particular deserves increased focus amongst other malaria-causing Plasmodium species because of its 
excessively large malarial burden. The parasite is responsible for more than 95% of total malarial cases (WHO 2019). To 
effectively control P. falciparum, new anti-malarial drugs have to be discovered.  There is concern that the world is struggling 
to effectively respond to this malaria crisis in part due to the growing drug resistance of the P. falciparum, which is the most 
lethal, of the four species of Plasmodium that cause malaria in humans (Bagavan et al. 2011, Ngarivhume et al. 2015, Mangoyi 
et al. 2014).  
 
Maqbool et al. (2019) maintain that medicinal plants and herbs have increasingly gained momentum as a potential source 
for the development of the next generation of antimicrobial drugs, given their reported potency and efficacy, and the fact 
that close to 80% of the existing drugs used in Western countries are plant-derived. Moreover, identification of novel drug 
leads in modern drug development has come from traditional medicine. Despite the significant potential of plant-based 
remedies in advancing modern medical treatments, research in this area is still behind (Miller 2011). The reason for this may 
be partially attributed to the slow and expensive nature of conventional plant drug discovery methodologies. The integration 
of bioinformatics in drug design and discovery from medicinal plants can lead to more efficient and effective development 
of new drugs. Through the application of computational methods, bioinformatics can aid in the identification of potential 
drug targets, the prediction of drug efficacy and toxicity, and the optimization of drug structures. 
 
Medicinal plants have been used for anti-malarial purposes in Zimbabwe and Africa at large for generations (Lukwa 1994, 
Ngarivhume et al. 2015), and this paper focuses on a review of plants that are used for such purposes in Zimbabwe. The idea 
is to identify common medicinal plants that are used to prevent and treat malaria in Zimbabwe, with the ultimate aim being 
to identify candidate species for further research. The paper offers a review of the literature regarding the various plants 
that are being used in Zimbabwe for anti-malaria purposes, and how these can be tested, and possibly developed into 
commercial herbal products that can be effective in the fight against malaria.  
 
 



Ethnobotany Research and Applications 

 

3 

Materials and Methods  
Protocol Development  
Our protocol was drafted using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for 
Scoping Reviews (PRISMA-ScR) (Page et al. 2020) and reviewed by two members of the research team (see Figure 1). Ethics 
approval was not required for this scoping review.  
 

 
Figure 1. PRISMA Flow Diagram (adopted from Page et al. 2020) 
 
Eligibility Criteria  
To be included in this scoping review, papers needed to have been: published between 1900 and 2020, involve malarial 
research.  
 
Information Sources  
Searches were performed in databases relevant to the research question, that include Science Direct, PubMed, JSTOR and 
Google Scholar. The Literature Cited lists or bibliographies of included studies were searched, and for unpublished data or 
grey literature Google, websites and organisations such as university libraries were used. Two co-authors then screened titles 
and abstracts.  
 
Search Strategy  
The following search terms were used: “medicinal plants malaria Zimbabwe”. Appropriate controlled vocabulary and free 
text terms were used to refine searches in the online databases. 
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Results and Discussion 
Several scientific papers were reviewed based on ethno-botanical surveys of different areas of Zimbabwe and are presented 
in the following sections. 
 
Literature search of antimalarial medicinal plants traditionally used in Zimbabwe 
Our searches returned over 944 manuscripts. We removed duplicates and ineligible studies using Zotero software. Two 
authors then screened 879 remaining reports for eligibility. Most of the screened titles (n= 544) and abstracts (n= 137) were 
excluded for not being specific or relevant to malaria. Of the 198 reports that were sought for retrieval, 186 were found to 
be ineligible for being either dissertations (n= 28) or being published beyond the year 2021 (n= 46). However, majority of 
excluded studies had no full text freely available, or were from elsewhere in the world, other than Zimbabwe or Southern 
Africa. Of the 12 studies included, three are reviews, four are botanical survey reports, two are experimental studies and 
three are scientific reports. The total number of relevant papers was low by international standards, which made the authors 
to consider grey literature from organisations, websites, Google search and retrieve Literature Cited citations (Total= 280 
reports) for data on pharmacology and toxicity of medicinal plants used in Zimbabwe for management of malaria. Following 
exclusion of theses when the reports were assessed for eligibility, 275 studies were included in the review. The few 
publications that reported on medicinal plants used as antimalarials in Zimbabwe demonstrate a huge research gap that 
need to be filled for generation of indigenous knowledge and scientific validation. 
 
Ethnobotanical surveys and distribution of antimalarial medicinal plants traditionally used in Zimbabwe 
The current review indicates that there are at least 70 plant species, belonging to 58 genera in 35 families used to treat 
respiratory diseases in Zimbabwe (Table 1). While numbers documented in this review are large, are lower than those 
reported in Ethiopia with 71 families and 200 different plant species (Alebie et al. 2017). A review by Cock et al. (2019) of 
antimalarial plants used in South Africa, reported a total of 80 plant species. Of the plants reported in this review, a total of 
17 (24.3%) were also cited by Cock et al.  (2019). These plants include: Adansonia digitata L,, Adenia gummifera (Harv.) 
Harms, A. afra, Cassia abbreviata Oliv., Cissampelos mucronata A.Rich., Cussonia spicata Thunb., Diplorhynchus 
condylocarpon (Müll.Arg.) Pichon, Gymnosporia senegalensis (Lam.) Loes, Harungana madagascariensis Lam. ex Poir., 
Hilliardiella aristata (DC.) H.Rob., Lippia javanica (Burm.f.) Spreng., Plumbago zeylanica L., Pterocarpus angolensis DC., 
Sclerocarya birrea (A.Rich.) Hochst., Senna occidentalis (L.) Link, Senna siamea (Lam.) H.S.Irwin & Barney, Vangueria infausta 
Burch. and Warburgia salutaris (G.Bertol.) Ch. 
 
Table 1. Plant species reportedly used for anti-malaria purposes in Zimbabwe as reported in the literature 
Family Botanical name of 

Plant 
Indigenous name of 
plant and other names 

Part of plant 
used 

Preparation  Literature 
Cited 

Anacardiaceae 
  

Lannea discolor 
(Sond.) Engl. 

Chizhenje (S), live-long 
(E), mugan'acha (S), 
muhumbukumbu (S) 
Tree grape (E) 

Leaf, bark, 
and root 

Leaf, bark, 
and root 
infusion 
taken orally 

Maroyi 2018b 

Anacardiaceae Sclerocarya birrea 
(A.Rich.) Hochst. 
subsp. caffra 
(Sond.) Kokwaro 

Marula (E), mufuna (S), 
mupfura (S), mganu (N) 

Bark  
 

no 
information 

Lukwa et al. 
2001, Viol, 
2009 

Apocynaceae Catharanthus roseus 
(L.) G.Don 

Muruwa (S), 
madagascar periwinkle 
(E), rosy periwinkle (E) 

Roots Decoction Ngarivhume 
et al. 2015 

Apocynaceae Diplorhynchus 
condylocarpon 
(Müll.Arg.) Pichon 

Mutowa (S) 
horn-pod tree (E), 
inkamamasane, (N), 
wild rubber (E) 

Stem  
Bark 

Infusion Lukwa et al. 
2001, 
Ngarivhumse 
et al. 2015 

Apocynaceae Holarrhena 
pubescens Wall.ex 
G.Don 

Masunugure (Shona) 
chigafusi (S), fever-pod 
(E), jasmine-tree (E), 
mugashu (S), muhatsu 
(S) 

Root Decoction Ngarivhume et 
al. 2015 
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Apocynaceae Tabernaemontana 
elegans Stapf 

Muchenya (S) 
muchanga (S), toad-tree 
(E), 

Roots Hot Infusion Ngarivhume et 
al. 2015 

Araliaceae Cussonia spicata 
Thunb. 

Cabbage tree (E), 
Mufenje (S) 

Bark, flowers, 
fruits, roots, 
and stems 

no 
information 

Kraft et al. 
2003, Maroyi 
2019a 

Aristolochiaceae Aristolochia albida 
Duch.  

Ruzangariro (S), zagariro 
(S), scrambling 
dutchman's pipe (E)  

Tuber Hot Infusion Gelfand et al. 
1985, 
Ngarivhume 
et al. 2015)  

Aristolochiaceae Aristolochia heppii 
Merxm. 

Chividze (S) Root Hot Infusion Ngarivhume 
et al. 2015 

Asparagaceae Asparagus africanus 
Lam. 

Bush asparagus (E) Root and 
leaves 

no 
information 

Matowa et al. 
2020 

Asphodelaceae  Aloe chabaudii 
Schönland var. 
chabaudii 

Dwala aloe (E) no 
information 

no 
information  

Lukwa et al. 
2001 

Asphodelaceae 
  

Aloe excelsa A. 
Berger 
var. excelsa 

Chigiakia (H), chikohwa 
(S), chinungu (S), 
chinyangami (T)  
imangani (N), inhlaba 
(N), munhanganhuru 
(S), ruhwati (S),  

no 
information 

no 
information  

Lukwa et al. 
2001 

Asphodelaceae 
  

Aloe greatheadii 
Schönland 
var. greatheadii 

Greathead's spotted leaf 
aloe (E) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Asteraceae Artemisia afra Jacq. 
ex Willd. 

African Wormwood (E) Leaves no 
information 

Kraft et al. 
2003 

Asteraceae  Baccharoides 
adoensis (Sch. Bip.ex 
Walp.) H.Rob. 

Chipenembe, 
musikavakadzi (S), 

Leaves Hot Infusion Ngarivhume 
et al., 2015 

Asteraceae  Brachylaena 
huillensis O.Hoffm. 

Muphahla (N), 
silver Oak (E) 
 

Root Hot Infusion Ngarivhume 
et al. 2015, 
Maroyi 2020 

Asteraceae Dicoma anomala 
Sond. 

fever bush, stomach 
bush (E) 

Root Root 
infusion 
taken orally 

Marekerah, 
2014, Maroyi 
2018a, Chota 
et al. 2020 

Asteraceae 
  

Erythrocephalum 
longifolium Benth. 
ex Oliv. 

muhloni (N) 
red rays (E) 

Root Cold Infusion Ngarivhume et 
al. 2015 

Asteraceae  Hilliardiella aristata 
(DC.) H.Rob. 

Chiwanika (S) Leaves and 
root 

no 
information 

Kraft et al. 
2003 

Asteraceae Tithonia diversifolia 
(Hemsl.) A.Gray 

Mexican sunflower (E) no 
information 

no 
information 

Chinsembu 
2015 

Asteraceae  Vernonia colorata 
(Willd.) Drake 

Lowveld tree vernonia 
(E), musikavakadzi (S), 
Star-flowered bitter-tea 
(E) 

Leaves and 
root 

no 
information 

Kraft et al. 
2003 

Canellaceae Warburgia salutaris 
(G.Bertol.) Chiov. 

Muranga (S), pepper-
bark tree (E) 

Bark 
Root 

Powdered 
bark used as 
infusion or 
decoction 

Maroyi 2008, 
2014, 
Ngarivhume et 
al. 2015 

Caricaceae Carica papaya L. Mupopo (S), Root Decoction Lukwa et al. 
2001, 
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melon-tree (E), papaya 
(E), pawpaw (E) 

Ngarivhume 
et al. 2015  

Celastraceae  Gymnosporia 
senegalensis (Lam.) 
Loes. 

Chivhunabadza 
musosawafa (S),  
isihlangu (N), 
ibalalatune (T)  

Twigs  
Root  
Leaves 

no 
information 

Viol 2009 

Chrysobalanaceae Parinari 
curatellifolia Planch 
ex. Benth. 

Hissing tree (E), mobola 
plum (E), mubuni (S), 
muchakata (S), 
muhacha (S) muisha, 
(S), umkhuna (N) 

Bark no 
information 

Kraft et al. 
2003 

Clusiaceae  Garcinia buchananii 
Baker  

Granite garcinia (E), 
granite mangosteen (E), 
mutunduru (S) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Combretaceae Combretum 
elaeagnoides 
Klotzsch 

Large-fruited jesse-bush 
combretum (E), oleaster 
bushwillow (E) 

no 
information 

no 
information 

Magwenzi et 
al. 2014 

Combretaceae Terminalia sericea 
Burch. ex DC. 

Mangwe (S), silver 
cluster-leaf (E), silver 
terminalia (E), 
umangwe (N) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Cucurbitaceae M. foetida 
Schumach. 

Muchukubaba (S) Leaf Relish Ngarivhume et 
al. 2015 

Cucurbitaceae Momordica 
balsamina L. 

Ngaka (S), 
balsam Apple (E), 
balsam pear (E) 

Leaf Relish Ngarivhume et 
al. 2015 

Ebenaceae Euclea divinorum 
Hiern 

Diamond-leaved euclea 
(E), magic guarri (E), 
mubhununu (S), 
mudziviriratsuro (S), 
mugarazvuru (S), 
mugurameno (S), 
munyenya (S), 
mushangura (S), 
umtshekesane (N) 
 

no 
information 

no 
information 

Lukwa et al. 
2001 

Ebenaceae Euclea natalensis 
A.DC. subsp. 
acutifolia F.White 

Mushangura (S), 
chipambati (S), large-
leaved guarri, (E), 
murunze (S), 
mushangura (S), natal 
guarri (E), nyakabvuri 
(S) 

Leaves, sap 
and root 

Charred and 
powdered 
root taken in 
porridge, 
leaf sap 
applied 
topically or 
leaf, root 
decoction 
taken orally. 

Ngarivhume et 
al. 2015, 
Maroyi, 2017d 

Euphorbiaceae
  

Croton gratissimus 
Burch. var. 
subgratissimus 
(Prain) Burtt Davy 

Gunukira (S), lavender 
fever berry (E), 
mufandemengwe (S), 
mufarata (S) 

no 
information  

no 
information 

Mangoyi et al. 
2014 

Euphorbiaceae
  

Croton 
megalobotrys 
Mϋll.Arg. 

Fever-berry (E), 
umtshape (N), 
mubvukuta (S), 
mushape (S), mutonga 
(T) 

Bark, root, 
seed  

Decoction Maroyi 2017a 
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Fabaceae Aganope 
stuhlmannii (Taub.) 
Adema 

Muchemavanhu (S) 
mudzugu (S), 
mumwambizi (S), 
umthundulu (N), wing 
pod (E) 

Bark Stamped bark 
is soaked and 
the strained 
liquid taken 
by mouth as 
required. 

Chinemana et 
al. 1985 

Fabaceae Albizia amara 
(Roxb.) Boivin subsp. 
sericocephala 
(Benth.) Brenan 

Bitter albizia (E), 
muchangiza (S), muora 
(S), umbola (N) 

Fruits no 
information 

Kazembe et 
al. 2012 

Fabaceae Amblygonocarpus 
andongensis (Welw. 
ex Oliv.) Exell & 
Torre 

no information  no 
information 

no 
information  

Lukwa et al. 
2001 

Fabaceae Cassia abbreviata 
Oliv. 

Isihaqa (N), long-tail 
cassia (E), 
muremberembe 
murumanyama (S), 
muvheneka (S) 

Root  
Bark 

Cold or Hot 
Infusion 

Shumba et al. 
2009, 
Ngarivhume 
et al. 2015 

Fabaceae Colophospermum 
mopane (J.Kirk ex 
Benth.) J.Léonard 

Iphane (N), mopane (E), 
mupane (S), musharu 
(S), turpentine tree (E) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Fabaceae Dalbergia nitidula 
Welw. ex Baker 

Glossy flat-bean (E), 
mudima (S), murima (S), 
purple-wood dalbergia 
(E) 

Bark and 
roots. 

no 
information 

Kazembe et al. 
2012 

Fabaceae Entada goetzei 
(Harms) 
S.A.O’Donnell & 
G.P.Lewis 

Chiurayi (S), 
intolwane (N), 
mugudzuru (S), narrow-
pod elephant root (E), 

Root Hot Infusion Ngarivhume et 
al. 2015 

Fabaceae Pterocarpus 
angolensis DC. 

Bloodwood (E), 
mubvamakovo (S), 
mubvamaropa (S), 
mukonambiti (S), 
mukula (T), 
mukurambira (S), 
mukwa (E), 
mushambaropa (S), 
muzwamulowa (T), 
umvagazi (N) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Fabaceae S. septemtrionalis 
(Viv.) H.S.Irwin & 
Barnaby 

Mumwahuku (S), 
smooth senna (E) 

Root Decoction Ngarivhume et 
al. 2015 

Fabaceae S. siamea (Lam.) 
H.S. Irwin & 
Barneby 
 

Kassod tree (E), siamese 
cassia (E) 

no 
information 

no 
information 

Chinsembu, 
2015 

Fabaceae Senna occidentalis 
(L.) Link 
 

Coffee senna (E) no 
information 

no 
information 

Chinsembu 
2015 

Hypericaceae
  

Harungana 
madagascariensis 
Lam. ex Poir. 

Mukaranga (S), mutseti 
(S) mutsotso, (S) 
orange-milk tree (E), 
praying-hands (E) 

 no 
information 

Lukwa et al. 
2001 
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Lamiaceae Ocimum 
americanum L. 
 

Hoary basil (E),  
American basil (E) 

Leaves Cold Infusion Lukwa 1994 

Lamiaceae Ocimum 
angustifolium 
Benth. 

Mufuranhema (S) Tuber Cold Infusion Ngarivhume et 
al. 2015 

Loganiaceae Strychnos 
potatorum L.f. 

Mudyambira (Shona) 
black bitterberry (E), 
grape strychnos (E), 
mudanhapfunye (S), 
umlombelombe (N) 

Root Decoction Ngarivhume et 
al. 2015 

Malvaceae Adansonia digitata L Baobab (E), mbuyu (S), 
muuyu (S), umkhomo 
(N) 

Bark Ground into 
powder and 
taken in 
porridge. 

Kazembe et 
al. 2012 

Meliaceae Azadirachta indica 
A.Juss. 

Neem tree (E), 
nim tree (E) 

no 
information 

no 
information 

Chinsembu 
2015 
 

Menispermaceae Cissampelos 
mucronata A.Rich. 

Chipombafodya (S), 
hairy heartleaf (E), 
nyakuta (S), ruzambu (S) 

Tuber Hot Infusion Ngarivhume 
et al. 2015 
 

Passifloraceae Adenia gummifera 
(Harv.) Harms  

Muore deveramvumi 
(S), dovoza (S), monkey 
rope (E), muboori (S), 
muhore (S), snake 
climber (E) 

Leaves and 
root 

Cold or Hot 
Infusion 

Kraft et al. 
2003, 
Ngarivhume 
et al. 2015 

Peraceae  Clutia hirsuta 
(Sond.) Müll.Arg. 

no information Leaves no 
information 

Kraft et al. 
2003 

Phyllanthaceae
  

Flueggea virosa 
(Roxb. ex Baill.) 
Royle 

Changa-ome (H), 
muchagauwe (S), 
mudyambuzi (S), 
mugurumhanda (S), 
snowberry tree (E), 
umhagawuwe (N), 
umklankomo (N), 

Leaves, roots, 
stem bark 

no 
information 

Kraft et al. 
2003 

Plumbaginaceae Plumbago zeylanica 
L. 

Mhisepise (S), 
wild white plumbago (E) 

Root Cold Infusion Ngarivhume et 
al. 2015 

Poaceae  Zea mays L. Maize (E) no 
information 

no 
information 

Lukwa et al. 
2001 

Rosaceae Prunus persica (L.) 
Batsch 

Mupirikisi (S), 
peach (E) 

Leaves   
Root 

Hot Infusion Ngarivhume et 
al. 2015 

Rubiaceae Crossopteryx 
febrifuga (Afzel. ex 
G.Don) Benth. 

Crystal-bark (E), 
mubakatirwa (S), 
mugoko (S), 
umphokophokwana (N) 
 

Stem  
Bark 

Cold Infusion 
or taken in 
porridge 

Ngarivhume et 
al. 2015 

Rubiaceae  Hymenodictyon 
floribundum 
(Hochst. & Steud.) 
B.L. Rob. 

Chiwirowiro (S), fire 
bush (E), murovabani 
(S), muwirowiro (S) 

Root no 
information 

Kraft et al. 
2003 

Rubiaceae Pavetta 
schumanniana 
F.Hoffm. ex 
K.Schum.  

Chifukawi (S), chinama 
(S), chipindura chiduku 
(S), chitunguru (S), 
chityorabadza (S), 
mufuramhembwe (S), 

Root Cold Infusion Ngarivhume et 
al. 2015 
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murambagaka (S), 
murunganyama (S), 
musauti (S), muwana 
(S), mwenje (S), 
nyapuna (S), nyaputa 
(S), poison bride's-bush 
(E), poison pavetta (E), 
umbodzani (N) 

Rubiaceae Vangueria infausta 
Burch. subsp. 
infausta 

Mudzvirungombe (S), 
mutsviru (S),  
velvet wild medlar (E) 
umthofu (N), umviyo 
(N) 

Leaves and 
root 

Leaf, root 
decoction 
taken orally 

Maroyi 2018c 

Rutaceae Vepris bachmannii 
(Engl.) Mziray 
 

Munyabangwa (S), 
twin-Berry tree (E) 

Root no 
information 

Mullin 2006, 
Ngarivhume et 
al. 2015 

Rutaceae Zanthoxylum 
asiaticum (L.) 
Appelhans, Groppo 
& J.Wen 

Chikafusi (S), gato (S), 
mubhatakhamba (N), 
Rukato (S). 

Root Decoction Ngarivhume et 
al. 2015 

Salicaceae Flacourtia indica 
(Burm.f.) Merr. 

Batoka plum (E), 
governor's plum (E), 
mududwe (S), 
munhunguru (S), 
mutombototo (S) 
mutudza (S), mutunguru 
(S) 

Root and 
leaves 

no 
information 

Marekerah 
2015 

Sapindaceae Zanha africana 
(Radlk.) Exell 

Muchenya (S), velvet-
fruit zanha (E) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Solanaceae Capsicum annuum L. Mhiripiri (S), 
green pepper (E) 

Fruit Fruits 
swallowed 

Ngarivhume 
et al. 2015 

Solanaceae S. incanum L. African eggplant, 
bush tomato, poison 
berry, indian nightshade 
(E) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Solanaceae Solanum 
campylacanthum 
Hochst. ex A.Rich. 
 

Munhomboro, 
munhundurwa (S),  
poison apple (E),  
umdulukwa, intume (N) 

no 
information 

no 
information 

Lukwa et al. 
2001 

Verbenaceae Lippia javanica 
(Burm.f.) Spreng. 

Zumbani (S), 
fever tea (E), 
kachigwere (S), lemon 
bush (E), musumba (S), 
umsuzwane (N), 
zumbani (S) 

Leaves Cold Infusion Lukwa 1994, 
Bhebhe et al. 
2015 

Legend: E=English, H=Hlengwe, N=Ndebele, S=Shona, T=Tonga 
 
Some of the species in this review are not unique to Zimbabwe or to our review and have been cited in other reviews from 
other countries. Alebie et al. (2017) reviewed antimalarial plants and frequently cited species; C. papaya (20), A. indica (5), 
A. afra (4) and Aloe sp. (5), (A. chabaudii, A. excelsa, A. greatheadii current review), which were also cited in this review. 
Findings found similar plant families and genus which are not only unique to Zimbabwe from Alebie et al. (2017) citing C. 
macrostachyus reported to be cited 16 times, this review also cited similar plant species (Croton gratissmus, C. megalobotrys) 
and V. amygdalina reported to be cited 18 times, this review cited similar plant species (B. adoensis, V. colorata, V. 
natalensis). This therefore validates the genus ethnomeicinal use as antimalarial medicinal plants as they have been reported 
and cited numerous times in their use to treat and manage malaria. 
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The most well-known plant family with ethnopharmacological relevance and significance in Zimbabwe is the Fabeceae 
family. At least 665 Fabaceae plant species have been reportedly found in Zimbabwe, with an estimated 101 of these species 
are utilized as ethnomedicines (Maroyi 2023). According to Figure 2 the family with the highest number of medicinal plants 
in Zimbabwe was the Fabaceae family represented by a total of 10 plants. Previous reviews by (Nyagumbo et al. 2022, 2023) 
have subsequently concurred with the high frequent use of the Fabaceae family in treating and managing several illnesses. 
The plant family justifies its prevalent ethnomedicinal use across the country. Other families included the Asteraceae (n=8), 
Apocynaceae (n=4), Asphodelaceae (n=3), Solanaceae (n=3), Rubiaceae (n=3), Rutaceae (n=3), Anacardiaceae (n=2), 
Aristolochiaceae (n=2), Clusiaceae (n=2), Combretaceae (n=2), Cucurbitaceae (n=2), Ebenaceae (n=2), Euphorbiaceae (n=2) 
and Lamiaceae (n=2). A further 20 more plant families which only had one plant represented were also recorded, giving a 
total of 36 families. These included Araliaceae, Asparagaceae, Canellaceae, Caricaceae, Celastraceae, Chrysobalanaceae, 
Leguminosae, Loganiaceae, Malvaceae, Meliaceae, Menispermaceae, Passifloraceae, Peraceae, Phyllanthaceae, 
Plumbaginaceae, Poaceae, Rosaceae, Salicaceae, Sapindaceae and Verbenaceae.  
 

 
Figure 2. Families of antimalarial plants used in Zimbabwe. 
 
According to Figure 3, (Cock et al. 2019) reported similar frequencies of plant families with this review, these include:  
Araliaceae, Caesalpiniaceae, Celastraceae, Combretaceae, Cucurbitaceae, Euphorbiaceae, Loganiaceae, Menispermaceae, 
Passifloraceae, Plumbaginaceae, Poaceae, Salicaceae. A total of 24 of the plant families were similar to a review by Cock et 
al. 2019 (Figure 3). 
 
Parts used of antimalarial medicinal plants traditionally used in Zimbabwe  
The use of the various plant parts was as follows: roots (43%), leaves (24%), bark (16%), stem (4%), tuber (4%), fruits (4%), 
flowers (2%), twigs (1%), seed (1%) and sap (1%) (Figure 4). The predominantly used plant parts are mainly the roots with 
frequent use of the leaves and bark as primary sources on medicine. Combined reviews by (Nyagumbo et al. 2022, 2023, 
Maroyi 2023) have highlighted the significant use of roots as a primary source of ethnomedicine in Zimbabwe. The high use 
of roots endangers the life of antimalarial plants, as opposed to use of leaves, which often regrow under ideal conditions to 
maintain the existence of the medicinal plant. Conservation policies, availability, accessibility, indigenous knowledge systems 
and local people's ethnic beliefs are some factors that may influence the selection of plant plants as antimalarials. Other 
preferred sources include flowers, fruits and seeds however these are seasonal and some are also consumed as food.  
 
Pharmacological evaluation of antimalarial medicinal plants used by local people in Zimbabwe 
According to our search, pharmacological evaluation studies were conducted on 65 (92.9%) medicinal plants among all the 
listed medicinal plants most of the plants were reported to exhibit anti-plasmodial activity (Table 2). According to Table 2, 
53 (81.5%) of the medicinal plants were validated by research to exhibit anti-plasmodial activity similar to chloroquine and 
hydroxychloroquine. They were also reported to possess anti- inflammatory (Müller-Calleja et al. 2017, Kanvinde et al. 2018), 
antitumor (Bedoya 1970, Pascolo 2016, Levy et al. 2017) and antiviral (Al-Bari, 2017, Plantone et al. 2018, D’Alessandro et 
al. 2020) properties. Artemisinin is an antimalarial drug derived from Artemisia annua L. (Woodrow et al. 2005, Ho et al. 
2014) that has been reported to possess antiviral (Efferth et al. 2008, Milbradt et al. 2009), anti-parasitic (De Clercq et al. 
2002, Mishina et al. 2007), antifungal (Galal et al. 2005, Gautam et al. 2011), anti-inflammatory Wang et al. 2006, 2008), 
anti-allergic (Cheng et al. 2011, 2013), anti-angiogenic (He et al. 2011) and anticancer (Gong et al. 2013, Sertel et al. 2013) 
activities. 
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Figure 3. Relationship between Zimbabwe and South Africa antimalarial plant families. 
 

 
Figure 4. Plant parts used as medicine in Zimbabwe. 
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Table 2. with scientifically validated antimalarial medicinal plants’ pharmacological properties and toxicological evaluation 
from several studies. Plants with in-vitro anti-plasmodial activity on Chloroquine sensitive and Chloroquine resistant 
Plasmodium falciparum 3D7 and W2. 
Botanic name of 
Plant 

Pharmacology and 
Toxicological assessment 

Tested plant 
extract 

In vitro 
anti-
plasmodial 
activity IC50 
(µg/ml) CS 

In vitro 
anti-
plasmodial 
activity IC50 
(µg/ml) RS 

Literature Cited 

A. digitata Hypoglycemic, anti-
dysenteric, anti-plasmodial 
antipyretic or febrifuge, 
immunostimulant, antiviral, 
antimicrobial, antitumor, 
antibacterial, anti-oxidant, 
hepatoprotective, cardio-
protective, diaphoretic, 
anti-trypanosome and anti-
inflammatory activities. 
Safe 
LC50 >1000 mg/ml 
LD50 >2000 mg/kg; LD50 
>5000 mg/kg 

Fruit pulp- no 
information               

> 50 > 50 Kraft et al. 2003, De 
Caluwé, Halamová 
& Van Damme 
2010, Kazembe et 
al. 2012, Musila et 
al. 2013, Rahul et 
al. 2015, 
Sundarambal, 
Muthusamy & 
Radha 2015, 
Muhammad et al. 
2016, Abdoulaye et 
al. 2018, Braca et 
al. 2018 

A. gummifera Analgesic, antidepressant, 
antioxidant, antimicrobial, 
anxiolytic and anti-
plasmodial activities. 
Safe 
LD50 - 4000 mg/kg 

Stems - 
Petrol 
ether/ethyl 
acetate (1:1) 

50 no 
information 

Kraft et al. 2003, 
Adedapo et al. 
2008, Annan et al. 
2012, Adebiyi et al. 
2013, Ishola et al. 
2015, Uzoeto et al. 
2018 

A. stuhlmannii Antitumor, antioxidant, 
antiviral, antimicrobial 
and anti-inflammatory 
activities. 
no information 

no 
information 

no 
information 

no 
information 

Chinemana et 
al. 1985, 
Selemani et al. 
2020 

A. amara  Anti-hyperlipidemic, 
anticancer, anti-plasmodial 
anti-arthritic wound 
healing, antimicrobial, anti-
inflammatory, analgesic, 
antioxidant, anti-ovulatory, 
anti-spermatogenic and 
anti-androgenic activities. 
Safe 
LD50 - 2000 mg/kg body 
weight. 

no 
information  

no 
information  

no 
information  

Praveen et al. 2011, 
Kazembe et al. 
2012, Gundamaraju 
et al. 2014, 
Thippeswamy et al. 
2015, Indravathi G 
et al. 2016, Kassem 
et al. 2016, Nivetha 
et al. 2017, 
Abdurrahman et al. 
2017, Devi et al. 
2018 

A. chabaudii  Antimicrobial activity. 
no information 

no 
information 

no 
information 

no 
information 

Mbanga et al. 2010 

A. excelsa Anti-mycological, 
trypanosomiasis, anti-
plasmodial, cathartic, 
antibacterial, antifungal 
and antiseptic activities. 
no information however 
reported to be safe. 

Leaves or 
roots- 
Methanol 

no 
information  

8.32  
13.46 

Van Zyl et al. 2002, 
Coopoosamy & 
Magwa 2007, 
Coopoosamy 2010, 
Cock 2015 
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A. greatheardii  Antioxidant, antibacterial, 
anti-diabetic, antiviral, anti-
plasmodial, and antifungal 
activities. 
no information 

Leaves- 
Petroleum 
ether 
Dichloromet
hane 
Ethyl acetate 
Ethanol 

no 
information  

4.90 ± 2.98 
32.45 ± 6.58 
43.18 ± 
21.84 
27.04 ± 12. 

Van Dyk 2009, 
Loots et al. 2011 

A. andongenis  Antipsychotic and 
antinociceptive activities. 
No anti-inflammatory or 
antimicrobial activities. 
Moderately toxic 
LD50 - 900 mg/kg body 
weight 
LD50) -547.7 mg/kg 

no 
information  

no 
information  

no 
information 

Nwinyi et al. 2006, 
Ighodaro & Bello 
2011, Ebbo et al. 
2020 

A. albida  Antiplasmodial, antifeedant 
and prophylactic activities. 
Safe 
LD 50 - 5000mg/kg body 
weight 

no 
information  

no 
information  

no 
information 

Kazembe & 
Munyarari 2006, 
Kazembe et al. 
2012, Khan et al. 
2012, Latha et al. 
2015 

A. heppii no information 
no information 

no 
information 

no 
information 

no 
information 

 

A. affra  Antimicrobial, anti-
plasmodial, anthelmintic, 
anti-histaminic, 
cardiovascular effects, 
analgesic, anti-
inflammatory, anti-
schistosomal, hypotensive, 
anti-tuberculosis and 
immune-modulating 
activities. 
Safe 
LD50s intraperitoneal and 
oral doses were 2450 and 
8960 mg/kg, respectively.  
The LD50 >2500 mg/kg of 
body weight. 

Leaves- DCM 
DCM/MeOH 
(1:1)   
MeOH  
Water  
Leaves, stem- 
Petrol 
ether/ethyl 
acetate (1:1) 

5 
7.3 
  8 
> 100 
 8.9 

 
 
 
15.3 

Abrahams 1997, 
Kraft et al. 2003, 
Clarkson et al. 
2004, Mukinda & 
Syce 2007, Liu et al. 
2009, Ntutela et al. 
2009, Suliman 
2011, More et al. 
2012, Molefe et al. 
2012, Mesa et al. 
2015, Munyangi et 
al. 2018, Kane et al. 
2019, Omara, 2020 

A. africanus  Antiprotozoal, analgesic, 
antihistaminic, antifertility, 
anti-plasmodial, anti-
inflammatory and 
antimicrobial activities. 
Safe 
LD50 > 5000mg/kg in rats 

no 
information  

no 
information  

no 
information  

Oketch-Rabah & 
Dossaji 1997, 
Dikasso et al. 2006, 
Hassan et al. 2008, 
Kebede et al. 2016, 
Okolie et al. 2019, 
Okello et al. 2019, 
Mfengwana & 
Mashele 2019, 

A. indica  Antiseptic, antimicrobial, 
antipyretic, anti-
plasmodial, antifertility, 
spermicidal, hypoglycaemic 
antifungal, antiviral, 
antiperiodic, anti-

Leaves- 
Acetone/wat
er 
Methanol 
Aqueous 

20 
11.76 
3.42 

no 
information 

Bakr 2013, Raj 
2014, Nishan & 
Subramanian, 2014, 
Momoh et al. 2015, 
Bijauliya et al. 
2018, Zeenat et al. 
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inflammatory and 
antipyretic activities. 
Safe 
LD50 was estimated to be 
>5000mg/Kg body weight. 

2018, Oduor et al. 
2019 

B. adoensis  Anti-plasmodial, cancer 
prevention, antipyretic, 
antibacterial, anti-
oxidative, hormone action, 
antifungal and enzyme 
stimulation activities. 
Safe 
LD50 >3000 mg/kg body 
weight. 

Leaves- 
Methanol 
Acetone 
DCM 
MeOH 
Chlorine 
water and 
methanol   
Water 

2.90 
2.54 
2.83 
2.57 
2.67 
2.14 

no 
information 

Stangeland et al. 
2010, Nethengwe 
et al. 2012, 
Anthoney et al. 
2013, Zemicheal & 
Mekonnen 2018 

B. huillensis  Antioxidant antibacterial, 
antiprotozoal and 
antifungal activities. 
no information 

no 
information  

no 
information  

no 
information  

Maroyi 2020 

C. annuum  Anti-inflammatory, 
immuno-modulatory, anti-
edema, antioxidant, 
antimicrobial, antiviral, 
anti-obesity, anticancer, 
analgesic, anti-angiogenic, 
anti-parasitic, antiplatelet, 
anti-arthritic, antifungal, 
muscle relaxant, 
antineoplastic, 
hypoglycemic, gastro-
protective, larvicidal 
effects, potent anxiolytic 
and sedative activities. 
Safe 
LD50 - 12043 mg/kg 
(aqueous extracts) with 
5,492mg/kg (70% ethanolic 
extracts) 
non-toxic (5-15g/kg body 
weight) 

no 
information  

no 
information  

no 
information  

Lagu & Kayanja 
2013, Khan et al. 
2014, Al-Snaf 2015, 
Fathim 2015, Jawad 
et al. 2017, Boiko et 
al. 2019 

C. papaya  Antimicrobial, 
anthelmintic, anti-
plasmodial, antifungal, 
anti-amoebic, 
anticonvulsant, effecting 
muscle smoothing, male & 
female antifertility, 
hepatoprotective, diuretic, 
topical use, 
immunomodulatory and 
histaminergic activities. 
Safe 
LD50 - 2000 mg/kg BW 

Seed- 
Ethanol 

519.38 no 
information 

Krishna et al. 2008, 
Halim et al. 2011, 
Roshan et al. 2014, 
Patil et al. 2014, 
Ohashi et al. 2018, 
Alara et al. 2020, 
Omara 2020 

C. abbreviata Anti-plasmodial, 
anthelmintic, antioxidant, 

Root- MeOH 13.31 no 
information 

Ramalhete et al. 
2008, Viol 2009, 
Mongalo & Mafoko 
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anti-diabetic and 
antimicrobial activities.  
Safe 
LC50 values of 1319.37 ± 
356.63µg/ml. 
LC50 values of 1800 µg/ml 

2013, Maroyi, 2013, 
Kiplagat et al. 2016, 
Kaur et al. 2018 

C. roseus  Antibacterial, anti-
plasmodial, anti-
hyperglycemic, anti-
diabetic, anti-tumour 
antihypertensive and 
wound healing activities. 
Safe 
LD50 >5000mg/kg/body 
weight 

Leaves - 
MeOH 
 
Whole plant - 
EtOH 
 

>100 
 
16.0 

no 
information  

Retna & Ethalsha 
2013, Kabubii et al. 
2015, Kaur et al. 
2018 

C. mucronata  Hypoglycemic, anti-
plasmodial, antivenin, anti-
diabetic, anti-ulcer, 
antispasmodic, anti-
diarrhoeal and possess 
significant effects on male 
fertility activities. 
Safe 
LD50 > 5000 mg/kg body 
weight 

no 
information  

no 
information  

no 
information  

Tanko et al. 2007, 
Garba et al. 2014, 
Omara 2020 

C. hirsuta  Anti-plasmodial activity. 
no information 

Whole plant - 
DCM/MeOH 
(1:1) 
Water 
Leaves- 
Petrol 
ether/ethyl 
acetate (1:1) 
Roots- Petrol 
ether/ethyl 
acetate (1:1) 

15 
 
50 
50 
 
 
 40.6 

 
 
 
 
 
 
29.4 

Kraft et al. 2003, 
Clarkson et al. 2004 

C. mopane  Antibacterial, anti-cancer, 
antioxidant anti-protease 
and antimicrobial activities. 
no information 

no 
information  

no 
information  

no 
information  

Ferreira et al 2003, 
Du et al. 2015, 
Kaarina et al. 2017 

C. elaeagnoides  no information 
no information 

no 
information  

no 
information  

no 
information  

 

C. febrifuga  Anti-inflammatory, 
anticonvulsant, analgesic, 
anti-plasmodial, 
antipyretic, 
antihyperglycemic, anti-
proliferative and 
hypolipidemic property.  
Safe 
LD50 - 5000mg/kg 

no 
information  

no 
information  

no 
information  

Ramalhete et al. 
2008, Salawu et al. 
2009, Nnatuanya & 
Ohadoma 2014, 
Bassoueka et 
al.2014, Idris & 
Nenge 2019, 
Uchogu et al. 2020) 

C. gratissmus  Antioxidant, anti-
inflammatory, anti-
plasmodial, antibacterial 
and antiviral activities. 

Leaves - DCM 
DCM/MeOH 
(1:1)  
MeOH   

 3.5 
11.5 
29 
95 

no 
information 

Clarkson et al. 
2004, Njoya et al. 
2018, Grace et al. 
2003  
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Moderately toxic 
LC50 varying between 
152.30 
and 462.88 μg/mL 

Water 
 

Njoya et al 2018 

C. megalobotrys  Antibacterial, anti-HIV, 
anti-plasmodial and radical 
scavenging activities. 
no information 

Stem bark- 
Crude 
n-hexane  
Chloroform 
Aqueous  
n-butanol 

3.12 ± 0.68  
1.74 ± 0.47  
8.34 ± 1.66 
 >50  
>50 

5.34 ± 0.78 
3.78 ± 0.10 
10.78 ± 0.68 
40.28 ± 6.83 
>50 

Abosi & Majinda 
2015, Maroyi 2017a 

C. spicata  Acetylcholinesterase, 
antibacterial, antiviral, 
anti-inflammatory, 
antileishmanial, anti-
plasmodial, antiprotozoan, 
antioxidant, larvicidal, 
molluscicidal, spermicidal, 
and cytotoxicity activities. 
Highly toxic 
LC50 value of 2.6 μg/mL 

Leaves - DCM   
DCM/MeOH 
(1:1) 
MeOH 
Fruit- Water  
DCM/MeOH 
(1:1) 
Leaves 
Bark- Water 
Petrol 
ether/ethyl 
acetate (1:1) 

45 
13 
27.5 
90 
14 
> 100 
 45.1 
 >50 

 
 
 
 
 
 
47.5 
67.9 

Kraft et al. 2003, 
Clarkson et al. 
2004, Maroyi 2019a 

D. nitidula  Anti-spermicidal, 
ulcerogenic, anthelmintic, 
anti-plasmodial, 
antimicrobial, antipyretic, 
aphrodisiac, analgesic, 
larvicidal, astringent, 
expectorant and anti-
inflammatory activities. 
Highly toxicLC50 - 0.87 
µg/ml 

no 
information  

no 
information  

no 
information  

Moshi et al. 2004, 
Kazembe et al. 
2012, Saha et al. 
2013, Dzoyem et al 
2014 

D. anomala  Anthelmintic, anticancer, 
antihyperglycemic, anti-
inflammatory, 
antimicrobial, antiviral, 
antioxidant, anti-
plasmodial, and 
hepatoprotective activities. 
Safe 
LC50 value of 3 040±1060 
µg/ml 

no 
information  

no 
information  

no 
information  

Munodawafa et al. 
2016, Tripathy et al. 
2017, Maroyi 2018 

D. condylocarpon  Sympatholytic and anti-
plasmodial activities. 
no information 

Roots- DCM 
DCM/MeOH 
(1:1)   
Water   

> 100 
24 
> 100 

no 
information 

Clarkson et al. 
2004, Moura et al. 
2018 
 

E. goetzei  Antioxidant, anti-
inflammatory, 
anthelmintic, antifungal, 
antibacterial, antiviral, 
antinociceptive, 
antibabesial, and 
antirickettsial activities. 
Moderately toxic 
LC 50 - 356.55µg/ml 

   Maroyi 2017c 
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E. longifolium no information 
no information 

no 
information 

no 
information 

no 
information 

 

E. divinorum  Antimicrobial, diuretic and 
anti-plasmodial activities. 
Safe 
LD 50 - 2000mg/kg 

Leaves 6.12 ± 0.45 
17.29 ± 1.44 

no 
information 

Ng'ang'a 2011, 
Ngari et al. 2013, 
Woldemedhin et al. 
2017 

E. natalensis  Antibacterial, antidiabetic, 
antifungal, antiviral, 
antimycobacterial, 
antioxidant, anti-
plasmodial, larvicidal, anti-
schistosomal, molluscicidal, 
dentin permeability and 
hepatoprotective activities. 
Highly toxic 

Stems- 
DCM/MeOH 
(1:1) 
Water 
Roots- 
DCM/MeOH 
(1:1)   
Water   
 

5.3 
 
> 100 
5.1 
 
> 100 

no 
information  

Clarkson et al. 
2004, Maroyi 
2017d 

F. indica Antimicrobial, 
hepatoprotective, anti-
diabetic, antimalarial, anti-
plasmodial, antioxidant, 
anti-inflammatory, anti-
asthmatic and antiviral 
activities.  
Moderately toxic 
LC 50 - 467.31 ± 39.01 
μg/ml 

Roots - DCM 
DCM/MeOH 
(1:1)   
Water 
Leaves- EtOH 
EtOAc 
 

86.5 
78 
> 100 
0.5 
10 

no 
information  

Kaur et al. 2003, 
Clarkson et al. 
2004, Viol 2009, 
Kota et al 2012, 
Sashidhara et al. 
2013, Hussain et al. 
2016, Viol et al. 
2016, Eramma 2016 

F. virosa  Analgesic, anti-
inflammatory, aphrodisiac, 
sedative, anti-arrhythmic, 
anti-diabetic, anti-HIV, anti-
hepatitis C, anti-
plasmodial, anti-diarrheal, 
cytotoxic, antimicrobial, 
antifungal, antioxidant, and 
laxative activities. 
Safe 
LD50 >10000mg/kg 

Leaves/twigs; 
Leaves, stem 
- DCM/MeOH 
(1:1)   
Water 
Petrol 
ether/ethyl 
acetate (1:1) 

 
 
19 
11.4 
>50 

no 
information  

Kraft et al. 2003, 
Clarkson et al. 
2004,  Misonge et 
al. 2019, Ajaib & 
Wahla 2018, Omara 
2020 

G. buchananii  
 

Chemotherapeutical, 
antibacterial, antiviral, anti-
mycobacteria, antifungal 
and anti-trypanosomal 
activities. 
no information 

no 
information 

no 
information 

no 
information 

Bakana et al. 1987, 
Magadula & 
Mbwambo 2014 

G. senegalensis 
 

Antioxidant, antiviral, anti-
plasmodial, antifungal, 
antibacterial and 
antileishmanial activities. 
Safe 
LC50 value of 2185.61 ± 
872. 25µg/ml 
non-toxic LD50 > 
1600mg/kg  

Roots- DCM 
Water 
Stems- DCM 
DCM/MeOH 
(1:1)   
Water 
 

15.5 
> 100 
42 
48.3 
> 100 

no 
information  

Kraft et al. 2003, 
Clarkson et al. 
2004, Khalid et al. 
2007, Viol, 2009; 
Malebo et al. 2015, 
Viol et al. 2016, 
Makgatho et al. 
2018, 

H. 
madagascari
ensis  

Antioxidant, anti-
plasmodial, anti-anemic, 
analgesic, anti-protozoan, 
anti-sickling, enzyme 

Stem, bark- 
Ethanol 
 

0.052 ± 
0.517 

no 
information  

Iwalewa et al. 2008, 
2009. Kengni et al. 
2013, Lemma et al. 
2017, Mba et al. 
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inhibition, anti-modulatory 
effects, anti-trichomonal, 
antidiarrhoeal, hypotensive 
and cardioprotective 
activities. 
Safe 
LD50 > 5000 mg/kg. 
LD50 - 11600 g/kg and 
13200 mg/kg  

2017, Biduaya et al. 
2020, Happi et al. 
2020, Omara 2020, 
Shorinwa & Monsi 
2020 

H. pubescens  Analgesic, antibacterial, 
anti-amoebic, anti-
inflammatory, anti-
plasmodial, and antioxidant 
activities. 
Safe 
LD50 > 2000 mg/kg 

Bark- EtOH  
Leaves- EtOH 

4.5 
7.0 

no 
information  

Kraft et al. 2003, 
Sinha et. al. 2013, 
Nondo et al. 2016, 
Singh 2018 

 H. aristata Antibacterial, anti-
inflammatory and anti-
plasmodial activities. 
no information 

Whole plant- 
DCM  
DCM/MeOH 
(1:1)   
Leaves- 
Water 
Roots- Petrol 
ether/ethyl 
acetate (1:1)  
Petrol 
ether/ethyl 
acetate (1:1) 

19.5 
24 
> 100 
43.9 
 
 
50 

no 
information 
 
 
34.6 

Kraft et al. 2003, 
Clarkson et al. 2004 

H. floribundum  Anti-plasmodial activity. 
no information 

Roots- Petrol 
ether/ethyl 
acetate 1:1 

 >50 no 
information  

Kraft et al. 2003 

L. discolor  Anthelmintic, antibacterial, 
antimycobacterial, 
antifungal, antioxidant, 
anti-plasmodial, and 
nematicidal activities. 
 no information 

Fruit- DCM 
MeOH/DCM   
Water 
 

25 
> 100 
> 100 

no 
information  

Clarkson et al. 
2004, Kazembe et 
al. 2012, Maroyi 
2018b 

L. javanica  Anti-inflammatory, 
oxidative, anti-microbial, 
antiamoebic, antibacterial, 
antifungal, 
antimycobacterial and anti-
plasmodial activities. 
Safe 
LC50 1138 ± 1.33 μg/ml 

Roots - DCM 
DCM/MeOH 
(1:1)   
MeOH 
Water 
Stems- DCM 
DCM/MeOH 
(1:1) 
MeOH   
Water 

3.8 
27 
24 
> 100 
4.5 
21.8 
29.8 
> 100 

no 
information  

Clarkson et al. 
2004, Osunsanmi et 
al. 2019, Maroyi 
2017b 

M. balsamina  Analgesic anti-HIV, 
antiseptic anti-plasmodial, 
anti-viral, shigellocidal, 
anti-diarrheal, anti-
bacterial, 
hepatoprotective, anti-
microbial, hypoglycemic, 

Whole plant- 
DCM/MeOH 
(1:1)  
Water   
Stem- 
DCM/MeOH 
(1:1)   
Water   

 
18 
> 100 
5.3 
 
> 100 
6 
 

 
 
 
 
 
 
 
 

Clarkson et al. 
2004, Jigam et al. 
2004, Benoit-Vical 
et al. 2006, Thakur 
et al. 2009, 
Ramalhete et al. 
2008, Singh & Devi 
2018, Omokhua-Uyi 
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antioxidant and anti-
inflammatory activities. 
Safe 
LD50 - 5000 mg/kg body 

Leaves- 
DCM/MeOH 
(1:1)   
Water 
Aerial parts- 
Crude 
extracts 
Water 
Methanol 
Heptane 
Dichloromet
hane 

> 100 
> 100 
 
> 100 
30 
28 ± 3 
57 ± 13 

 
> 100 
 
> 100 
17 ± 10 
26 ± 1.5 
73 ± 15 

& Van Staden 2020, 
Sabiu et al. 2020 
Jonathan et al 2020 

M. foetida  Antioxidant, antimicrobial, 
antinicotinic, antidiabetic, 
antimuscarinic and anti-
plasmodial activities. 
no information 

Leaves- 
EtOAc 
MeOH   
Aq   
 

23.32 
52.65 
6.16 

no 
information  

Kraft et al. 2003, 
Waako et al. 2005, 
Froelich et al. 2007, 
Odeleye & Oyedeji, 
2008, Acquaviva et 
al. 2013, Omokhua-
Uyi & Van Staden, 
2020, 

O. americanum  
 

Antimicrobial, antioxidant, 
antidiabetic, anti-
hyperlipidaemic 
insecticidal, anti-
plasmodial, antimicrobial, 
antiemetic, antifertility, 
anti-asthmatic, anti-stress 
and anticancer activities. 
no information 

Whole plant - 
DCM/MeOH 
(1:1)   
 

4.2 no 
information  

Clarkson et al. 
2004, Joseph et 
al.2012, Behera et 
al. 2012, Dash et al. 
2014, Ntonga et al. 
2014, Rai et al. 
2016, Gberikon et 
al. 2018 

O. angustifolium  no information 
no information 

no 
information 

no 
information 

no 
information 

 

P. curatellifolia  Antioxidant, anti-
plasmodial, antibacterial 
and anti-diabetic activities. 
Safe 
LC50 >1000 μg/ml. 
 

Leaves/flowe
rs-DCM 
DCM/MeOH 
(1:1)   
MeOH   
Water  
Roots- DCM 
DCM/MeOH 
(1:1)   
MeOH   
Water 
Leaves, stem- 
Petrol 
ether/ethyl 
acetate (1:1) 

17 
40 
46.5 
81 
5.3 
22.5 
30.5 
63.5 
50 

 Kraft et al. 2003, 
Clarkson et al. 
2004, Mbunde et 
al. 2017 

P. schumanniana  no information 
no information 

no 
information 

no 
information 

no 
information 

 

P. zeylanica  Anti-inflammatory, anti-
plasmodial, antiviral, anti-
fertility, anti-microbial, 
anti-oxidant, blood 
coagulation, wound 
healing, memory enhancer 
and anti-cancer activities. 

Roots- DCM 
DCM/MeOH 
(1:1)   
MeOH 
Water 
Leaves- DCM 

43 
34 
  77.3 
> 100 
3 
4.8 
5.5 

no 
information  

Clarkson et al., 
2004, Mandavkar & 
Jalalpure 2011, Jain 
et al. 2014, 
Ganesan & Gani 
2013, Sharma & 
Kaushik 2014  
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Toxic 
LD50 - 65mg/kg body 
weight 

DCM/MeOH 
(1:1)   
MeOH   
Water 

> 100 

P. persica  Anticancer, antimicrobial, 
anti-allergic, anti-
plasmodial, antibacterial, 
antitumor, anti-
inflammatory, anti-obesity, 
analgesic, antipyretic, 
phytotoxic and insecticidal 
activities. 
Safe  
LD50 - 2000 mg/kg 

no 
information  

no 
information  

no 
information  

Misra et al. 1991, 
Aziz & Habib-ur-
Rahman 2013, 
Kumar & 
Chaudhary 2017, 
Elshamy et al. 2019, 
Song et al 2019, 
Haleema et al. 
2020,  

P. angolensis  Antibacterial, anti-
plasmodial and antifungal 
activities. 
Safe 
LC50 - roots 1 320 ± 
266μg/ml. 

Stems - DCM 
DCM/MeOH 
(1:1)   
MeOH   
Water 
 

15 
60 
71 
> 100 

no 
information  

Munodawafa et al. 
2016, Zininga et al. 
2017, Chipinga 
2018 

S. birrea 
 

Anti-diarrhoeal, 
antidiabetic, antimicrobial, 
anti- inflammatory, 
anticonvulsant, anti-
plasmodial, 
antihypertensive, 
antioxidant and 
antinociceptive activities.  
Safe 
LD50 > 1000 mg/kg  
LC50 value of 
1112.37±210.04μg/ml. 
 

Stem, bark- 
Aq 
Methanol 
 

18.96 ± 5.32 
5.91 ± 0.36 

71.74 ± 4.36 
24.96 ± 3.62 

Gathirwa et al. 
2008, Viol, 2009, 
Ojewole et al. 2010, 
Viol et al. 2016 

S. occidentalis  
 

Antibacterial, anti-
plasmodial, antifungal, 
immunosuppression anti-
inflammatory, anti-
cancerous, antimutagenic, 
antioxidant and 
hepatoprotective activities. 
Safe  
LC50 >1000 µg/ml 

Leaves- no 
information  

48.80 54.28 Yadav et al. 2010, 
Vijayalakshmi et al. 
2013, Murugan et 
al. 2015, Ali et al. 
2019 

S. septemtrionalis Neuroprotection, 
anticancer, diuretic, 
anxiolytic-like, 
antidepressant-like, 
anticonvulsant, antiviral, 
anti-inflammatory, 
antibacterial, antioxidation, 
blood lipid regulation and 
antinociceptive activities. 
Safe 
The LD50 > 2000 mg/kg 

no 
information  

no 
information  

no 
information  

Alonso-Castro et al. 
2019, Xie et al. 
2019, Arana-Argáez 
et al. 2020 

S. siamea  Anti-plasmodial, anti-
inflammatory, anti-

Stem bark- 
Ethyl acetate 

31.3 
 

 
 

Ajaiyeoba et al. 
2008, Kamagaté et 
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diabetic, antimicrobial, 
antidepressant, analgesic, 
anticancer, hypotensive, 
diuretic, antioxidant, 
laxative, antipyretic, 
anxiolytic and sedative 
activities. 
Safe 
LD50 ˃ 2000 mg/kg. 

CHCl3 
CHCl3:(CH3C
O)2O (1:1) 
CHCl3: EtOAc 
(85:15) 
Chloroform  
Ethanol 
Leaves- 
Aqueous 
Chloroform 
Ethanol 
Methanol 
Hydro-
alcoholic 
- Aqueous 
Methanol 
Aqueous 

15.6 
15.6 
5 
21±3 
 
31±5 
> 100 
2.41  
7.06 
 
 
 
3.08 
5.19 

 
 
 
 
 
 
 
< 10 
 
< 10 
< 10 
23.15 
11.35  
12.85 

al. 2014, Koffi et al. 
2016, Gawade & 
Farooqui, 2020 

S. campylacanthum  
 

Antimicrobial, anti-
schistosomal, orexic, 
anorexic, hypoglycemic, 
anti-fungal, anti-
plasmodial, anti-cancer, 
antinociceptive, antipyretic 
and anti-spasmolytic 
activities. 
Safe 
LD50 > 15000 mg/kg 

Fruit- Ethanol no 
information 

41.3±7.0 Zirihi et al., 2005; 
Assefa et al. 2007, 
Mwonjoria et al. 
2014, Omara, 2020 

S. incanum CNS depressant, 
antibacterial, anthelmintic, 
anti-plasmodial, 
hepatoprotective, laxative, 
cardiotonic, antioxidant, 
anticancer and 
antihypertensive activities. 
Safe 
LD50 -2000 mg/kg 

no 
information 

no 
information 

 Zirihi et al. 2005, 
Abdel-Aziz et al. 
2011, Sharma et al. 
2017 

S. potatorum  Contraceptive, 
nephroprotective, anti-
inflammatory, antidiabetic, 
antipyretic, anti-diarrhoeal, 
antiarthritic, anti-
plasmodial, antinociceptive 
and anti-microbial 
activities.  
Safe 
LD50 - 2000mg/kg body 
weight. 

Leaves - DCM 
DCM/MeOH 
(1:1) 
 

60 
> 100 

no 
information  

Clarkson et al. 
2004, Yadav et al. 
2014, Behera et al. 
2018 

T. elegans  Antibacterial and anti-
plasmodial activities. 
no information however 
studies revealed that it is 
relatively safe 

DCM 
MeOH: H2O 

0.33 
0.83 

no 
information  

Ramalhete et al. 
2008, Pallant et al. 
2012, Bapela et al. 
2014, Dzoyem et. 
al. 2016, Pallant, 
Cromarty and 
Steenkamp, 2012, 
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T. sericea  Antibacterial, anti-
inflammatory, anti-
neurodegenerative, 
anticancer, antioxidant, 
antifungal, antidiabetic and 
antiparasitic activities. 
Highly toxic 
LC50 <300µg/ml.  
The leaf extract had a 
result, LC50 - 66.66 ± 49.31 
µg/ml 

no 
information  

no 
information  

no 
information  

Viol 2009, Viol et al. 
2016, Nair et al. 
2018 

T. diversifolia  Anti-platelet activity, anti-
inflammatory, 
antimicrobial, anti-fleas, 
antioxidant, analgesic, anti-
obesity, anti-diarrhoeal, 
anti-plasmodial, 
antiemetic, antileishmanial 
effect, anti-hyperglycaemic, 
gastro-protective effect, 
hypolipidemic effect, 
antidiabetic, antiviral and 
anticancer activities. 
Safe 
LD50 >2000 mg/kg 

Aerial parts- 
Ether 
Ethanol 
Petroleum 
ether 
Dichloromet
hane 
Leaves - 
Aqueous 
Flowers- 
Aqueous 
Leaves- 
Methanol 
Methanol 
and 
Leaves and 
flowers- 
dichlorometh
ane 
Dichloromet
hane 

0.75  
 
 
 
 
 
31.25-62.5 
< 2.0 
 
< 1.5 

0.83 
15 
10 
10 
15.6 
24.5 
 
< 2.0 
 
< 1.5 

Owoyele et al. 
2004, Soares et al. 
2012, Tagne et al 
2018; Syarif et al. 
2018, Maina et al. 
2018, Agboola et al. 
2020, Merciline & 
Dominic 2020 

V. infausta  Antibacterial, 
antimycobacterial, 
antifungal, anti-
inflammatory, 
antileishmanial, 
antioxidant, anti-
plasmodial, antifeedant 
and prostaglandin synthesis 
inhibitory activities. 
Moderately toxic 
LC50 values of 338±23.4 
µg/mL and 416 ± 28.3 
µg/mL 

Fruit- 
DCM/MeOH 
(1:1) 
Water 
 

23 
 
> 100 

no 
information 

Clarkson et al. 
2004, Kazembe et 
al. 2012, Maroyi 
2018c 

V. bachmannii  no information 
no information 

no 
information 

no 
information 

no 
information 

 

V. colorata  Anti-plasmodial, 
antimicrobial, anti-ascorbic, 
anti-norexic, antihelmintic, 
hypoglycaemic and anti-
diabetic activities. 
Safe 
LD50 > 5000 mg/kg 

Twigs - 
DCM/MeOH 
(1:1)   
Water 
Leaves - 
Petrol 
ether/ethyl 
acetate (1:1) 

14.1 
 
  > 100 
12.1 

 
17.8 

Kraft et al. 2003, 
Clarkson et al. 
2004, Sy et al. 
2005, Golly et al. 
2012, Idris et al. 
2016 
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W. salutaris  Antimicrobial, anti-
plasmodial, antioxidant, 
anti-inflammatory, 
cytotoxic, phytotoxic, 
piscicidial and molluscicidal 
activities. 
Moderately toxic 
Leaf and bark extracts, 
LC50 - 351.41 ± 29.58µg/ml 
and 359.66 ± 14.33µg/ml. 

no 
information 

no 
information 

no 
information 

Viol 2009, Maroyi 
2013, Lawal et al. 
2014, Viol et al, 
2016, Nyaba et al. 
2018, Soyingbe et 
al. 2018 

Z. africana  Antibacterial, antifungal, 
antiviral, antidiabetic, anti-
inflammatory, insecticidal, 
anti-trypanosomal and 
activities. 
Highly toxic 
LC50 values ranging from 
41.1 µg/mL and 240.0 
μg/mL 

no 
information 

no 
information 

no 
information 

Maroyi 2019b 

Z. asiaticum  Anti-inflammatory, anti-
bacterial, anti-tumour, 
antifeedant analgesic, anti-
HIV, anti-plasmodial, 
antiviral, antiplatelet 
aggregation, wound 
healing, anticancer, 
spasmolytic activity and 
skin whitening activities. 
Weak or low toxicity or 
mildly toxic 
LD50 >1000 mg/kg 

Fruit- EtOAc  
Hexane 
MeOH 
Aq   
Leaves- 
EtOAc   
Hexane   
MeOH 
Aq 
Root, bark- 
EtOAc   
MeOH 
Aq   
Hexane 

6.45 ± 0.18 
4.01 ± 0.39 
20.04 ± 6.89 
15.13 ± 2.36 
1.98 ± 0.01 
2.72 ± 0.45 
31.57 ± 4.87 
21.68 ± 1.70 
10.02 ± 2.0 
5.44 ± 0.78 
16.54 ± 3.10 

1.87 ± 0.61 
6.27 ± 1.41 
8.24 ± 0.14 
 
6.89 ± 2.04 
12.31 ± 2.35 
13.35 ± 0.33 
8.58 ± 0.65 
5.11 ± 0.30 
2.49 ± 0.06 
2.43 ± 0.01 
7.20 ± 0.36 

Kraft et al. 2003, 
Rajkumar et al. 
2008, Madhavan et 
al. 2012, Orwa et 
al. 2013, Nattudurai 
et al. 2014, Zhu et 
al. 2019, Omara 
2020 

Z. mays  Antioxidant, 
nephroprotective, 
anticancer, 
hepatoprotective, 
analgesic, anti-
inflammatory and anti-
plasmodial activities. 
Weak or low toxicity or 
mildly toxic 
The LD50 - 1732.05 mg/kg 
LD50 of 1874.83 mg/kg 

Husk- Crude 
extract  
Pet. ether  
Chloroform  
Ethyl acetate  
Butanol 
Aqueous 

45.52 ± 0.86  
47.88 ± 0.36  
8.46 ± 0.37  
9.31 ± 0.46  
35.35 ± 0.16  
>100  

38.51 ± 0.18  
49.11 ± 0.15 
3.84 ± 0.32 
3.69 ± 0.66 
44.81 ± 0.12   
>100 

Okokon et al. 2017 
Udobang et al. 
2019; Magaña et al. 
2020 

Legend: Dichloromethane DCM, Methanol MeOH, EtOAc - ethyl acetate, EtOH - ethanol, Aq - aqueous 
 
Other reported pharmacological activities such as antipyretic, analgesic, immunostimulant or immunomodulatory, anti-
parasitic, antiviral, antimicrobial, antibacterial, anti-oxidant, cardio-protective and anti-inflammatory properties may be 
involved in the management of malaria related symptoms which include: fever, sweating, chills that shake the whole body, 
headache, muscle aches, fatigue, chest pain, breathing problems, cough, diarrhoea, neurologic complaints (dizziness, 
confusion, myalgia, disorientation, coma), nausea and vomiting (CDC 2020). 
 
In vitro anti-plasmodial activity of antimalarial medicinal plants used by local people in Zimbabwe 
The study narrowed down to 43 antimalarial plants that were validated by research in-vitro anti-plasmodial activity on 
Chloroquine sensitive and Chloroquine resistant Plasmodium falciparum (Table 2). A total of 10 medicinal plants with anti-
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plasmodial activity were excluded. Excluded studies tested activity on Plasmodium berghei; W. salutaris (Nyaba 2017), S. 
campylacanthum (Assefa et al. 2007), P. persica (Misra et al. 1991), C. febrifuga (Salawu et al. 2008), C. mucronata (Katsayal 
& Obamiro 2007), A. africanus (Dikasso et al. 2006), A. albida (Khan et al. 2012) and A. digitata (Adeoye et al. 2017). 
Furthermore, studies that did not clarify or specify the malarial parasite were on; A. amara, A. albida and D. nitidula 
(Kazembe et al. 2012). A study on D. anomala was excluded as it recorded anti-plasmodial activity on a pure compound 
dehydrobrachylaenolide, a eudesmanolide-typesesquiterpene lactone of the plant (Becker et al. 2011). 
 
Plants with in-vitro anti-plasmodial activity on Chloroquine sensitive and Chloroquine resistant Plasmodium falciparum 3D7 
and W2. Anti-plasmodial activity were classified as follows: high at IC50 ≤ 10 µg/ml, moderate at 10-50 µg/ml, low at 50-100 
µg/ml and inactive at >100 µg/ml (Gathirwa et al., 2008). The antimalarial medicinal plants exhibiting anti-plasmodial activity 
were 53 (75.7%) of the medicinal plants validated by research. Of the antimalarial plants of exhibiting in-vitro anti-plasmodial 
activity, 22 (51.2%) are regarded as highly active; 14 plants (32.6%) moderately active; 3 plants (7.0%) with low activity, 1 
plant (2.3%) inactive and 3 (7.0%) unclassified. In-vitro anti-plasmodial activity of the plants were based on the chloroquine 
sensitive P. falciparium as all the reported antimalarial plants had information on the strain. The following plants had an IC50 
value ≤ 10 µg/ml which denotes high activity - A. affra, A. indica, C. siamea, C. gratissmus, C. megalobotrys, E. natalensis, E. 
divinorum, F. indica, H. madagascariensis, H. pubescens, L. javanica, M. balsamina, M. foetida, O. americanum, P. 
curatellifolia, P. zeylanica, S. birrea, T. elegans, T. diversifolia, T. asiatica, B. adoensis and Z. mays. 
 
 
Toxicological evaluation of antimalarial medicinal plants used by local people in Zimbabwe 
The high prevalent use of medicinal plants as alternative and complementary medicine rides on the assumption of their 
safety, however they may potentially be toxic. Medicinal plants have been reported to consistently treat and manage 
illnesses and disorders however the major flaw is the lack of in-vivo and in-vitro studies on their safety, efficacy and mode 
of action. It is   essential to conduct meticulously planned toxicity studies on medicinal plants using stipulated guidelines 
before claiming their safety (Subramanian et al. 2018). Constituents of medicinal plants may contain toxic substances and 
pharmacologically active substances. As a result of their phytochemical makeup, some medicinal plants can be intrinsically 
toxic if used improperly or inadequately. It is imperative that toxicity be evaluated prior to pharmacological screening and 
clinical application of a new drug (Pour et al. 2011, Sharwan et al. 2015).   
 
In vitro and in vivo methods have been employed to assess the toxicity of medicinal plants however, in the past years, new 
technologies have been developed. Toxicity prediction tools such as the use of omics in toxicity evaluation has provided 
valuable insights in predicting plant toxicity. Next generation sequencing DNA platforms have successfully been developed 
to detect adulteration and contaminants (Jităreanu et al. 2022). The Brine Shrimp Lethality Test (BSLT) and the rodent acute 
toxicity test were evaluated in this review. Munodawafa et al. (2016), indicated that these two tests were reasonably simple 
to conduct, accurate, and cost-effective methods for evaluating the safety of herbal extracts. Out of the 48 species listed in 
Table 2, approximately 68.6% had documented toxicological evaluation studies, while the remaining 31.4% lack any reported 
studies.  
 
Animal studies should comply with EMA, ICH (Aydιn et al. 2016) and (OECD) guidelines (Rehman et al. 2022). To determine 
the dose that causes major life-threatening toxicity, the test sample is given to experimental animals in increasing doses 
(Aydιn et al. 2016). It is crucial to determine the safety margin of the test compound at this preclinical stage (Rehman et al. 
2022). The in vivo LD50 test is conducted by administering a single dose of the extract to laboratory albino rats in order to 
determine the maximum lethal dose (Mlozi et al. 2020). There are several routes of exposure: oral gavage, 
inhalation/mucosal, dermal; and injection into the bloodstream, abdomen, or muscles (Ifeoma et al. 2013). According to 
Munodawafa et al. (2016) and Erhabor et al. (2020) rodent acute toxicity tests, also known as Lethality Dosage (LD50) tests, 
determine the dosage of a substance that causes a 50% mortality rate in mice or rats. Classification of the acute toxicity was 

based on LD50 values according to Malebo et al. (2015) as demonstrated in Table 3.  
 
The Brine Shrimp Lethality Test (BSLT) measures the Lethality Concentration (LC50) that causes a 50% mortality rate in brine 
shrimp (Subramanian et al. 2018). Classification of toxicity was based on LC50 values according to studies by Munodawafa 
et al. (2016) and Erhabor et al. (2020) as shown in Table 3. Erhabor et al. (2020), Bussmann et al. (2011), Konan et al. (2022) 
have revealed that LC50 values >1000 µg/mL are considered safe. Therefore, the lower the LC50 value, the greater the 
toxicity of the assayed plant extract. In addition to lower sensitivity, and difficulties standardizing and characterization of 
Artemia strains, the organism is resistant to several phytochemicals, including phenolic compounds and minerals (Svensson 
et al. 2005, Aydιn et al. 2016).  
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Table 3. Toxicological evaluation antimalarial medicinal plants used by local people in Zimbabwe. 

 
Plant-related and environmental factors must be placed under consideration when evaluating the potential toxicity of 
medicinal herbal extracts or products. Out of the 48 scientifically validated antimalarial plants with toxicological profiles, 
results indicated that 70.8% plants are classified as safe or non-toxic, 4.2% plants exhibited weak or low toxicity or mild 
toxicity, 12.5% plants as moderately toxic, 2.1% plants classified as toxic, and 10.4% of the plants as highly toxic (Table 3). 
Toxicological evaluation studies determine the toxic dose, evaluates potentially harmful effects, and provides the 
understanding of the mechanisms of action and the potential effects of herbal interventions on human health (Mensah et 
al. 2019, Prajapati 2024). Toxicity studies help drug formulations as they distinguish between therapeutic doses from toxic 
doses (Anwar et al. 2022).  
 

Conclusion  
A total of 70 species of plants belonging to 58 genera in 35 families have traditionally been used to treat and manage malaria 
in Zimbabwe. The family with the highest number of medicinal plants used in Zimbabwe was the Fabaceae family, 
represented by a total of 10 plants. The dominant plant parts used in the preparation of remedies were roots (43%). About 
75.7% of the antimalarial plants reported have been scientifically validated and documented to exhibit anti-plasmodial 
activity. A substantial number (22) of the plants were found to have high anti-plasmodial activity towards chloroquine 
sensitive P. falciparum. Whilst this review focuses on the identification of plants reported in other studies, more conclusive 
studies on the mechanisms of action, pharmacodynamic and pharmacokinetic profiles may help in the development of 
standardisation of the herbal preparations. 
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Toxicological profile No of 
plants 

Names of the plant species 

Safe or nontoxic 
LC50 ≥ 1000 µg/ml 
2,000 ≤ LD50 ≤ 5,000 mg/kg body weight 

34 A. digitata, A. gummifera, A. amara, A. albida, A. affra, A. 
africanus, A. indica, C. anuum, C. papaya, C. abbreviata, C. 
siamea, C. roseus, C. mucronata, C. febrifuga, D. anomala, E. 
divinorum, F. virosa, G. senegalensis, H. madagascariensis, H. 
pubescens, L. javanica, M. balsamina, P. curatellifolia, P. 
persica, P. angolensis, S. birrea, S. occidentalis, S. 
septemtrionalis, S. campylacanthum, S. indicum, S. 
potatorum, T. diversifolia, B. adoensis, V. colorata 

Weak or low toxicity or mildly toxic 
500 ≤ LC50  ≤ 999 µg/ml 
1,000 ≤ LD50 ≤ 2,000 mg/kg body weight  

2 T. asiatica, Z. mays 

Moderately toxic  
250 ≤ LC50 ≤ 499µg/ml 
300 ≤ LD50 ≤ 1,000 mg/kg body weight 

6 A. andongenis, C. gratissmus, E. goetzei, F. indica, V. infausta, 
W. salutaris 

Toxic  
50 ≤ LD50 ≤ 300 mg/kg body weight   

1 P. zeylanica 

Highly toxic  
LC50 ≤ 249 µg/ml 
0 ≤ LD50 ≤ 50 mg/kg body weight 

5 C. spicata, D.nitidula, E. natalensis, T. sericea, Z. africana 

No information 22 A. chabaudii, A. excelsa, A. greatheardii, A. heppii, B. 
huillensis, C. hirsuta, C. mopane, C. elaeagnoides, C. 
megalobotrys, D. condylocarpon, E. zambesianum, G. 
buchananii, H. floribundum, L. discolor, M. foetida, O. 
americanum, O. angustifolium, P. schumanniana, T. elegans, 
V. bachmannii, V. natalensis, A. stuhlmannii 



Ethnobotany Research and Applications 

 

26 

Funding: Not applicable 
Author contributions: Conception and design of study: E. Nyagumbo, M. Bhebhe W. Pote, L. Mabaya, F. Maunganidze; 
acquisition of data: E. Nyagumbo, T. Nyirenda, A.M Mutaramutswa, C. Mawere; data analysis and/or interpretation: C. 
Mawere, E. Nyagumbo and T. Nyirenda. Drafting the manuscript: E. Nyagumbo, T. Nyirenda, A.M. Mutaramutswa, G. 
Ngorima, D.T. Kapanga, L. Nhari; revising the manuscript: F. Maunganidze, W. Pote, L. Nhari, A. Maroyi, L. Mabaya.  Approval 
of the version of the manuscript to be published: E. Nyagumbo, T. Nyirenda, C. Mawere, A.M. Mutaramutswa, G. Ngorima, 
D.T. Kapanga, L. Nhari, F. Maunganidze, W. Pote, M. Bhebhe, A. Maroyi, L. Mabaya.   

 
Acknowledgements  
We would like to acknowledge the Midlands State University National Pathology Research and Diagnosis Center for the 
technical support. 
 

Literature cited  
Abdel-Aziz H, Fawzy N, Ismail AI, El-Askary H. 2011. Toxicological studies on a standardized extract of Solanum indicum ssp. 
distichum. Food and chemical toxicology, 49(4), 903-909. 

Abdoulaye T, Claude KA, Constant AAR, Faustin KA, Marcelline Barthélémy AK. 2018. Antibacterial and acute toxicity studies 
of culinary leaves from Adansonia digitata L. (Malvaceae) and Amaranthus cruentus L. (Amaranthaceae) growing in Côte 
d’Ivoire. 

Abdurrahman I, Omer I, Cai-Xia Y, & Yu-Lai H. 2017. Two New Phthalate Derivatives from Bark of Albizia amara (Fabaceae). 
International Journal of Pharmaceutical Sciences Review and Research 42: 103-106 

Abosi AO & Majinda RR. 2015. Anti-plasmodial and Radical Scavenging Activities of Croton megalobotrys Research and 
Reviews: Journal of Pharmacognosy and Phytochemistry. 

Abrahams MA. 1997. Bioassay-guided fractionation of Artemisia afra for in vitro antimalarial activity against Plasmodium 
falciparum (Doctoral dissertation, University of Cape Town). 

Acquaviva R, Di Giacomo C, Vanella L, Santangelo R, Sorrenti V, Barbagallo I,  Iauk L. 2013. Antioxidant activity of extracts of 
Momordica foetida Schumach. et Thonn. Molecules, 18(3), 3241-3249. 

Adebiyi OO, Adebiyi OA, Oyeyipo IP, Obembe O, Oladokun O. 2013. Aqueous extract of Adenia cissampeloides modulates 
pain in mice. International Journal of Pharmaceutical & Biological Archives 4: 918 - 922 

Adedapo AA, Jimoh FO, Afolayan AJ , Masika PJ. 2008. Antioxidant activities and phenolic contents of the methanol extracts 
of the stems of Acokanthera oppositifolia and Adenia gummifera. BMC Complementary and Alternative Medicine 8(1):54. 

Adeoye, Akinwunmi & Bewaji, Clement, Ademowo, Olusegun. 2017. In Vivo Antimalarial Activity of Adansonia digitata Stem 
Bark Extract and Some Fractions. International Journal of Toxicological and Pharmacological Research 9: 26-32.  

Agboola OB, Otusanya OO, Clement A. 2020. Allelopathy as a Factor of Improving Anti-hyperglycaemic Activities of Tithonia 
diversifolia and Murraya koenigii. Agric. Biol. J. N. Am 11(1):5-23 

Ajaib, Wahla, SQ, Wahla UG, Perveen KMKS, Shah S. 2018. Phytochemical screening and anthelmintic activity of Flueggea 
virosa. Journal of The Chemical Society of Pakistan 40(6): 702 

Ajaiyeoba EO, Ashidi JS, Okpako LC, Houghton PJ, Wright CW. (2008). Antiplasmodial compounds from Cassia siamea stem 
bark extract. Phytotherapy Research: An International Journal Devoted to Pharmacological and Toxicological Evaluation of 
Natural Product Derivatives 22(2): 254-255. 

Alara OR, Abdurahman NH, Alara JA. 2020. Carica papaya: comprehensive overview of the nutritional values, phytochemicals 
and pharmacological activities. Advances in Traditional Medicine 1-31. 

Al-Bari MAA. 2017. Targeting endosomal acidification by chloroquine analogs as a promising strategy for the treatment of 
emerging viral diseases. Pharmacology research & perspectives, 5(1), e00293 

Alebie G, Urga B, Worku A. 2017. Systematic review on traditional medicinal plants used for the treatment of malaria in 
Ethiopia: trends and perspectives. Malaria Journal 16: 1-13. 



Ethnobotany Research and Applications 

 

27 

Ali M, Ansari SH, Ahmad S, Sanobar S, Hussain A, Khan SA & Hakeem KR. 2019. Phytochemical and Pharmacological 
Approaches of Traditional Alternate Cassia occidentalis L. In Plant and Human Health, Volume 3 pp. 321-341 

Alonso-Castro AJ, Alba-Betancourt C, Yáñez-Barrientos E, Luna-Rocha C, Páramo-Castillo, AS, Aragón-Martínez OH, Álvarez-
Camacho, DA. 2019. Diuretic activity and neuropharmacological effects of an ethanol extract from Senna septemtrionalis 
(Viv.) HS Irwin & Barneby (Fabaceae). Journal of ethnopharmacology 239 :111-923. 

Al-Snafi AE. (2015). The pharmacological importance of Capsicum species (Capsicum annuum and Capsicum frutescens) 
grown in Iraq. Journal of Pharmaceutical Biology, 5(3): 124-142. 

Annan K, Sarpong K, Asare C, Dickson R, Amponsah KI, Gyan B , Gbedema SY. 2012. In vitro anti-plasmodial activity of three 
herbal remedies for malaria in Ghana: Adenia cissampeloides (Planch.) Harms., Termina liaivorensis A. Chev, and Elaeis 
guineensis Jacq. Pharmacognosy research 4(4): 225. 

Anthoney ST, Ngule CM, Obey J. 2013. Phytochemical analysis of Vernonia adoensis leaves and roots used as a traditional 
medicinal plant in Kenya. International Journal of Pharmacy and Biological Sciences 3(3):2230-7605. 

Anwar F, Saleem U, Rehman AU, Ahmad B, Ismail T, Mirza MU, Ahmad S. 2022. Acute oral, subacute, and developmental 
toxicity profiling of naphthalene 2-yl, 2-chloro, 5-nitrobenzoate: Assessment based on stress response, toxicity, and adverse 
outcome pathways. Frontiers in Pharmacology 12: 810704. 

Arana-Argáez VE, Domínguez F, Moreno DA, Isiordia-Espinoza MA, Lara-Riegos JC, Ceballos-Góngora E, Alonso-Castro AJ. 
2020. Anti-inflammatory and antinociceptive effects of an ethanol extract from Senna septemtrionalis. 
Inflammopharmacology 28(2): 541-549. 

Assefa A, Urga K, Guta, M. 2007. In vivo antimalarial activities of plants used in Ethiopian traditional medicine, Delomenna, 
Southeast Ethiopia. Ethiopian Journal of Health Sciences, 17(2): 81-90. 

Aydιn A, Aktay G, Yesilada E. 2016. A guidance manual for the toxicity assessment of traditional herbal medicines. Natural 
Product Communications, 11(11).  

Aziz S, Habib-ur-Rahman. 2013. Biological activities of Prunus persica L. batch. Journal of Medicinal Plants Research 7(15): 
947-951. 

Bagavan A, Rahuman AA, Kaushik NK, Sahal D. 2011. In vitro antimalarial activity of medicinal plant extracts against 
Plasmodium falciparum. Parasitology research 108: 15-22. 

Bakana P, Claeys M, Totté J, Pieters LA, Van Hoof L, Van Den Berghe DA, Vlie-tinck AJ. 1987. Structure and 
chemotherapeutical activity of a polyisoprenylated benzophenone from the stem bark of Garcinia huillensis. Journal of 
ethnopharmacology 21(1): 75-84. 

Bakr SA. 2013. Evaluation of acute toxicity of water extract of Azadirachta indica leaves and seeds in rats. Pakistan Journal 
of Biological Sciences 16(14): 697-700. 

Bapela MJ, Meyer JM, Kaiser M. 2014. In vitro antiplasmodial screening of ethnopharmacologically selected South African 
plant species used for the treatment of malaria. Journal of ethnopharmacology 156: 370-373. 

Bassoueka DJ, Sotoing GT, Ntandou GN & Bum EN. 2016. Anticonvulsant Activity of the Decoction of Crossopteryx febrifuga 
in Mice. International Journal of Science and Research 5(3): 112-116. 

Becker JV, Van der Merwe MM., van Brummelen AC, Pillay P, Crampton BG, Mmutlane EM, Maharaj VJ. 2011. In vitro anti-
plasmodial activity of Dicoma anomala subsp. gerrardii (Asteraceae): identification of its main active constituent, structure-
activity relationship studies and gene expression profiling. Malaria journal 10(1): 1-11. 

Bedoya V. 1970. Effect of chloroquine on malignant lymphoreticular and pigmented cells in vitro. Cancer research 30(5): 
1262-1275. 

Behera MC, Nayak US, Lalitendu T. 2018. Silvics, phytochemistry and ethnopharmacy of Strychnos potato rum Linn: A review. 
Journal of Pharmacognosy and Phytochemistry, 7(6): 851-856. 

Behera S, Panigrahi R, Ramani YR, Babu SM & Choudhury PK. 2012. Evaluation of antioxidant activity of Ocimum canum 
hydro-alcoholic leaf extract in the prevention of hepatic ischaemia. Webmed Central Pharmacology 3(7): WMC003584 



Ethnobotany Research and Applications 

 

28 

Benoit-Vical F, Grellier P, Abdoulaye A, Moussa I, Ousmane A, Berry A, Poupat C. (2006). In vitro and in vivo antiplasmodial 
activity of Momordica balsamina alone or in a traditional mixture. Chemotherapy 52(6): 288-292. 

Bhebhe M, Chipurura B & Muchuweti M. 2015. Determination and comparison of phenolic compound content and 
antioxidant activity of selected local Zimbabwean herbal teas with exotic Aspalathus linearis. South African Journal of Botany 
100: 213-218. 

Biduaya M, Kabamba N, Tshimakinda M, Bopopi M, Kapepula M, Ngandu K, Fundu M. 2020. Review on ethnobotany, 
phytochemitry and bioactivity of the Tropical medicinal plant species Harungana madagascariensis Lam. ex Poiret. 
(Hypericaceae). Discovery Phytomedicine 7(3):138-144. 

Bijauliya RK, Alok S, Chanchal DK, Sabharwal M, Yadav RD. 2018. An updated review of pharmacological studies on 
Azadirachta indica (neem). International Journal of Research in Pharmaceutical Sciences 9(7): 2645-2655. 

Boiko YA, Shandra AA, Boiko IA, Kravchenko IA. 2019. Experimental study of the effectiveness the Capsicum annuum L. 
extracts for treatment of the rheumatoid arthritis. The Journal of Phytopharmacology 8920: 46-51. 

Braca A, Sinisgalli C, De Leo M, Muscatello B, Cioni P L, Milella L, Sanogo R. 2018. Phytochemical profile, antioxidant and 
antidiabetic activities of Adansonia digitata L. (Baobab) from Mali, as a source of health-promoting compounds. Molecules 
23(12): 3104. 

Bussmann RW, Malca G, Glenn A, Sharon D, Nilsen B, Parris B, Townesmith A. 2011. Toxicity of medicinal plants used in 
traditional medicine in Northern Peru. Journal of ethnopharmacology 137(1):121-140. 

Centers for Disease Control and Prevention. 2020. Treatment of Malaria: Guidelines for Clinicians (United States). Global 
Health, Division of Parasitic Diseases and Malaria. https://www.cdc.gov/malaria/diagnosis_treatment/clinicians1.html 
(Accessed 24/08/2022). 

Cheng C, Ho WE, Goh FY, Guan SP, Kong LR., Lai WQ, Wong WF. 2011. Anti-malarial drug artesunate attenuates experimental 
allergic asthma via inhibition of the phosphoinositide 3-kinase/Akt pathway. PLoS One 6(6): e20932. 

Cheng C, Ng DSW, Chan TK, Guan SP, Ho WE, Koh AHM, Wong WSF. 2013. Anti-allergic action of anti-malarial drug artesunate 
in experimental mast cell-mediated anaphylactic models. Allergy 68(2): 195-203. 

Chikodzi D, Zinhiva H, Simba FM, Murwendo T. 2013. Reclassification of agroecological zones in Zimbabwe-the rationale, 
methods and expected benefits: the case of Masvingo Province. Journal of Sustainable Development in Africa 15(1): 104-
116. 

Chikwambi Z & Musvuugwa T. 2017. Malaria control in Zimbabwe: Use of herbal medicine. Journal of Medicinal Plants Studies 
5(4):37-42. 

Chinemana F, Drummond R B, Mavi S, De Zoysa I. 1985. Indigenous plant remedies in Zimbabwe. Journal of 
Ethnopharmacology 14(2-3): 159-172. 

Chinsembu KC. 2015. Plants as antimalarial agents in Sub-Saharan Africa. Acta tropica, 152: 32-48. 

Chipinga JV. 2018. Efficacy of Pterocarpus angolensis crude extracts against Candida krusei, Staphylococcus aureus, 
Streptococcus agalactiae and Escherichia coli. Malawi Medical Journal 30(4):219-224. 

Chota A, George BP, Abrahamse H. 2020. Potential Treatment of Breast and Lung Cancer Using Dicoma anomala, an African 
Medicinal Plant. Molecules 25(19): 4435. 

Clarkson C, Maharaj VJ, Crouch NR, Grace OM, Pillay P, Matsabisa MG, Folb PI. 2004. In vitro antiplasmodial activity of 
medicinal plants native to or naturalised in South Africa. Journal of ethnopharmacology 92(2-3): 177-191. 

Cock IE. 2015. The genus Aloe: Phytochemistry and therapeutic uses including treatments for gastrointestinal conditions and 
chronic inflammation. Novel natural products: therapeutic effects in pain, arthritis and gastro-intestinal diseases 179-235. 

Cock IE, Selesho MI, Van Vuuren SF. 2019. A review of the traditional use of southern African medicinal plants for the 
treatment of malaria. Journal of ethnopharmacology 245, 112176. 

Coopoosamy RM. 2010. Isolation of volatile compounds of Aloe excelsa (Berger). African Journal of Biotechnology 
9(43):7289-7294. 



Ethnobotany Research and Applications 

 

29 

Coopoosamy RM, Magwa ML. 2007. Traditional use, antibacterial activity and antifungal activity of crude extract of Aloe 
excelsa. African Journal of Biotechnology 6(20). 

D’Alessandro S, Scaccabarozzi D, Signorini L, Perego F, Ilboudo DP, Ferrante P, Delbue, S. 2020. The use of antimalarial drugs 
against viral infection. Microorganisms 8(1): 85. 

Dash AK, Mishra J, Dash DK. 2014. Antidiabetic activity and modulation of antioxidant status by Ocimum canum in 
streptozotocin-induced diabetic rats. European Scientific Journal 10(6). 

De Caluwé E, Halamová K, Van Damme P. 2010. Adansonia digitata L.-A review of traditional uses, phytochemistry and 
pharmacology. Afrika focus 23(1). 

Devi DR, Lakshna SS, Parvathi SV, Hari B V. 2018. Investigation of wound healing effect of topical gel of Albizia amara leaves 
extract. South African Journal of Botany 119: 400-409. 

Dikasso D, Makonnen E, Debella A, Abebe D, Urga K, Makonnen W & Makonnen Y. 2006. In vivo anti-malarial activity of 
hydroalcoholic extracts from Asparagus africanus Lam. in mice infected with Plasmodium berghei. Ethiopian Journal of 
Health Development 20(2): 112-118. 

Du K, De Mieri M, Neuburger M, Zietsman PC, Marston A, Van Vuuren SF, Van Der Westhuizen JH. 2015. Labdane and 
clerodane diterpenoids from Colophospermum mopane. Journal of natural products,78(10): 2494-2504. 

Dzoyem JP, McGaw LJ, Eloff JN. 2014. In vitro antibacterial, antioxidant and cytotoxic activity of acetone leaf extracts of nine 
under-investigated Fabaceae tree species leads to potentially useful extracts in animal health and productivity. BMC 
complementary and alternative medicine 14(1): 147. 

Ebbo AA, Elsa AT, Etuk EU, Ladan MJ, Saganuwan S A. 2020. Phytochemical screening and toxicological effects of 
Amblygonocarpus andongensis aqueous stem bark extract in wistar albino rat. African Journal of Pharmacy and 
Pharmacology 14(5): 107-112. 

Efferth T, Romero MR, Wolf DG, Stamminger T, Marin JJ, Marschall M. 2008. The antiviral activities of artemisinin and 
artesunate. Clinical infectious diseases 47(6): 804-811. 

Elshamy AI, Abdallah HMI, El Gendy AENG, El-Kashak W, Muscatello B, De Leo M , Pistelli L. 2019. Evaluation of anti-
inflammatory, antinociceptive, and antipyretic activities of Prunus persica var. nucipersica (nectarine) kernel. Planta medica, 
85(11/12): 1016-1023. 

Eramma NK. 2016. A comprehensive review on pharmacology of Flacourtia indica (Burm. f.) Merr. (governor’s plum). 
International Journal of Pharmaceutical and Chemical Sciences 5(3): 176-184. 

Erhabor JO, Omokhua AG, Ondua M, Abdalla MA, McGaw LJ. 2020. Pharmacological evaluation of hydro-ethanol and hot 
water leaf extracts of Bauhinia galpinii (Fabaceae): A South African ethnomedicinal plant. South African Journal of Botany 
128: 28-34. 

Fathim SN. 2015. A systemic review on phytochemistry and pharmacological activities of Capsicum annuum. International 
Journal of Pharmacy and Pharmaceutical Research 4(3): 51-68. 

Ferreira D, Marais JP, Slade D. 2003. Phytochemistry of the mopane, Colophospermum mopane. Phytochemistry 64(1): 31-
51. 

Froelich S, Onegi B, Kakooko A, Siems K, Schubert C, Jenett-Siems K. 2007. Plants traditionally used against malaria: 
phytochemical and pharmacological investigation of Momordica foetida. Revista Brasileira de Farmacognosia 17(1): 1-17. 

Galal AM, Ross SA, Jacob M, ElSohly MA. 2005. Antifungal activity of artemisinin derivatives. Journal of Natural Products 
68(8): 1274-1276. 

Ganesan K & Gani S. 2013. Ethnomedical and Pharmacological potentials of Plumbago zeylanica LA. American Journal of 
Phytomedicine and Clinical Therapeutics 1(3): 313-337 

Gani AM, Kolawole OS, Dahiru M, Isyaka MS. 2019. Management of Malaria: An Account by the Indigenous People of Kashere 
and Its Environs, Gombe State, Nigeria. Egyptian Academic Journal of Biological Sciences 10(2): 27-40.  



Ethnobotany Research and Applications 

 

30 

Garba SH, Jacks TW, Onyeyili PA, Nggada HA. 2014. Testicular and andrological effects of the methanol extract of the root of 
Cissampelos mucronata (A. Rich) in rats. Journal of Biological Sciences and Bioconservation 6: 18-30. 

Gathirwa JW, Rukunga GM, Njagi ENM, Omar SA, Mwitari PG, Guantai AN, Ndiege IO. 2008. The in vitro anti-plasmodial and 
in vivo anti-malarial efficacy of combinations of some medicinal plants used traditionally for treatment of malaria by the 
Meru community in Kenya. Journal of ethnopharmacology 115(2): 223-231. 

Gautam P, Upadhyay SK, Hassan W, Madan T, Sirdeshmukh R, Sundaram CS, Sarma PU. 2011. Transcriptomic and proteomic 
profile of Aspergillus fumigatus on exposure to artemisinin. Mycopathologia 172: 331-346. 

Gavi S, Tapera O, Mberikunashe J , Kanyangarara M. 2021. Malaria incidence and mortality in Zimbabwe during the COVID-
19 pandemic: analysis of routine surveillance data. Malaria journal 20(1): 233. 

Gawade B & Farooqui M. 2020. Assessment of Anti-diabetic Activity of Cassia siamea Lam. Leaves Ethanol Extract. 
International journal of science and research in Chemical Sciences. Vol.7, Issue.2, pp.13-17 

Gberikon GM, Dabo AD, Agbo EB. 2018. Phytochemical and antibacterial activities of combined leaves and flower extracts of 
English camphor basil (Ocimum canum) on some selected bacteria associated with skin infections, International 
Journal of Contemporary Research in Multidisciplinary 9: 20246-20253. 

Gelfand M, Mavi S, Drummond RB, Ndemera B, 1985. The traditional medical practitioner in Zimbabwe. His principles of 
practice and pharmacopoeia. Mambo Press, Gweru, Zimbabwe. 

Golly KJ, Siaka S, Guessennd N, Soro Y, Djama AJ, Dosso M. 2012. Phytochemical assessment and antimicrobial activity of 
leaves extract of Vernonia colorata (Wild.) Drake on Resistant Germs of Staphylococcus aureus and Pseudomonas 
aeruginosa. Journal of Chemical and Pharmaceutical Research 4(5): 2490-2494. 

Gong Y, Gallis BM, Goodlett DR., Yang Y, Lu H, Lacoste E, Sasaki T. 2013. Effects of transferrin conjugates of artemisinin and 
artemisinin dimer on breast cancer cell lines. Anticancer Research 33(1): 123-132. 

Grace OM, Prendergast HDV, Van Staden J, Jäger AK, Eloff JN. 2003. The suitability of Thin Layer Chromatography for 
authenticating bark medicines used in South African traditional healthcare. South African journal of botany 69(2): 165-169. 

Gundamaraju R, Hwi KK, Singla RK, Vemuri RC, Mulapalli SB. 2014. Antihyperlipidemic potential of Albizia amara (Roxb) Boiv. 
bark against Triton X-100 induced hyperlipidemic condition in rats. Pharmacognosy research 6(4): 267. 

Gweru N, Moyo S, Masika J. 2015. Ethnobotanical survey of medicinal plants used to manage malaria in the lower Gweru 
district, Zimbabwe. African Journal of Traditional, Complementary and Alternative Medicines 12(3): 9-15. 

Halim SZ, Abdullah NR, Afzan, Rashid BA, Jantan I, Ismail Z. 2011. Acute toxicity study of Carica papaya leaf extract in Sprague 
Dawley rats. Journal of Medicinal Plants Research 5(10): 1867-1872. 

Happi GM, Tiani GLM, Gbetnkom BYM, Hussain H, Green IR, Ngadjui BT, Kouam SF. 2020. Phytochemistry and pharmacology 
of Harungana madagascariensis: mini review. Phytochemistry Letters 35: 103-112. 

Hassan HS, Ahmadu AA, Hassan AS. 2008. Analgesic and anti-inflammatory activities of Asparagus africanus root extract. 
African Journal of Traditional, Complementary and Alternative Medicines 5(1): 27-31. 

He Y, Fan J, Lin H, Yang X, Ye Y, Liang L, Xu, H. 2011. The anti-malaria agent artesunate inhibits expression of vascular 
endothelial growth factor and hypoxia-inducible factor-1α in human rheumatoid arthritis fibroblast-like synoviocyte. 
Rheumatology International 31: 53-60. 

Ho WE, Peh HY, Chan TK, Wong WF. 2014. Artemisinins: pharmacological actions beyond anti-malarial. Pharmacology & 
therapeutics 142(1): 126-139. 

Hussain SM, Hussain MS, Ahmed A, Arif N. 2016. Characterization of isolated bioactive phytoconstituents from Flacourtia 
indica as potential phytopharmaceuticals—An in-silico perspective. Journal of Pharmacognosy and Phytochemistry 5(6):323-
331 

Idris MH, Mann A, Kabiru AY, Busari MB. 2016. In vivo antiplasmodial activity and GCMS analysis of Vernonia colorata (Willd) 
Drake leaf. European Journal of Medicinal Plants 14(3):1-11. 



Ethnobotany Research and Applications 

 

31 

Idris MM, Nenge HP. 2019. Antihyperglycaemic and antilipidaemic properties of ethanol stem bark extract of Crossopteryx 
febrifuga in alloxan-induced diabetic rats. ChemSearch Journal 10(2):130-137. 

Ifeoma O, Oluwakanyinsola S. 2013. Screening of herbal medicines for potential toxicities. In: New insights into toxicity and 
drug testing. Pp. 63-88 

Ighodaro O, Bello SO. 2011. The antinociceptive effect of the aqueous stem bark extract of Amblygonocarpus andongensis 
in albino rats. Continental Journal of Pharmacology and Toxicology Research 4(1):11-17. 

Indravathi G, Reddy RS, Babu PS. 2016. Albizia amara: A potential medicinal plant. International Journal of Science and 
Research 5(3):621-627. 

Ishola IO, Olayemi SO, Yemitan OK, Akinseye K. 2015. Role for monoaminergic systems in the antidepressant and anxiolytic 
properties of the hydroethanolic leaf extract from Adenia cissampeloides. Journal of Basic and Clinical Physiology and 
Pharmacology 26(3):301-312. 

Iwalewa EO, Omisore NO, Daniyan OM, Adewunmi CO, Taiwo BJ, Fatokun OA, Oluborode IO. 2009. Elemental compositions 
and antianemic property of Harungana madagascariensis stem bark. Bangladesh Journal of Pharmacology 4(2):115-121. 

Iwalewa EO, Omisore NO, Daniyan OM, Adewunmi CO, Taiwo BJ, Fatokun OA, Oluborode IO. 2009. Elemental compositions 
and antianemic property of Harungana madagascariensis stem bark. Bangladesh Journal of Pharmacology 4(2):115-121. 

Jain P, Sharma HP, Basri F, Baraik B, Kumari S, Pathak C. 2014. Pharmacological profiles of ethno-medicinal plant: Plumbago 
zeylanica L.-A review. International Journal of Pharmaceutical Sciences Review and Research 24(1):157-163. 

Jawad M, Khan H, Pervaiz S, Bawazeer SS, Abu-Izneid T, Saeed M, Kamal MA. 2017. Pharmacological validation of the 
anxiolytic, muscle relaxant and sedative like activities of Capsicum annuum in animal model. Bangladesh Journal of 
Pharmacology 12(4):439-447.  

Jigam AA, Akanya HO, Adeyemi DJ. 2004. Antimicrobial and antiplasmodial effects of Momordica balsamina. Nigerian Journal 
of Natural Products and Medicine 8:11-12. 

Jităreanu A, Trifan A, Vieriu M, Caba IC, Mârțu I, Agoroaei L. 2022. Current trends in toxicity assessment of herbal medicines: 
A narrative review. Processes 11(1):83. 

Jonathan KO, Ignatius OS & Ikoni OJ. 2020. Safety and health benefits profile studies of leaf extracts of Momordica balsamina 
Linn (Cucurbitaceae) found in North Central Nigeria. GSC Biological and Pharmaceutical Sciences 11(2):278-286. 

Joseph OS, Builders M, Joseph OT, Sabastine AZ, Musa T, Oyepata PJ. 2019. Sub-acute toxicity study of ethanol leaf extract 
of Ocimum canum on the kidney of wistar rats. African Journal of Pharmaceutical Research and Development 11(1):1-7. 

Kaarina IN, Dan K, Secilia IK. 2017. Antipseudomonal potential of Colophospermum mopane and Acrotome inflata, medicinal 
plants indigenous to Namibia. African Journal of Pharmacy and Pharmacology 11(5):78-86. 

Kabubii ZN, Mbaria JM, Mbaabu M. 2015. Acute toxicity studies of Catharanthus roseus aqueous extract in male Wistar rats. 
African Journal of Pharmacology and Therapeutics 4(4). 

Kamagaté M, Koffi C, Kouamé NM, Akoubet A, Alain N, Yao R & Die HM. 2014. Ethnobotany, phytochemistry, pharmacology 
and toxicology profiles of Cassia siamea Lam. Journal of Phytopharmacology 3(1):57-76. 

Kane NF, Kyama MC, Nganga JK, Hassanali A, Diallo M, Kimani FT. 2019. Acute toxicity effect of Artemisia afra plant extracts 
on the liver, kidney, spleen and in vivo antimalarial assay on Swiss albino mice. Advances in Bioscience and Bioengineering 
7(4):64. 

Kanvinde S, Chhonker YS, Ahmad R, Yu F, Sleightholm R, Tang W, Oupický D. 2018. Pharmacokinetics and efficacy of orally 
administered polymeric chloroquine as macromolecular drug in the treatment of inflammatory bowel disease. Acta 
Biomaterialia 82:158-170. 

Kassem MES, Ibrahim LF, Hussein SR, El-Sharawy R, El-Ansari MA, Hassanane MM, Booles HF. 2016. Myricitrin and bioactive 
extract of Albizia amara leaves: DNA protection and modulation of fertility and antioxidant-related genes expression. 
Pharmaceutical Biology 54(11):2404-2409 



Ethnobotany Research and Applications 

 

32 

Katsayal UA & Obamiro KO. 2007. In vivo antiplasmodial activity and phytochemical screening of ethanolic extract of the 
leaves of Cissampelos mucronata. Nigerian Journal of Pharmaceutical Sciences 6(2):111-115. 

Kazembe T, Munyarari E. 2006. Effect of Aristolochia petersiana on the efficacy of fansidar. Central African Journal of 
Medicine 52(1-2):11-16. 

Kazembe T, Munyarari E, Charumbira I. 2012. Use of traditional herbal medicines to cure malaria. Bulletin of Environment, 
Pharmacology and Life Sciences 1(4):63-85. 

Kebede S, Afework M, Debella A, Ergete W, Makonnen E. 2016. Toxicological study of the butanol fractionated root extract 
of Asparagus africanus Lam. on some blood parameters and histopathology of liver and kidney in mice. BMC Research Notes 
9:1-9. 

Kengni F, Tala DS, Djimeli MN, Fodouop SP, Kodjio N, Magnifouet HN, Gatsing D. 2013. In vitro antimicrobial activity of 
Harungana madagascariensis and Euphorbia prostrata extracts against some pathogenic Salmonella sp. International Journal 
of Biological and Chemical Sciences 7(3):1106-1118. 

Khalid SA, Friedrichsen GM, Christensen SB, El Tahir A, Satti GM. 2007. Isolation and characterization of pristimerin as the 
antiplasmodial and antileishmanial agent of Maytenus senegalensis (Lam.) Exell. Arkivoc 2007(9):129-134. 

Khan FA, Mahmood T, Ali M, Saeed A, Maalik A. 2014. Pharmacological importance of an ethnobotanical plant: Capsicum 
annuum L. Natural Product Research 28(16):1267-1274. 

Khan ME, Toma I, Shingu DY, Wazis CH. 2012. Antiplasmodial activity of the methanol extract of the roots of Aristolochia 
albida in albino Swiss mice. Journal of Biological Sciences and Bioconservation 4:26-38. 

Kiplagat DM, Akala HM, Liyala PO, Wangui JM, Odhiambo RA & Omolo JO. 2016. Antiplasmodial activity of flavan derivatives 
from rootbark of Cassia abbreviata Oliv. Journal of Saudi Chemical Society 20:S140-S144. 

Koffi C, Kamagate M, Koffi E, Kouame NGM, Yao NGAR, Balayssac E & Die-Kakou HM. 2016. Aqueous extract of Cassia siamea 
Lam leaves exhibited antihyperglycemic effect and improved kidney function in diabetic Wistar rats. International Journal of 
Pharmacological Research 6:336-342. 

Köhler I, Jenett-Siems K, Kraft C, Siems K, Abbiw D, Bienzle U, Eich E. 2002. Herbal remedies traditionally used against malaria 
in Ghana: bioassay-guided fractionation of Microglossa pyrifolia (Asteraceae). Zeitschrift für Naturforschung C 57(11-
12):1022-1027. 

Kota GC, Karthikeyan M, Kannan M. 2012. Flacourtia indica (Burm. f.) Merr.: A phytopharmacological review. International 
Journal of Research in Pharmaceutical and Biomedical Sciences 3(1):78-81. 

Kraft C, Jenett-Siems K, Siems K, Jakupovic J, Mavi S, Bienzle U, Eich E. 2003. In vitro antiplasmodial evaluation of medicinal 
plants from Zimbabwe. Phytotherapy Research 17(2):123-128. 

Krishna KL, Paridhavi M, Patel JA. 2008. Review on nutritional, medicinal and pharmacological properties of papaya (Carica 
papaya Linn.). Natural Product Radiance 7(4):364-373. 

Kumar N & Chaudhary A. 2017. Pharmacognostic and phytochemical evaluation of Prunus persica (L.). International Journal 
of Research and Development in Pharmacy and Life Sciences 6(6):2806-2812. 

Lagu C & Kayanja FBI. 2013. Acute toxicity profiles of aqueous and ethanolic extracts of Capsicum annuum seeds from South 
Western Uganda. InTechOpen 

Latha S, Selvamani P, Dhivya PS, & Benaseer Begam R. 2015. A review on pharmacological activities of Aristolochia species. 
European journal of biomedical and pharmaceutical sciences 2(5): 160-167. 

Lawal OA, Ogunwande IA, Opoku AR, Kasali AA, Oyedeji AO. 2014. Chemical composition and antibacterial activities of 
essential oil of Warburgia salutaris (Bertol. F.) Chiov. from South Africa. Journal of Biologically Active Products from Nature 
4(4):272-277. 

Lemma MT, Ahmed AM, Elhady MT, Ngo HT, Vu TLH, Sang TK, Huy NT. 2017. Medicinal plants for in vitro antiplasmodial 
activities: A systematic review of literature. Parasitology International 66(6):713-720 

Levy JMM, Towers CG & Thorburn A. 2017. Targeting autophagy in cancer. Nature Reviews Cancer 17(9):528-542 



Ethnobotany Research and Applications 

 

33 

Liu NQ, Van der Kooy F, Verpoorte R. 2009. Artemisia afra: A potential flagship for African medicinal plants? South African 
Journal of Botany 75(2):185-195 

Loots DT, Pieters M, Shahidul Islam M, Botes L. 2011. Antidiabetic effects of Aloe ferox and Aloe greatheadii var. davyana 
leaf gel extracts in a low-dose streptozotocin diabetes rat model. South African Journal of Science 107(7-8):46-51 

Lukwa N, Mutambu SL, Makaza N, Molgaard P, Furu P. 2001. Perceptions about malaria transmission and control using anti-
malaria plants in Mola, Kariba, Zimbabwe. Nigerian Journal of Natural Products and Medicine 5:4-7. 

Lukwa N. 1994. Do traditional mosquito repellent plants work as mosquito larvicides? Central African Journal of Medicine 
40(11):306-313. 

Mabaso MLH, Vounatsou P, Midzi S, da Silva J, Smith T, Mutapi F. 2006. Spatially explicit modelling of parasite prevalence 
and associated risk factors for Schistosoma haematobium infection in Zimbabwe. Emerging Themes in Epidemiology 3(1):1-
14. 

Mabona U, Viljoen A, Shikanga E. 2013. The use of plants in the traditional management of malaria in the Buhera district, 
Zimbabwe. Journal of Ethnopharmacology 146(2):354-367 

Madhavan V, Yoganarasimhan S, Shah P, Gurudeva M, Deveswaran R. 2012. Pharmacognostical studies on the root of 
Toddalia asiatica (L.) Lam. (Rutaceae). Journal of Traditional Medicines 7(5). 

Magadula JJ & Mbwambo ZH. 2014. Garcinia plant species of African origin: Ethnobotanical, pharmacological and 
phytochemical studies. Open Science 17-70. 

Magaña Cerino JM, Peniche Pavía HA, Tiessen A, Gurrola Díaz CM. 2020. Pigmented maize (Zea mays L.) contains 
anthocyanins with potential therapeutic action against oxidative stress—A review. Polish Journal of Food and Nutrition 
Sciences 70(2):85-99 

Maina GJ, Timothy M, Muchunu MJ. 2018. Antifleas activity and safety of Tithonia diversifolia and Senna didymobotrya 
extracts. Journal of Pharmacy and Pharmacology Research 2(3):78-92. 

Makgatho ME, Nxumalo W, Raphoko LA. 2018. Anti-mycobacterial, oxidative, proliferative and inflammatory activities of 
dichloromethane leaf extracts of Gymnosporia senegalensis (Lam.) Loes. South African Journal of Botany 114:217-222. 

Malebo HM, Wiketye V, Katani SJ, Kitufe NA, Nyigo VA, Imeda CP, Mammuya B. 2015. In vivo antiplasmodial and toxicological 
effect of Maytenus senegalensis traditionally used in the treatment of malaria in Tanzania. Malaria Journal 14(1):1-7 

Mangoyi R, Chitemerere T, Chimponda T, Chirisa E, Mukanganyama S. 2014. Multiple Anti-infective Properties of Selected 
Plant Species from Zimbabwe. John Wiley and Sons, London 

Marekerah L. 2015. A survey on the biological activities of selected plants used to manage diarrhoea and cancer in Vumba, 
Zimbabwe. Undergraduate Dissertation, Midlands State University, Zimbabwe. 

Maroyi A. 2008. Ethnobotanical study of two threatened medicinal plants in Zimbabwe. International Journal of Biodiversity 
Science and Management 4(3):148-153 

Maroyi A. 2013. Warburgia salutaris (Bertol. f.) Chiov.: A multi-use ethnomedicinal plant species. Journal of Medicinal Plants 
Research 7(2):53-60. 

Maroyi A. 2014. The genus Warburgia: A review of its traditional uses and pharmacology. Pharmaceutical Biology 52(3):378-
391.  

Maroyi A. 2017a. Ethnomedicinal uses and pharmacological activities of Croton megalobotrys Mϋll Arg: A systematic review. 
Tropical Journal of Pharmaceutical Research 16(10):2535-2543 

Maroyi A. 2017b. Lippia javanica (Burm. f.) Spreng.: Traditional and commercial uses and phytochemical and pharmacological 
significance in the African and Indian subcontinent. Evidence-Based Complementary and Alternative Medicine 2017:1-34. 

Maroyi A. 2017c. Phytochemical and ethnopharmacological review of Elephantorrhiza goetzei (Harms) Harms. Asian Pacific 
Journal of Tropical Medicine 10(2):107-113 



Ethnobotany Research and Applications 

 

34 

Maroyi A. 2017d. Review of ethnomedicinal uses, phytochemistry and pharmacological properties of Euclea natalensis A. 
DC. Molecules 22(12):2128. 

Maroyi A. 2018a. Dicoma anomala Sond: A review of its botany, ethnomedicine, phytochemistry and pharmacology. Asian 
Journal of Pharmaceutical and Clinical Research 11(6):70-77 

Maroyi A. 2018b. Lannea discolor: Its botany, ethnomedicinal uses, phytochemistry, and pharmacological properties. Asian 
Journal of Pharmaceutical and Clinical Research 11(10):49-54 

Maroyi A. 2018c. Nutraceutical and ethnopharmacological properties of Vangueria infausta subsp. infausta. Molecules 
23(5):1089 

Maroyi A. 2019a. Cussonia spicataThunb. in tropical Africa: Phytochemistry, Pharmacology, and medicinal potential. Asian J 
Pharm Clin Res, Vol 12, Issue 9, 2019: 39-45 

Maroyi A. 2019b. Zanha africana (Radlk.) Exell: review of its botany, medicinal uses and biological activities. Journal of 
Pharmaceutical Sciences and Research 11(8): 2980-2985. 

Maroyi A. 2020. A Synthesis and Review of Ethnomedicinal Uses, Phytochemistry and Biological Activities of Brachylaena 
huillensis O. Hoffm. (Asteraceae) International journal of Scientific & Technology research 9(8): 2277-8616 

Maroyi A. 2023. Medicinal uses of the Fabaceae family in Zimbabwe: A review. Plants 12(6): 1255 

Matowa PR, Gundidza M, Gwanzura L, Nhachi CF. 2020. A survey of ethnomedicinal plants used to treat cancer by traditional 
medicine practitioners in Zimbabwe. BMC Complementary Medicine and Therapies 20(1):1-13. 

Magwenzi R, Nyakunu C, Mukanganyama S. 2014. The effect of selected Combretum species from Zimbabwe on the growth 
and drug efflux systems of Mycobacterium aurum and Mycobacterium smegmatis. Journal of Microbial Biochemistry and 
Technology 3(003). 

Maqbool M, Dar MA, Gani I, Mir SA, Khan M. 2019. Herbal medicines as an alternative source of therapy: A review. World 
Journal of Pharmacy and Pharmaceutical Sciences 3:374-380. 

Mba J, Weyepe FC, Mokale AL, Tchamgoue AD, Tchokouaha LR, Nole T, Dongmo B. 2017. Antidiarrhoeal, antibacterial and 
toxicological evaluation of Harungana madagascariensis. Scholars Academic Journal of Biosciences 5(3):230-239. 

Mbanga J, Mangoma N, Saidi B. 2010. An evaluation of the antimicrobial activities of Aloe barbadensis, A. chabaudii and A. 
arborescens leaf extracts used in folklore veterinary medicine in Zimbabwe. 

Mbunde MVN, Innocent E, Mabiki F, Andersson PG. 2017. Ethnobotanical survey and toxicity evaluation of medicinal plants 
used for fungal remedy in the Southern Highlands of Tanzania. Journal of Intercultural Ethnopharmacology 6(1):84. 

Mensah ML, Komlaga G, Forkuo AD, Firempong C, Anning AK, Dickson RA. 2019. Toxicity and safety implications of herbal 
medicines used in Africa. Herbal Medicine 63(5):1992-0849. 

Merciline O, Dominic M. 2020. Phytochemical screening and antimicrobial activity of crude extract of Tithonia diversifolia. 
Open Journal of Biological Sciences 5(1):28-33. 

Mesa LE, Lutgen P, Velez ID, Segura AM, Robledo SM. 2015. Artemisia annua L., potential source of molecules with 
pharmacological activity in human diseases. American Journal of Phytomedicine and Clinical Therapeutics 3(5):436-450. 

Mfengwana PH, Mashele SS. 2019. Medicinal properties of selected Asparagus species: A review. In: Phytochemicals in 
Human Health. IntechOpen. 

Midzi S, Teveredzi V, Mudyiradima R, Chihanga S, Nesta M, Mugove AT, Charimari L, Pasipamire J, Mutambu S, Kibassa C, 
Ngwenya N, Gausi K, Banda J, Mukelabai K, O’Connell T, Root G. 2004. Zimbabwe Roll Back Consultative Mission (Reaping): 
Essential actions to support the attainment of the Abuja Targets. Zimbabwe RBM Country Consultative Mission Final Report 

Milbradt J, Auerochs S, Korn K, Marschall M. 2009. Sensitivity of human herpesvirus 6 and other human herpes viruses to 
the broad-spectrum antiinfective drug artesunate. Journal of Clinical Virology 46(1):24-28 

Miller JS. 2011. The discovery of medicines from plants: A current biological perspective. Economic Botany 65(4):396-407. 



Ethnobotany Research and Applications 

 

35 

Ministry of Health and Child Care, Zimbabwe. 2008. National Malaria Control Programme Strategy 2008-2013. Harare: 
Ministry of Health and Child Care. 

Mishina YV, Krishna S, Haynes RK, Meade JC. 2007. Artemisinins inhibit Trypanosoma cruzi and Trypanosoma brucei 
rhodesiense in vitro growth. Antimicrobial Agents and Chemotherapy 51(5):1852-1854. 

Misonge OJ, Kamindu GN, Sabina W, Muita G. 2019. An ethnobotanical survey of plants used for the treatment and 
management of cancer in Embu County, Kenya. Journal of Medicinal Plants 7:39-46 

Misra P, Pal NL, Guru PY, Katiyar JC, Tandon JS. 1991. Antimalarial activity of traditional plants against erythrocytic stages of 
Plasmodium berghei. International Journal of Pharmacognosy 29(1):19-2 

Mlozi SH, Mmongoyo JA, Chacha M. 2020. The in vivo toxicity evaluation of leaf and root methanolic extracts of Tephrosia 
vogelii Hook. f. using animal model. Clinical Phytoscience 6:1-9. 

Molefe NI, Tsotetsi AM, Ashafa AOT, Thekisoe OMM. 2012. In vitro anthelmintic effects of Artemisia afra and Mentha 
longifolia against parasitic gastro-intestinal nematodes of livestock. Bangladesh Journal of Pharmacology 7(3):157-163. 

Momoh J, Longe AO. 2015. Phenolic contents, in vitro antioxidant activity and in vivo antiplasmodial activity of methanolic 
leaf extract of Azadirachta indica (Dongoyaro) and its effect on some biochemical parameters in Swiss albino mice infected 
with Plasmodium berghei NK 65. International Journal of Current Research 7(3):13769-13778. 

Mongalo NI, Mafoko BJ. 2013. Cassia abbreviata Oliv.: A review of its ethnomedicinal uses, toxicology, phytochemistry, 
possible propagation techniques and pharmacology. African Journal of Pharmacy and Pharmacology 7(45):2901-2906. 

More G, Lall N, Hussein A, Tshikalange TE. 2012. Antimicrobial constituents of Artemisia afra Jacq. ex Willd. against 
periodontal pathogens. Evidence-Based Complementary and Alternative Medicine 2012:1-7. 

Moshi MJ, Cosam JC, Mbwambo ZH, Kapingu M, Nkunya MH. 2004. Testing beyond ethnomedical claims: Brine shrimp 
lethality of some Tanzanian plants. Pharmaceutical Biology 42(7):547-551. 

Moura I, Duvane JA, Ribeiro N, Ribeiro-Barros I. 2018. Woody species from the Mozambican Miombo woodlands: A review 
on their ethnomedicinal uses and pharmacological potential. Journal of Medicinal Plants Research 12(2):15-3 

Mugarisi V. 2023. Zimbabwe ramps up efforts to eliminate malaria. World Health Organization: Regional Office for Africa. 
https://www.afro.who.int/countries/zimbabwe/news/zimbabwe-ramps-efforts-eliminate-malaria. (Accessed 15/06/2024). 

Muhammad IU, Jarumi IK, Alhassan AJ, Wudil AM, Dangambo MA. 2016. Acute toxicity and hypoglycemic activity of aqueous 
fruit pulp extract of Adansonia digitata L. (Afpead) on alloxan-induced diabetic rats. Journal of Advances in Medical and 
Pharmaceutical Sciences 1-6. 

Mukinda JT, Syce JA. 2007. Acute and chronic toxicity of the aqueous extract of Artemisia afra in rodents. Journal of 
Ethnopharmacology 112(1):138-144. 

Müller-Calleja N, Manukyan D, Canisius A, Strand D, Lackner KJ. 2017. Hydroxychloroquine inhibits proinflammatory 
signalling pathways by targeting endosomal NADPH oxidase. Annals of the Rheumatic Diseases 76(5):891-897. 

Mullin LJ. 2006. A new Zimbabwean botanical checklist of English and African plant names. Tree Society of Zimbabwe, Harare, 
Zimbabwe. 

Mundagowa PT, Chimberengwa PT. 2020. Malaria outbreak investigation in a rural area south of Zimbabwe: A case-control 
study. Malaria Journal 19(1):1-10. 

Munodawafa D, Chigorimbo-Murefu N, Kasilo OMJ. 2017. A review of the use of traditional medicine in the treatment of 
malaria in Zimbabwe. Journal of Public Health in Africa 8(1):668 

Munodawafa T, Moyo S, Chipurura B, Chagonda L. 2016. Brine shrimp lethality bioassay of some selected Zimbabwean 
traditional medicinal plants. International Journal of Phytopharmacology 7(4):229-232. 

Munyangi J, Cornet-Vernet L, Idumbo M, Lu C, Lutgen P, Perronne C, Mergeai G. 2018. Effect of Artemisia annua and 
Artemisia afra tea infusions on schistosomiasis in a large clinical trial. Phytomedicine 51:233-240. 



Ethnobotany Research and Applications 

 

36 

Murugan K, Aarthi N, Kovendan K, Panneerselvam C, Chandramohan B, Kumar PM, Suresh U. 2015. Mosquitocidal and 
antiplasmodial activity of Senna occidentalis (Cassiae) and Ocimum basilicum (Lamiaceae) from Maruthamalai hills against 
Anopheles stephensi and Plasmodium falciparum. Parasitology Research 114(10):3657-3664. 

Musila MF, Dossaji SF, Nguta JM, Lukhoba CW, Munyao JM. 2013. In vivo antimalarial activity, toxicity and phytochemical 
screening of selected antimalarial plants. Journal of Ethnopharmacology 146(2):557-561 

Mwonjoria J, Ngeranwa J, Kariuki H, Githinji C, Sagini M, Wambugu S. 2014. Ethnomedicinal, phytochemical and 
pharmacological aspects of Solanum incanum L. International Journal of Pharmacology and Toxicology 2(2): 17-20 

Nair AA, Anjum N, Tripathi YC. 2018. A review on ethnomedicinal, phytochemical, and pharmacological significance of 
Terminalia sericea Burch. ex DC. Journal of Pharmacy Research 12(3):1-12. 

Nattudurai G, Paulraj MG, Ignacimuthu S. 2014. Toddalia asiatica (L.) Lam. essential oil: A potential natural fumigant and 
repellent against three coleopteran pests of stored products. International Journal of Pure and Applied Zoology 2(3):246-255 

Nethengwe MF, Opoku AR, Dludla PV, Madida KT, Shonhai A, Smith P, Singh M. 2012. Larvicidal, antipyretic and 
antiplasmodial activity of some Zulu medicinal plants. Journal of Medicinal Plants Research 6(7):1255-1262. 

Ng’ang’a MM. 2011. Isolation and characterization of antimalarial compounds from selected medicinal plants used in coastal 
Kenya. PhD dissertation, Kenyatta University, Nairobi, Kenya 

Ngari FW, Gikonyo NK, Wanjau RN, Njagi EM. 2013. Safety and antimicrobial properties of Euclea divinorum Hiern, chewing 
sticks used for management of oral health in Nairobi County, Kenya. Journal of Pharmaceutical and Biomedical Sciences 
3(3):1-8 

Ngarivhume T, van’t Klooster CI, de Jong JT, Van der Westhuizen JH. 2015. Medicinal plants used by traditional healers for 
the treatment of malaria in the Chipinge district in Zimbabwe. Journal of Ethnopharmacology 159:224-237. 

Nishan M, Subramanian P. 2014. Pharmacological and non-pharmacological activity of Azadirachta indica (Neem): A review. 
International Journal of Biosciences 5(6):104-112. 

Nivetha S, Padmini S, Tamilselvi S. 2017. A review on phytopharmacological properties of Arappu. International Research 
Journal of Pharmacy 8(11) 

Njoya EM, Eloff JN, McGaw LJ. 2018. Croton gratissimus leaf extracts inhibit cancer cell growth by inducing caspase 3/7 
activation with additional anti-inflammatory and antioxidant activities. BMC Complementary and Alternative Medicine 
18(1):305. 

Nnatuanya IN, Ohadoma SC. 2014. Pharmacological evaluation for antitrypanosomal activity of aqueous stem bark extract 
of Grossopteryx verbrifuga in rats. Journal of Applied Sciences 17(2):11282-11291. 

Nondo RS, Erasto P, Moshi MJ, Zacharia A, Masimba PJ, Kidukuli AW. 2016. In vivo antimalarial activity of extracts of 
Tanzanian medicinal plants used for the treatment of malaria. Journal of Advanced Pharmaceutical Technology & Research 
7(2):59. 

Nondo RS, Erasto P, Moshi MJ, Zacharia A, Masimba PJ, Kidukuli AW. 2016. In vivo antimalarial activity of extracts of 
Tanzanian medicinal plants used for the treatment of malaria. Journal of Advanced Pharmaceutical Technology & Research 
7(2):59. 

Ntonga PA, Baldovini N, Mouray E, Mambu L, Belong P, Grellier P. 2014. Activity of Ocimum basilicum, Ocimum canum, and 
Cymbopogon citratus essential oils against Plasmodium falciparum and mature-stage larvae of Anopheles funestus ss. 
Parasite 21:1-8. 

Ntutela S, Smith P, Matika L, Mukinda J, Arendse H, Allie N, Johnson Q. 2009. Efficacy of Artemisia afra phytotherapy in 
experimental tuberculosis. Tuberculosis 89:S33-S40. 

Nwinyi FC, Ajoku GA, Aniagu SO, Kubmarawa D, Enwerem N, Dzarma S, Inyang US. 2006. Pharmacological justification for 
the ethnomedicinal use of Amblygonocarpus andongensis stem bark in pain relief. African Journal of Biotechnology 5(17). 

Nyaba ZN. 2017. Antiplasmodial activity of Warburgia salutaris (Bertol. F.) Chiov. (Cannelaceae). PhD dissertation, University 
of KwaZulu-Natal, Durban, South Africa. 



Ethnobotany Research and Applications 

 

37 

Nyaba ZN, Murambiwa P, Opoku AR, Mukaratirwa S, Shode FO, Simelane MB. 2018. Isolation, characterization, and biological 
evaluation of a potent anti-malarial drimane sesquiterpene from Warburgia salutaris stem bark. Malaria Journal 17(1):296 

Nyagumbo E, Nyirenda T, Mawere C, Mutasa I, Kademeteme E, Mutaramutswa AM, Mabaya L. 2023. Medicinal plants used 
for the treatment and management of bilharziasis and other parasitic infections affecting humans in Zimbabwe: A systematic 
review. Medicinal Plants - Chemical, Biochemical, and Pharmacological Approaches. 

Nyagumbo E, Pote W, Shopo B, Nyirenda T, Chagonda I, Mapaya RJ, Bhebhe M. 2022. Medicinal plants used for the 
management of respiratory diseases in Zimbabwe: Review and perspectives potential management of COVID-19. Physics and 
Chemistry of the Earth, Parts A/B/C 103232. 

Odeleye OM, Oyedeji AO. 2008. Antibacterial activity of crude and fractions of Momordica foetida leaf extracts. International 
Journal of Biomedical and Pharmaceutical Sciences 2(2):75-78. 

Ojewole JA, Mawoza T, Chiwororo WD, Owira PM. 2010. Sclerocarya birrea (A. Rich) Hochst. [‘Marula’] (Anacardiaceae): A 
review of its phytochemistry, pharmacology and toxicology and its ethnomedicinal uses. Phytotherapy Research 24(5):633-
639. 

Oduor PL, Muleke CI, Shivairo SR. 2019. In vitro antiplasmodial activities of crude extracts of Carissa edulis, Azadirachta 
indica, Cassia siamea and Harrisonia abyssinica against Plasmodium falciparum. Egerton Journal of Science and Technology 
16:1-139. 

Ohashi M, Amoa-Bosompem M, Kwofie KD, Agyapong J, Adegle R, Sakyiamah MM, Tung NH. 2018. In vitro antiprotozoan 
activity and mechanisms of action of selected Ghanaian medicinal plants against Trypanosoma, Leishmania, and Plasmodium 
parasites. Phytotherapy Research 32(8):1617-1630 

Okello OOP, David N, Oloro J. 2019. Anti-fertility activity of aqueous root bark extracts of Asparagus africanus Lam and 
Annona senegalensis Pers combination on female Sprague Dawley rats. African Journal of Pharmacy and Pharmacology 
13(3):12-16. 

Oketch-Rabah HA, Dossaji SF. 1997. Antiprotozoal compounds from Asparagus africanus. Journal of Natural Products 
60:1017-1022. 

Okokon JE, Antia BS, Mohanakrishnan D, Sahal D. 2017. Antimalarial and antiplasmodial activity of husk extract and fractions 
of Zea mays. Pharmaceutical Biology 55(1):1394-1400 

Okolie OD, Manduna I, Mashele S. 2019. Phytochemical analysis of Asparagus africanus root extracts. Journal of Pharmacy 
and Pharmacology 7:351-354. 

Omara T. 2020. Antimalarial plants used across Kenyan communities. Evidence-Based Complementary and Alternative 
Medicine 2020 

Omokhua-Uyi AG, Van Staden J. 2020. Phytomedicinal relevance of South African Cucurbitaceae species and their safety 
assessment: A review. Journal of Ethnopharmacology 112967 

Orwa JA, Ngeny L, Mwikwabe NM, Ondicho J, Jondiko IJO. 2013. Antimalarial and safety evaluation of extracts from Toddalia 
asiatica (L) Lam. (Rutaceae). Journal of Ethnopharmacology 145(2): 587-590, 

Osunsanmi FO, Zharare GE, Opoku AR. 2019. Phytochemical constituents and antioxidant potential of crude extracts from 
Lippia javanica (Burm. f.) Spreng leaves. Pharmacognosy Journal 11(4) 

Owoyele VB, Wuraola CO, Soladoye AO, Olaleye SB. 2004. Studies on the anti-inflammatory and analgesic properties of 
Tithonia diversifolia leaf extract. Journal of Ethnopharmacology 90(2-3):317-321 

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Moher D. 2021. The PRISMA 2020 statement: An 
updated guideline for reporting systematic reviews. International Journal of Surgery 88:105906. 

Pallant CA, Cromarty AD, Steenkamp V. 2012. Effect of an alkaloidal fraction of Tabernaemontana elegans (Stapf.) on selected 
micro-organisms. Journal of Ethnopharmacology 140(2):398-404. 

Pascolo S. 2016. Time to use a dose of chloroquine as an adjuvant to anti-cancer chemotherapies. European Journal of 
Pharmacology 771:139-144. 



Ethnobotany Research and Applications 

 

38 

Patil T, Patil S, Patil A, Patil S. 2014. Carica papaya leaf extracts - An ethnomedicinal boon. International Journal of 
Pharmacognosy and Phytochemical Research 6(2):260-265. 

Plantone D, Koudriavtseva T. 2018. Current and future use of chloroquine and hydroxychloroquine in infectious, immune, 
neoplastic, and neurological diseases: A mini-review. Clinical Drug Investigation 38:653-671. 

Pour BM, Latha LY, Sasidharan S. 2011. Cytotoxicity and oral acute toxicity studies of Lantana camara leaf extract. Molecules 
16(5):3663-3674. 

Praveen P, Thippeswamy S, Mohana DC, Manjunath K. 2011. Antimicrobial efficacy and phytochemical analysis of Albizia 
amara (Roxb.) Boiv. an indigenous medicinal plant against some human and plant pathogenic bacteria and fungi. Journal of 
Pharmacy Research 4(3):832-835. 

Prajapati AK. 2024. Profiling the toxicological landscape of herbal drugs. Journal of Preventive Medicine and Holistic Health 
10(1):6-9. 

Rahul J, Jain MK, Singh SP, Kamal RK, Naz A, Gupta AK, Mrityunjay SK. 2015. Adansonia digitata L. (Baobab): A review of 
traditional information and taxonomic description. Asian Pacific Journal of Tropical Biomedicine 5(1):79-84. 

Rai S, Ghosh H, Basheer M. 2016. Phytochemical characterization and antioxidative property of Ocimum canum: Effect of 
ethanolic extract of leaves and seeds on basic immunologic and metabolic status of male rats. Journal of Immunobiology 
1(108):2. 

Raj A. 2014. Toxicological effect of Azadirachta indica. Asian Journal of Multidisciplinary Studies 2(9):29-33. 

Rajkumar M, Chandra R, Asres K, Veeresham C. 2008. Toddalia asiatica (L.) Lam.: A comprehensive review. Pharmacognosy 
Reviews 2(4):386. 

Ramalhete C, Lopes D, Mulhovo S, Rosário VE, Ferreira MJU. 2008. Antimalarial activity of some plants traditionally used in 
Mozambique. In: Workshop Plantas Medicinais e Fitoterapeuticas nos Tropicos. IICT/CCCM. Pp. 30. 

Rehman MHU, Saleem U, Ahmad B, Rashid M. 2022. Phytochemical and toxicological evaluation of Zephyranthes citrina. 
Frontiers in Pharmacology 13:1007310. 

Retna AM, Ethalsha P. 2013. A review of the taxonomy, ethnobotany, chemistry and pharmacology of Catharanthus roseus 
(Apocynaceae). International Journal of Engineering Research and Technology 2(10):3899-912. 

Roshan A, Verma NK, Gupta A. 2014. A brief study on Carica papaya - A review. International Journal of Current Trends in 
Pharmaceutical Research 2(4):541-550. 

Sabiu S, Aruwa CE, Mohanlall V, Baijnath H. 2020. Momordica balsamina L.: An appraisal on morphology, ecological diversity, 
phytochemistry, pharmacological and biotechnological applications. Current Traditional Medicine 7(4): e190122185773. 

Saha S, Shilpi JA, Mondal H, Hossain F, Anisuzzman M, Hasan MM, Cordell GA. 2013. Ethnomedicinal, phytochemical, and 
pharmacological profile of the genus Dalbergia L. (Fabaceae). Phytopharmacology 4(2):291-346. 

Salawu OA, Chindo BA, Tijani AY, Adzu B. 2008. Analgesic, anti-inflammatory, antipyretic and antiplasmodial effects of the 
methanolic extract of Crossopteryx febrifuga. Journal of Medicinal Plant Research 2(8):213-218. 

Salawu OA, Chindo BA, Tijani AY, Obidike IC, Salawu TA, Akingbasote AJ. 2009. Acute and sub-acute toxicological evaluation 
of the methanolic stem bark extract of Crossopteryx febrifuga in rats. African Journal of Pharmacy and Pharmacology 
3(12):621-626. 

Sashidhara KV, Singh SP, Singh SV, Srivastava RK, Srivastava K, Saxena JK, Puri SK. 2013. Isolation and identification of β-
hematin inhibitors from Flacourtia indica as promising antiplasmodial agents. European Journal of Medicinal Chemistry 
60:497-502. 

Selemani MA, Kazingizi LF, Manzombe E, Bishi LY, Mureya C, Gwata TT, Rwere F. 2020. Phytochemical characterization and 
in vitro antibacterial activity of Xeroderris stuhlmannii (Taub.) Mendonca & EP Sousa bark extracts. bioRxiv. 
https://doi.org/xxxx (Accessed 30/11/2020). 

Sertel S, Plinkert PK, Efferth T. 2012. Activity of artemisinin-type compounds against cancer cells. In: Evidence and Rational 
Based Research on Chinese Drugs. Springer Vienna, Vienna, Austria. Pp. 333-362. 



Ethnobotany Research and Applications 

 

39 

Sharma N, Kaushik P. 2014. Medicinal, biological and pharmacological aspects of Plumbago zeylanica (Linn.). Journal of 
Pharmacognosy and Phytochemistry 3(4):117-120. 

Sharwan G, Jain P, Pandey R, Shukla SS. 2015. Toxicity profile of traditional herbal medicine. Journal of Ayurvedic and Herbal 
Medicine 1(3):81-90. 

Shorinwa OA, Monsi B. 2020. Toxicological implications of the fruit of Harungana madagascariensis on wistar rats. Clinical 
Phytoscience 6(1):1-9. 

Shumba E, Carlson A, Kojwang H, Sibanda M, Masuka M, Moyo N. 2009. Traditional Medicinal Plant Practice in Southern 
Africa. WWF-World Wide Fund For Nature, Harare, Zimbabwe. 

Singh S, Devi B. 2018. Phytopharmacological Evaluation of Momordica balsamina Linn. From Southern Haryana, India. Ken 
Jou Phar Hel Car 4:17-34. 

Sinha S, Sharma A, Reddy PH, Rathi B, Prasad NVSRK, Vashishtha A. 2013. Evaluation of phytochemical and pharmacological 
aspects of Holarrhena antidysenterica Wall: A comprehensive review. Journal of Pharmacy Research 6(4):488-492. 

Soares VCG, Baldissera-Jr L, Diz-Filho EBS, Antunes E, Toyama MH. 2012. Anti-platelet activity of infusion of Tithonia 
diversifolia leaves. Pharmacologyonline 124-127. 

Song J, Kim YS, Kim L, Park HJ, Lee D, Kim H. 2019. Anti-obesity effects of the flower of Prunus persica in high-fat diet-induced 
obese mice. Nutrients 11(9):2176. 

Soyingbe OS, Mongalo NI, Makhafola TJ. 2018. In vitro antibacterial and cytotoxic activity of leaf extracts of Centella asiatica 
(L.) Urb, Warburgia salutaris (Bertol. f.) Chiov and Curtisia dentata (Burm. f.) CA SM- medicinal plants used in South Africa. 
BMC Complementary and Alternative Medicine 18:1-10. 

Stangeland T, Wangensteen H, Katuura E, Lye KA, Paulsen BS. 2010. Antioxidant and anti-plasmodial activity of extracts from 
three Ugandan medicinal plants. Journal of Medicinal Plants Research 4(18):1916-1923. 

Subramanian K, Sankaramourthy D, Gunasekaran M. 2018. Toxicity studies related to medicinal plants. In: Natural Products 
and Drug Discovery. Elsevier, Amsterdam, Netherlands. Pp. 491-505. 

Suliman S. 2011. Antimicrobial interactions of Artemisia afra used in African traditional medicine. PhD dissertation, 
University of the Witwatersrand, Johannesburg, South Africa. 

Sundarambal M, Muthusamy P, Radha R. 2015. A review on Adansonia digitata Linn. Journal of Pharmacognosy and 
Phytochemistry 4(4):12. 

Svensson BM, Mathiasson L, Mårtensson L, Bergström S. 2005. Artemia salina as test organism for assessment of acute 
toxicity of leachate water from landfills. Environmental Monitoring and Assessment 102:309-321. 

Sy GY, Cissé A, Nongonierma RB, Sarr M, Mbodj NA, Faye B. 2005. Hypoglycaemic and antidiabetic activity of acetonic extract 
of Vernonia colorata leaves in normoglycaemic and alloxan-induced diabetic rats. Journal of Ethnopharmacology 98(1-
2):171-175. 

Syarif RA, Mustofa M, Ngatidjan N, Wahyuningsih MSH. 2018. Heme Polymerization Inhibition by Tithonia diversifolia 
(Hemsley) A. Gray Leaves Fractions as Antiplasmodial Agent and Its Cytotoxicity on Vero Cells. Majalah Obat Tradisional 
23(3):106-111. 

Tagne AM, Marino F, Cosentino M. 2018. Tithonia diversifolia (Hemsl.) A. Gray as a medicinal plant: a comprehensive review 
of its ethnopharmacology, phytochemistry, pharmacotoxicology and clinical relevance. Journal of Ethnopharmacology 
220:94-116. 

Tanko Y, Yaro AH, Isa AI, Yerima M, Saleh MIA, Mohammed A. 2007. Toxicological and hypoglycaemic studies on the leaves 
of Cissampelos mucronata (Menispermaceae) on blood glucose levels of streptozotocin-induced diabetic Wistar rats. Journal 
of Medicinal Plant Research 1(5):113-116. 

Thakur GS, Bag M, Sanodiya BS, Bhadauriya P, Debnath M, Prasad GBKS, Bisen PS. 2009. Momordica balsamina: a medicinal 
and neutraceutical plant for health care management. Current Pharmaceutical Biotechnology 10(7):667-682. 



Ethnobotany Research and Applications 

 

40 

Thippeswamy S, Mohana DC, Abhishek RU, Manjunath K. 2015. Evaluation of some pharmacological activities of 
Budmunchiamine-A isolated from Albizia amara. Brazilian Journal of Microbiology 46(1):139-143. 

Tripathy S, Walubo A, Matsabisa MG. 2017. Dicoma anomala Sond [Asteraceae]: A possible resource of future antimalarial 
agents. Res Rev Res J Biol 5:19-20. 

Tu Y. 2011. The discovery of artemisinin (qinghaosu) and gifts from Chinese medicine. Nature Medicine 17(10):1217-1220. 

Uchogu AP, Yahaya TA, Salawu OA, Adamu MA, Ameh FS. 2020. Anti-proliferative Potential of some common Vegetables and 
Plants in Nigeria. Journal of Pharmaceutical Development and Industrial Pharmacy 2(2). 

Udobang JA, Okokon E, Obot D, Agu CE. 2019. Hepatoprotective activity of husk extract Zea mays against carbon 
tetrachloride induced liver injury in rats. Research Journal of Life Sciences, Bioinformatics, Pharmaceutical and Chemical 
Sciences 5(5):82-94. 

Uzoeto HO, Ayogu TE, Nwakaeze EA, Iroha IR, Ejikeugwu C. 2018. In vitro Antibacterial Activity of Adenia cissampeloides 
Plant Extracts on Bacteria Isolated from Fishes Recovered from Uwana River, Ebonyi State, Nigeria. The Journal of Middle 
East and North Africa Sciences 4(1):1-7. ISSN 2412-9763 (Print); ISSN 2412-8937 (Online).  

Van Dyk S, Griffiths S, van Zyl RL, Malan SF. 2009. The importance of including toxicity assays when screening plant extracts 
for antimalarial activity. African Journal of Biotechnology 8(20). 

Van Zyl RL, Viljoen AM, Jäger AK. 2002. In vitro activity of Aloe extracts against Plasmodium falciparum. South African Journal 
of Botany 68(1):106-110. 

Vijayalakshmi S, Ranjitha J, Devi Rajeswari V, Bhagiyalakshmi M. 2013. Pharmacological Profile of Cassia occidentalis L.: A 
Review. International Journal of Pharmacy and Pharmaceutical Sciences 5(3):29-33. 

Viol DI. 2009. Screening of traditional medicinal plants from Zimbabwe for phytochemistry, antioxidant, antimicrobial, 
antiviral and toxicological activities. PhD dissertation, University of Zimbabwe, Harare, Zimbabwe. 

Viol DI, Chagonda LS, Moyo SR, Mericli AH. 2016. Toxicity and antiviral activities of some medicinal plants used by traditional 
medical practitioners in Zimbabwe. American Journal of Plant Sciences 7(11):1538. 

Waako PJ, Gumede B, Smith P, Folb PI. 2005. The in vitro and in vivo antimalarial activity of Cardiospermum halicacabum L. 
and Momordica foetida Schumch. et Thonn. Journal of Ethnopharmacology 99(1):137-143. 

Wang JX, Tang W, Zhou R, Wan J, Shi LP, Zhang Y, Zuo JP. 2008. The new water-soluble artemisinin derivative SM905 
ameliorates collagen-induced arthritis by suppression of inflammatory and Th17 responses. British Journal of Pharmacology 
153(6):1303-1310. 

Wang J, Zhou H, Zheng J, Cheng J, Liu W, Ding G, Zhang L. 2006. The antimalarial artemisinin synergizes with antibiotics to 
protect against lethal live Escherichia coli challenge by decreasing proinflammatory cytokine release. Antimicrobial Agents 
and Chemotherapy 50(7):2420-2427. 

Woldemedhin B, Nedi T, Shibeshi W, Sisay M. 2017. Evaluation of the diuretic activity of the aqueous and 80% methanol 
extracts of the root of Euclea divinorum Hiern (Ebenaceae) in Sprague Dawley rats. Journal of Ethnopharmacology 202:114-
121. 

Woodrow CJ, Haynes RK, Krishna S. 2005. Artemisinins. Postgraduate Medical Journal 81(952):71-78. 

World Health Organization. 2013. World Malaria Report 2013. Geneva, Switzerland: World Health Organization. 

World Health Organization. 2019. World Malaria Report 2019. https://www.who.int/news-room/feature-
stories/detail/world-malaria-report-2019 (Accessed 19/11/2022). 

World Health Organization. 2023. World Malaria Report 2023. https://www.who.int/teams/global-malaria-
programme/reports/world-malaria-report-2023 (Accessed 04/07/2024). 

Xie L, Tang H, Song J, Long J, Zhang L, Li X. 2019. Chrysophanol: a review of its pharmacology, toxicity and pharmacokinetics. 
Journal of Pharmacy and Pharmacology 71(10):1475-1487. 



Ethnobotany Research and Applications 

 

41 

Yadav JP, Arya V, Yadav S, Panghal M, Kumar S, Dhankhar S. 2010. Cassia occidentalis L.: A review on its ethnobotany, 
phytochemical and pharmacological profile. Fitoterapia 81(4):223-230. 

Yadav KN, Kadam PV, Patel JA, Patil MJ. 2014. Strychnos potatorum: Phytochemical and pharmacological review. 
Pharmacognosy Reviews 8(15):61. 

Zeenat F, Ravish MS, Ahmad W, Ahmad I. 2018. Therapeutic, phytochemistry and pharmacology of Azadirachta indica: A 
review. International Journal of Unani and Integrative Medicine 2(1):20-28. 

Zemicheal G, Mekonnen Y. 2018. Antiplasmodial activity of Vernonia adoensis aqueous, methanol and chloroform leaf 
extracts against chloroquine sensitive strain of Plasmodium berghei in vivo in mice. BMC Research Notes 11(1):736. 

Zhu M, Wei P, Peng Q, Qin S, Zhou Y, Zhang R, Zhang L. 2019. Simultaneous qualitative and quantitative evaluation of Toddalia 
asiatica root by using HPLC-DAD and UPLC-QTOF-MS/MS. Phytochemical Analysis 30(2):164-181. 

Zininga T, Anokwuru CP, Sigidi MT, Tshisikhawe MP, Ramaite II, Traoré AN, Potgieter N. 2017. Extracts obtained from 
Pterocarpus angolensis DC and Ziziphus mucronata exhibit antiplasmodial activity and inhibit heat shock protein 70 (Hsp70) 
function. Molecules 22(8):1224. 

Zirihi GN, Mambu L, Guédé-Guina F, Bodo B, Grellier P. 2005. In vitro antiplasmodial activity and cytotoxicity of 33 West 
African plants used for treatment of malaria. Journal of Ethnopharmacology 98(3):281-285. 

 




