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Abstract 

 

People acknowledge the importance of medicinal herbs from ancient time. Until the 

discovery of modern medicine, medicinal plants have been extensively used for the treatment 

of some disease management like malaria, cancer, diabetes, high blood pressure, etc. 

throughout human evolution.  Malaria is one of the earliest recognized diseases and still a 

threat to third world countries. Significantly, cinchona, a green herb, showed a great promise 

for its effectiveness in curing malaria. In this review, we venture to pursue the current trends 

on practices and impacts of medicinal plants on malaria.We conducted a broad search of 

published articles to locate original publications about potential usage of medicinal herbs 

against malaria till last decade using PubMed, Google Scholar, and the ancient Indian 

ayurvedic data. In this review, we discussed specifically the discovery of new green anti-

malarial medicines starting from the ancient Ayurveda. In the beginning, we shortly 

introduced the current global status of malaria in terms of its casualty and treatment. We here 

considered the unique properties of herbal plants that show potential antimalarial effects. We 

also discussed several drugs extracted from medicinal plants (e.g., Irridoids, Flavonoids, 

Quercetin, and Hesperidin). The systematic extraction of New Green Medicinal Drugs is also 

addressed in the review highlighting their potential clinical manifestation based on critical 

targets in the prevention of malaria parasite. Nevertheless, we also mentioned the marketing 

strategy for these new green anti-malarial drugs. Nowadays, several anti-malarial drugs are 

available for the treatment of malaria in modern therapy. Overall, the review represents a 

complete picture of green medicines for the treatment of the disease. However, further 

scientific research is still required from finding the source of new medicinal plants for the 

mailto:Tapan.20541@lpu.co.in


 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4654  Copyright ⓒ 2019Authors 

treatment of malaria and establishes those phytomedicines in well-designed preclinical 

experiments and clinical trials on its anti-malarial effects and safety. 

List of Abbreviation: 

WHO: World Health Organization, WRAIR:Walter Reed Army Institution of 

Research,TDR:Training for Tropical Diseases, NVBDCP:National Vector-borne Disease 

Control Programme, BH:beta-Hematin, NMCP:National Malaria Control Programme, 

NMEP:National Malaria Eradication Programme, DDT:Dichlorodiphenyltrichloro acetic 

acid, MPO:Modified Plan of Operation, EMCP:Enhanced Malaria Control Project, 

NAMP:National Anti-malaria Programme, NVBDCP:National Vector Borne Disease 

Control Programme, IMCP:Intensified Malaria Control Project, HRP:Histidine-rich Protein  

1. Introduction 

Malaria secures a distinctive place in the history of human civilisation. In the last 

century alone, malaria claimed around ~150 to 300 million human lives whichresulted for 2 

to 5 % of all deaths(Carter and Mendis, 2002). Malaria is currently killing about 1-2 million 

people worldwide every year (Sheet, 2016). Young below the age of 5 years is mostly 

affected(Gurmu et al., 2018). Malaria is a standardmodel of a disease that affects the whole 

society(Husin et al., 2018). People living under poverty and in the third-world countries 

mostly suffer from malaria (Brown, 1997).  Factually, Africa is significantly affected by 

malaria followed by tropical areas including East Asia, China, Bangladesh, and India (Afshar 

et al., 2018)Notably, 40% of cases of malaria are caused by Plasmodium falciparumin 

India(Khare et al., 2018; Toghueo et al., 2018). The bark of Cinchona speciesbelonging to 

family Rubiaceaewas used as of raw materials for isolating quinine, a first anti-malarial drug,  

in 1820 (Saxena et al., 2003). It is the most used anti-malarial drug to date. 

 

Moreover, another effective antimalarial drug, chloroquine, was synthesized in 1940 

and until recently, this was used for the treatment of malaria (Achan et al., 2011; Mbouna et 

al., 2018);. Unfortunately, P. falciparum became resistant to chloroquine, and therefore, a 

drug combination including chloroquine was introduced (Attemene et al., 2018; Haidara et 

al., 2018; Odoh et al., 2018). However, the drug combinations were not always useful to the 

treatment of malaria.  Hence, many research groups are currently working to develop new 

active compounds as an alternative to chloroquine and artemisinin (Hoopes et al., 2018; 

Masic et al., 2018; Matsuura et al., 2018). 

 

People were using herbal products in medical practice in the past, and the 

encouragement is further increasing worldwide (Atilaw et al., 2017; Awodiran et al., 2018; 

Lemma et al., 2017). The promise of solving various diseases through herbal remedies has 

led various pharmaceutical agencies worldwide for investing in the production of cost-

effective green drugs made from herbs (Alebie et al., 2017; Olanlokun et al., 2017; Shen et 

al., 2017).  Before 1820, a suspension of finely powdered Cinchona bark in wine was used for 

the treatment of ague (He et al., 2017; Hoekou et al., 2017; Hussain and Green, 2017; 

Meshnick, 1997).Opium and Cinchona were identified as only two medicinal plants which 

were primarily useful for the cure of malaria (Nondo et al., 2017; Sangsopha et al., 2018; 
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Singh et al., 2017a).Interestingly, the second most significant medicinal plant, Artemisia, was 

discovered by traditional Chinese remedy in 1979 (Abdissa et al., 2017; Jansen et al., 2017; 

Okokon et al., 2017; Xiao et al., 2017).  

 

This review primarily aims to cover diverse aspects viz., malaria according to 

Ayurveda and its opinion in clinical manifestation,current global status of malaria properties 

of remedial plants for the treatment of malaria, effects of therapeutic antimalarial drug 

isolated from plants, new green medicinal drugs and their discovery,key-target to prevent 

malaria parasite and marketing of antimalarial drug. This review further provides novel 

perspectives in the field of green antimalarial drugs for the treatment of malaria.  

 

2. Malaria According to Ayurveda 

According to Ayurveda, malaria seemed to be a type of fever; attended with debility, 

trembling, headache, caught and yellowness (Mwangi et al., 2015; Razak et al., 2014).It has 

endemic nature and spread very quickly due to seasonal variation. The epidemic mostly 

occurs in the summer than the rainy season and the autumn (Boniface et al., 2015; 

Ngarivhume et al., 2015). However, only some part of the Indian subcontinent region 

including  India, Munjvan, Mahavrsa,  Gandhara,  Anga, and Magadha observe the severity 

of this disease (Mammino and Bilonda, 2014; Tarkang et al., 2014).  Several studies reported 

that patients suffering from the severe cases of malaria died and after that, the mortality rate 

was high (Austarheim et al., 2016; Chander et al., 2016; Komlaga et al., 2016). Ayurveda 

described in the following way: 

“SukshmaSukshmatarasyesudosoraktadimargesusanairaplacirenayatkramoyamtenavicchhin

asantapolaksyatejvaravisamovisamarabha kriya anusangavan”(Astangasamgraha, 

Jvaranidana, 69) which could be translated as “vitiated dosha spreads slowly through blood 

and spread to all parts of body but not simultaneously in all parts This is the way in which 

fever is seen as interrupted or irregular onset and relief; known as visamajvara”(Soni, 2013). 

The patients suffering from this kind of symptoms of fever vary stage to stage-dependent 

manner.According to Ayurvedic theory of Atharva Veda (1500 B.C.), these stages vary due 

to the involvement of particular body tissues(Soni, 2013). 

3. Current global status of malaria 

According to the latest WHO estimates, about 214 million peoples are affected due to 

malaria in December 2015, and out of which 438000 were dead (Khan et al., 2017; Sheet, 

2016; Tarkang et al., 2016; Zhou et al., 2016). Between 2000 and 2015, mortality rates due to 

malaria were decreased by 60%(Bankole et al., 2016; Irungu et al., 2015; Ma et al., 2015). 

However, the risk of it fell by 37% globally. In Sub-Saharan African continues to share a 

high proportion of global malaria (Happi et al., 2015; Toma et al., 2015). In the latest 

estimation, about 80% of malaria cases were reported in some countries of Sub-Saharan 

Africa and ~78% deaths globally(Girma et al., 2015; Kaushik et al., 2015; Lubbad et al., 

2015). However, the incidence was declined by about 32% in these countries since 

2000(Mohanty et al., 2015). Indian subcontinent, South America, Southeast Asia, and China 
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are less affected by Falciparum malaria(Talisuna et al., 2004). Therefore, due to the low 

transmission rate, partial immunity does not develop as rapidly.  

 

Plasmodium vivax is spread in both temperate and tropical regions and is relatively 

uncommon in tropical Africa (Mwangi et al., 2015; Razak et al., 2014). Moreover, 

Plasmodium ovale is found mainly in tropical Africa whereas Plasmodium malariaeis visible 

throughout the world (Asnake et al., 2015; Lima et al., 2015; Pala et al., 2016). However, 

people usually observe Plasmodium falciparum and Plasmodium vivax as the most common 

malaria parasites in India (Cai et al., 2015; Da et al., 2016). While Plasmodium vivax in the 

plains and P. falciparum predominates in forested and peripheral areas are prevalent occurs 

(Irungu et al., 2015; Ma et al., 2015; Oliveira et al., 2015). Recently, WHO has decided to 

develop the Global Technical Strategy for Malaria 2016–2030 which have an aim to 

eliminate malaria globally (World Health, 2015). Today, India is a member of Asia Pacific 

Leaders Malaria Alliance (APLMA), has decided to eradicate malaria by 2030 as per own 

national and global strategies on the same timelines(Dash et al., 2008; Wangdi et al., 2016; 

Whittaker et al., 2014).In India, central as well as state government have been spending (30-

35%) share budget approximately equal in health on malaria control, except by the 

northeastern states (Sharma and Sharma, 1998; Sharma et al., 2015; Singh et al., 2017b; 

Tarkang et al., 2016). 

 

4. Properties of Medicinal Plants in  Malarial Treatments 

There are several reasons like incorrect dosing, poor quality drug or drug interactions, poor 

diagnosis, noncompliance to the dosing regimen, etc. which might turn anti-malarial drugs to 

be resistance to malaria and that can cause treatment failure (Tarkang et al., 2016; Tshibangu 

et al., 2017; Zhou et al., 2016).  In 1960, P. falciparum strains developed resistance to 

chloroquine (Gupta et al., 2018; Mukungu et al., 2016; Tariq et al., 2016; Winter et al., 2008). 

Extensive use of chloroquine, cost-effective treatment for malaria resulted in resistance to P. 

falciparum parasites everywhere in the world, and this was transmitted to variousmalarious 

areas like Central America, limitedregions of the Middle East, the island of Hispaniola, and 

Central Asia as well as Indian subcontinents (Afolayan et al., 2016; Bloland and World 

Health, 2001; Desrosiers and Weathers, 2016; Khedr et al., 2016). Mefloquine resistance is 

also found in some part of South-East Asia and the Amazon region of South America and 

sporadically in Africa (Austarheim et al., 2016; Dhawan et al., 2016; Fasinu et al., 2017; 

Mockenhaupt, 1995). 

IndianNational Vector-borne Disease Control Programme (NVBDCP) reported that 

malaria was widely spread across in Indiaand recorded about 1,502,742 positive cases of 

malaria-infected persons, out of which 1,274 deaths in 2007 alone in India (Chander et al., 

2016; Dhillon, 2008; Haidara et al., 2016).The managing of 2/3rd of the total patients by the 

private sector is the root for under-reporting events. Furthermore, patients‟ death  is also not 

properly certificatified in urban areas as well as malaria-related diagnosis is quite raer for 

poor infrustucturin public health care facilities (Adia et al., 2016; Kefe et al., 2016; Tshitenge 

et al., 2016).Aspidospermapyrifolium has a significant therapeutic index because of the 
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presence of alkalodic fraction at a high level of stem extract (Ceravolo et al., 2018; Jansen et 

al., 2017; Saxena et al., 2016). Because of that, it acts as a suitable candidate for investigation 

of a green drug for malaria (Berthi et al., 2018; Gupta et al., 2018; Li et al., 2017). The active 

isolated ingredients have no toxic activity especially concerning mutagenic as well as 

genotoxicity (Bapela et al., 2019; Salehi et al., 2018) (Salehi et al., 2018, Bapela et al., 2019). 

Bisindole alkaloid Leucoridine and a novel compound are responsible for its antimalarial 

activity in patients according to UPLC-HRMS analysis and their in vitro test (Falade et al., 

2018; Shi et al., 2018).  

Scrophulariaumbrosa is popularly reported as a traditional herb because of the 

presence of significant phytochemical occurrence in the rhizome extract (Khare et al., 2018; 

Mao et al., 2018; Sharma et al., 2018). The extractants were made with the help of methanol 

(MeOH), n-Hexane, total phenol, and total flavonoid (Attemene et al., 2018; Haidara et al., 

2018).Few studies used apigenin, a commonly used dietary flavonoid as antiplasmodial 

agents under in vivo condition (Chander et al., 2016; de Souza et al., 2017; F Oga and K 

Singh, 2016; Hoopes et al., 2018; Li et al., 2017). Recently, scientists investigated the 

cytotoxicity of apigenin for the first time in the Huh7 cell line (Amiri et al., 2018; Li et al., 

2017; Singh et al., 2017b). 

Lately, scientists estimated the toxicity of apigenin in vivo with the help of 

metabolomics approaches (Lehane and Saliba, 2008; Mohanty et al., 2015; Zhao et al., 2016). 

Apigenin can suppress parasitemia in a significant dose-dependent manner where dosages are 

defined as 69.74%, 50.3% and 49.23% with the concentration of 70, 35 and 15 mg/kg/day, 

respectively (Abiri et al., 2018; Sharma et al., 2018; Toghueo et al., 2018). The reported IC50 

value for apigenin after 24 hours post-transfection of Huh7 cells is 225 µg/ml (Falade et al., 

2018). The toxicity of Apigenin was not noticed on the plasma membrane of red blood cells 

as well as on Artemia salina(Amiri et al., 2018; Berthi et al., 2018; Lehane and Saliba, 2008; 

Mohanty et al., 2015). When apigenin was administered in a clinical study with mice, 

scientists showed the changes in glucocorticoids and mineralocorticoids metabolism, 

metabolism of bile acid, metabolism of sulfur(Attemene et al., 2018; Odoh et al., 2018; Yun 

et al., 2018). These alterations indicate the potential role of apigenin under in 

vivoantiplasmodial activity against the malaria parasite (Atilaw et al., 2017; Haddad et al., 

2017).       

5. Effects of Medicinal Drugs Isolated from Plants  

According to scientists, natural-products play an essential role in the development of a 

new drug for the handling of diseases (Asnake et al., 2015; Kiraithe et al., 2016; Lima et al., 

2015; Newman et al., 2003). Indeed, a large amount of anti-malarial chemotherapeutic agents 

are known coming fromthe nature (Table 1 and Figue 1). Mostly these drugs isolated from 

the tropical plant sources (Baba et al., 2015; Kffuri et al., 2016). Therefore, chemical obtains 

from biological diversity is to be a vital foundation of key medicines as of anti-malarial drugs 

(Amoah et al., 2015; Portet et al., 2007) (Table 1). 
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5.1Effect of Irridoids 

Irridoidsphenylpropanoid conjugated compounds are obtained from 

Morindamorindoides (Rubiaceae) and inhibit proliferation of parasite (Sumsakul et al., 2015; 

Tamura et al., 2010). However, irridoidswertiamarin had been obtained from 

Enicostemmalittorale (Gentianaceae) and inhibit schizont maturation (Ma et al., 2015; 

Muthaura et al., 2015; Soni and Gupta, 2009).  

5.2Effect of Flavonoids 

Flavonoids are low molecular weight, polyphenolic and found nearly all the plant 

kingdom as secondary metabolites (Bankole et al., 2016; Irungu et al., 2015). Among 

flavonoids, flavonol quercetin and flavones luteolin have growth inhibitory properties on the 

protozoan parasite species likeToxoplasma, Trypanosoma and Leishmania (Chinsembu, 

2015; Kirmizibekmez et al., 2004; Oliveira et al., 2015). 

5.3Effect of Quercetin 

Quercetin is belonging to a group of flavonoids and bioflavonoids; present in fruits 

and vegetables like onions, tea, apple, and berries. It has several properties like 

anticarcinogenic, anti-inflammatory, antioxidative, vasodilating and antiaggregatory effect 

(Chopra et al., 2000; Deschner et al., 1991; Ferry et al., 1996; Hayek et al., 1997; Pereira et 

al., 1996; Verma et al., 1988)Surprisingly, quercetin is the most abundant polyphenolic 

compound in diet (Ferry et al., 1996; Verma et al., 1988). Moreover, it will lead to 

accumulating in plasma upon its intake in dietary (Chopra et al., 2000; Deschner et al., 

1991).Choi and Han (2004) reported that quercetin act as bioenhancer for calcium channel 

blocker agents like verapamil(Choi and Han, 2004). 

5.4Effect of Hesperidin 

Hesperidin is another flavonoid which is abundantly present in sweet orange and 

lemon as well as present up to 15% in immature fruits (Abay et al., 2015; Frausin et al., 

2015). It has much medicinal importance like chronic venous insufficiency, decreasing in 

capillary permeability, anti-hypercholesterolemic, anti-inflammatory, analgesic activities, 

antifertility, antioxidant, antiallergic, anticarcinogenic, and antiulcer activities, etc. (Bisset et 

al., 1991; Galati et al., 1996; Iyamah and Idu, 2015; Son et al., 1991; Struckmann and 

Nicolaides, 1994). It causes some allergic but once it phosphorylates but no specific toxic 

activities are observed in both male and female human being (Bryant et al., 2015; Komlaga et 

al., 2015). 

6. The Discovery of New Green Medicinal Drugs 

Although few methodologies for finding of plants containingnovel medicinal agents 

are profoundly discovered by scientists,  four key approaches are vital such as  (a) 

ethnopharmacological (b) taxonomical (c) phytochemical, and (d) random (Katiyar et al., 

2012). In the ethnopharmacological approach, primary information is more critical to the 

collection and evaluation of plants (Girma et al., 2015; Lubbad et al., 2015; Tarkang et al., 

2016). In taxonomical, selection and evaluation of plants depend on either genus or family 
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present in different locations. In phytochemical approaches, plants are collected and 

evaluated by the chemical nature of secondary metabolite present in a plant such as alkaloids 

(Muthaura et al., 2007; Toma et al., 2015). In the random approach, without any prior 

information, all the species are collected. Apart from that several new antimalarial drugs can 

be found in research papers (Happi et al., 2015; Kaushik et al., 2015). However, the 

discovery of a new compound from these scientific explorations is rarely occurring because 

of chemical complexity and difficulties in the screenings of compounds for identifying a new 

drug (Diarra et al., 2015; Haslinda et al., 2015; Houel et al., 2015; Memvanga et al., 2015; 

Mohanty et al., 2015). Several compounds which are present in the crude extract such as 

tannins and lipids may cause a problem in the pharmacological assay (Elbadawi et al., 2015; 

Singh et al., 2015). Therefore, the discovery of these compounds always needs preliminary 

chemical analysis and separation of mixtures.  

7. Cause and Clinical Manifestation 

Malaria is a serious, sometimes fatal, spread by an infected Anopheles mosquito 

(Haidara et al., 2018; Masic et al., 2018). The protozoan parasite, i.e., Plasmodium that 

causes the disease, requires two hosts for completing its life cycle; one is vertebrate (birds, 

reptiles, rodents, primates, humans) and another invertebrate (Anopheles mosquito) 

(Attemene et al., 2018; Gupta et al., 2018). However,  sometimes contaminated blood 

transfusion and contaminated syringes may also transmit human malaria (Mbouna et al., 

2018; Sharma et al., 2018).  

Generally, four different species of Plasmodium (P) like P. falciparum, P. vivax, P. 

malarae, and P. ovalaespread the disease in the human being. Noticeably, P. falciparum is 

the most dangerous human malaria parasite (Afshar et al., 2018; Khare et al., 2018). They 

cause a severe problem due to asexual reproduction in the host, and it can sequester in small 

blood vessels (Falade et al., 2018; Hoopes et al., 2018; Winstanley, 2000). It has 14 

chromosomes, encoding about 5,300 protein and almost two-thirds of which appear to be 

unique to the organism (Gupta et al., 2018; Mukungu et al., 2016; Tariq et al., 2016). Out of 

the total, 208 genes are involved in the evasion of the host immune system (Abdissa et al., 

2017; Nondo et al., 2017). This information is being used in the development of new 

chemotherapeutic targets and antigens for potential vaccines (Chukwuocha et al., 2016; 

Kishore et al., 2017; Muganza et al., 2016; Tariq et al., 2016). Some promising targets are 

listed for the control of malaria parasite. Therefore, phytomedicine research is an emerging 

area which anticipates in the development of new drugs for combating and solving malaria 

(Ezike et al., 2016; Saxena et al., 2016; Shanker et al., 2016). Scientists have to give more 

efforts for newly identifying compounds which could have an off-target role in different 

biological disease developmental processes and establish the probable mechanistic details of 

their mode of actions in the human body (Cai et al., 2015; Da et al., 2016; Kiraithe et al., 

2016; Koulu et al., 2016; Pala et al., 2016). However, the other three species of Plasmodium 

do not cause severe disease (Amoah et al., 2015; Asnake et al., 2015; Baba et al., 2015; 

Kffuri et al., 2016; Lima et al., 2015). Hepatic „hypnozoites‟ created by P. vivax and P. 

ovalecan stem relapsed situation up to 40 weeks after infection (Haslinda et al., 2015; 

Mohanty et al., 2015) .  
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8. Key Targets to Prevent Malaria Parasite (Plasmodium falciparum) 

Several studies discovered new drugs by targetting a mutational approach for 

minimising off-targets of the drug and anti-resistance for malaria parasite (Amoah et al., 

2015; Ma et al., 2015; Sumsakul et al., 2015). Therefore, binding of newer compounds acting 

on appropriate target sites for P. falciparum is likely to be effective(Moyo et al., 2016; 

Saxena et al., 2016). Several biochemical compounds are known to control the invasion of 

malaria during infection processes (Chander et al., 2016; Haidara et al., 2018; Komlaga et al., 

2016). Approximately, the drugs degrade 80% of malaria parasite after release from an 

infected erythrocyte in the host cell and release heme which is toxic to parasite(Combrinck et 

al., 2002; Ginsburg et al., 1998). Inactivation of heme depends on the formation of hemozoin 

formation, and inhibition of hemozoin depends on binding of the drug to the heme or 

inhibition of GSH dependent heme degradation (Okokon et al., 2017; Schwarzer et al., 1992; 

Shah and Rahim, 2017; Singh et al., 2017b). Since the action of quinoline as anti-malarial is 

less responsive on heme, therefore several others green drugs such as vaccines, vasicinone, 

and embelin are more effective treatment remembering resistance issue (Atilaw et al., 2017; 

Awodiran et al., 2018; Haddad et al., 2017; Masic et al., 2018).  

9.  Marketing of Antimalaria Drug 

Malaria is a not much severe disorder if promptly diagnosed at the right time. Some 

medicinal drugs are commercially available today (Ali et al., 2017; Okokon et al., 2017; Shah 

and Rahim, 2017; Xiao et al., 2017; Zhou et al., 2016). Quinine is an alkaloid which scientists 

initially obtained from the bark of the Chinchona tree, and people widely use it for the 

treatment of malaria suffering patients(Nondo et al., 2017; Sangsopha et al., 2018; Singh et 

al., 2017a). Another antimalarial drug such as Mefloquine, work similar to quinine, is 

effective against all malarial species (Atilaw et al., 2017; Awodiran et al., 2018; Shi et al., 

2018). However, it has some toxic effects like vertigo, nausea, abdominal discomfort, 

malaise, and insomnia (Odoh et al., 2018). However, Sulfadoxine-pyrimethamine should 

preferably use for malaria patients as prescribed manner; but avoid in pregnant cases(Bapela 

et al., 2019; Husin et al., 2018; Salehi et al., 2018). Presently, Malarone, a new  anti-malaria 

drug generated by combinatingatovaquone  and proguanil is available in market, which has 

high and synergistic effects as antimalarial treatment(Looareesuwan et al., 1999; Oliveira et 

al., 2015). It is found to be approximately 95% effective againsta a resistant malaria strain, P. 

falciparum; but it cost value is high and could not be readily available to ordinary people 

(Azebaze et al., 2015; Cai et al., 2015; Da et al., 2016; Saxena et al., 2016). 

10. Conclusion 

Nowadays, several antimalarial drugs are available for the treatment of malaria in modern 

therapy. In this review, we discussed specifically the discovery of new green anti-malarial 

medicines. We here considered the study of medicinal plants used for the isolation of new 

green drugs. We primarily aim to evaluate the use of medicinal plants; not only by 

ethnopharmacological investigators but also by local people. Besides, this review provides a 

landmark for the identification and isolating a new active green medicines through the 

necessary step and understanding the appropriate toxicological studies and clinical trials. In 
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modern time, some medicinal plants have been identified and tested for their antiplasmodial 

activity at different doses. Most drugs have to show dual action and have little side effects. 

We highlight in the review that the ethnopharmacology is a great  source of herbal plants for 

discovering new antimalarial therapeutic agents. This review further provides importance on 

developing new green drugs for malaria treatment, and there is considerable scope for future 

research in this field.   

Acknowledgment 

We sincerely thank  Dr. Rishikesh Kumar for proofreading as well as for his valuable 

suggestions in the manuscript. P.K. and T.K. gratefully acknowledge supports by Lovely 

Professional University.  

 

Author contributions 

P.K. and T.K. equally contributed to writing the manuscript.  

 

Conflict of interest 

We wish to confirm that there are no known conflicts of interest associated with this 

publication and there has been no significant financial support for this work that could have 

influenced its outcome.  

References 

Abay, S.M., Lucantoni, L., Dahiya, N., Dori, G., Dembo, E.G., Esposito, F., Lupidi, G., Ogboi, S., 

OuÃ©draogo, R.K., Sinisi, A., 2015. Plasmodium transmission blocking activities of Vernonia 

amygdalina extracts and isolated compounds. Malaria journal 14, 288. 

Abdissa, D., Geleta, G., Bacha, K., Abdissa, N., 2017. Phytochemical investigation of Aloe pulcherrima 

roots and evaluation for its antibacterial and antiplasmodial activities. PloS one 12, e0173882. 

Abiri, R., Silva, A.o.L.M., de Mesquita, L.S.S., de Mesquita, J.W.C., Atabaki, N., de Almeida, E.B., 

Shaharuddin, N.A., Malik, S., 2018. Towards a better understanding of Artemisia vulgaris: Botany, 

phytochemistry, pharmacological and biotechnological potential. Food Research International. 

Achan, J., Talisuna, A.O., Erhart, A., Yeka, A., Tibenderana, J.K., Baliraine, F.N., Rosenthal, P.J., 

D'Alessandro, U., 2011. Quinine, an old anti-malarial drug in a modern world: role in the treatment 

of malaria. Malaria journal 10, 144. 

Adia, M.M., Emami, S.N., Byamukama, R., Faye, I., Borg-Karlson, A.-K., 2016. Antiplasmodial activity 

and phytochemical analysis of extracts from selected Ugandan medicinal plants. Journal of 

ethnopharmacology 186, 14-19. 

Afolayan, F.I.D., Adegbolagun, O.M., Irungu, B., Kangethe, L., Orwa, J., Anumudu, C.I., 2016. 

Antimalarial actions of Lawsonia inermis, Tithonia diversifolia and Chromolaena odorata in 

combination. Journal of ethnopharmacology 191, 188-194. 

Afshar, F.H., Delazar, A., Asnaashari, S., Vaez, H., Zolali, E., Asgharian, P., 2018. Screening of anti-

malarial activity of different extracts obtained from three species of Scrophularia growing in Iran. 

Iranian journal of pharmaceutical research: IJPR 17, 668. 

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, 307. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4662  Copyright ⓒ 2019Authors 

Ali, M., Abbasi, B.H., Ahmad, N., Khan, H., Ali, G.S., 2017. Strategies to enhance biologically active-

secondary metabolites in cell cultures of Artemisiaâ€“current trends. Critical reviews in 

biotechnology 37, 833-851. 

Amiri, M., Nourian, A., Khoshkam, M., Ramazani, A., 2018. Apigenin inhibits growth of the 

Plasmodium berghei and disrupts some metabolic pathways in mice. Phytotherapy Research. 

Amoah, L.E., Kakaney, C., Kwansa-Bentum, B., Kusi, K.A., 2015. Activity of herbal medicines on 

Plasmodium falciparum gametocytes: implications for malaria transmission in Ghana. PloS one 10, 

e0142587. 

Asnake, S., Teklehaymanot, T., Hymete, A., Erko, B., Giday, M., 2015. Evaluation of the 

antiplasmodial properties of selected plants in southern Ethiopia. BMC complementary and 

alternative medicine 15, 448. 

Atilaw, Y., Muiva-Mutisya, L., Ndakala, A., Akala, H.M., Yeda, R., Wu, Y.J., Coghi, P., Wong, V.K.W., 

ErdÃ©lyi, M.t., Yenesew, A., 2017. Four Prenylflavone Derivatives with Antiplasmodial Activities 

from the Stem of Tephrosia purpurea subsp. leptostachya. Molecules 22, 1514. 

Attemene, S.D.D., Beourou, S., Tuo, K., Gnondjui, A.A., Konate, A., Toure, A.O., Kati-Coulibaly, S., 

Djaman, J.A., 2018. Antiplasmodial activity of two medicinal plants against clinical isolates of 

Plasmodium falciparum and Plasmodium berghei infected mice. Journal of Parasitic Diseases 42, 68-

76. 

Austarheim, I., Pham, A.T., Nguyen, C., Zou, Y.-F., Diallo, D., Malterud, K.E., Wangensteen, H., 2016. 

Antiplasmodial, anti-complement and anti-inflammatory in vitro effects of Biophytum umbraculum 

Welw. traditionally used against cerebral malaria in Mali. Journal of ethnopharmacology 190, 159-

164. 

Awodiran, M.O., Adepiti, A.O., Akinwunmi, K.F., 2018. Assessment of the cytotoxicity and 

genotoxicity properties of Uvaria chamae P. Beauv (Annonaceae) and Morinda lucida Benth 

(Rubiaceae) in mice. Drug and chemical toxicology 41, 232-237. 

Azebaze, A.G.B., Teinkela, J.E.M., Nguemfo, E.L., Valentin, A., Dongmo, A.B., Vardamides, J.C.r., 2015. 

Antiplasmodial activity of some phenolic compounds from Cameroonians Allanblackia. African health 

sciences 15, 835-840. 

Baba, M.S., Zin, N.M., Hassan, Z.A.A., Latip, J., Pethick, F., Hunter, I.S., Edrada-Ebel, R., Herron, P.R., 

2015. In vivo antimalarial activity of the endophytic actinobacteria, Streptomyces SUK 10. Journal of 

Microbiology 53, 847-855. 

Bankole, A.E., Adekunle, A.A., Sowemimo, A.A., Umebese, C.E., Abiodun, O., Gbotosho, G.O., 2016. 

Phytochemical screening and in vivo antimalarial activity of extracts from three medicinal plants 

used in malaria treatment in Nigeria. Parasitology research 115, 299-305. 

Bapela, M.J., Heyman, H., Senejoux, F., Meyer, J.J.M., 2019. 1H NMR-based metabolomics of 

antimalarial plant species traditionally used by Vha-Venda people in Limpopo Province, South Africa 

and isolation of antiplasmodial compounds. Journal of ethnopharmacology 228, 148-155. 

Berthi, W., GonzÃ¡lez, A., Rios, A., Blair, S., Cogollo, Ã.l., PabÃ³n, A., 2018. Anti-plasmodial effect of 

plant extracts from Picrolemma huberi and Picramnia latifolia. Malaria journal 17, 151. 

Bisset, N.G., Houghton, P.J., Hylands, P.J., 1991. The medicinal plant industry. Medicinal plant 

industry. Boca Raton: CRC Press. 

Bloland, P.B., World Health, O., 2001. Drug resistance in malaria. 

Boniface, P.K., Verma, S., Shukla, A., Cheema, H.S., Srivastava, S.K., Khan, F., Darokar, M.P., Pal, A., 

2015. Bioactivity-guided isolation of antiplasmodial constituents from Conyza sumatrensis (Retz.) EH 

Walker. Parasitology international 64, 118-123. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4663  Copyright ⓒ 2019Authors 

Brown, P.J., 1997. Culture and the global resurgence of malaria. The anthropology of infectious 

disease: International health perspectives, 119-141. 

Bryant, L., Flatley, B., Patole, C., Brown, G.D., Cramer, R., 2015. Proteomic analysis of Artemisia 

annuaâ€“towards elucidating the biosynthetic pathways of the antimalarial pro-drug artemisinin. 

BMC plant biology 15, 175. 

Cai, S., Risinger, A.L., Nair, S., Peng, J., Anderson, T.J.C., Du, L., Powell, D.R., Mooberry, S.L., 

Cichewicz, R.H., 2015. Identification of compounds with efficacy against malaria parasites from 

common north American plants. Journal of natural products 79, 490-498. 

Carter, R., Mendis, K.N., 2002. Evolutionary and historical aspects of the burden of malaria. Clinical 

microbiology reviews 15, 564-594. 

Ceravolo, I.P., Zani, C.L., Figueiredo, F.v.J.B., Kohlhoff, M., Santana, A.n.E.G., Krettli, A.U., 2018. 

Aspidosperma pyrifolium, a medicinal plant from the Brazilian caatinga, displays a high 

antiplasmodial activity and low cytotoxicity. Malaria journal 17, 436. 

Chander, M.P., Pillai, C.R., Sunish, I.P., Vijayachari, P., 2016. Antimicrobial and antimalarial properties 

of medicinal plants used by the indigenous tribes of Andaman and Nicobar Islands, India. Microbial 

pathogenesis 96, 85-88. 

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

Choi, J.S., Han, H.K., 2004. The effect of quercetin on the pharmacokinetics of verapamil and its 

major metabolite, norverapamil, in rabbits. Journal of pharmacy and pharmacology 56, 1537-1542. 

Chopra, M., Fitzsimons, P.E.E., Strain, J.J., Thurnham, D.I., Howard, A.N., 2000. Nonalcoholic red wine 

extract and quercetin inhibit LDL oxidation without affecting plasma antioxidant vitamin and 

carotenoid concentrations. Clinical Chemistry 46, 1162-1170. 

Chukwuocha, U.M., FernÃ¡ndez-Rivera, O., Legorreta-Herrera, M., 2016. Exploring the antimalarial 

potential of whole Cymbopogon citratus plant therapy. Journal of ethnopharmacology 193, 517-523. 

Combrinck, J.M., Joanne, E., Hearne, G.R., Marques, H.M., Ntenteni, S., Sewell, B.T., Smith, P.J., 

Taylor, D., van Schalkwyk, D.A., Walden, J.C., 2002. Fate of haem iron in the malaria parasite 

Plasmodium falciparum. Biochemical Journal 365, 343-347. 

Da, O., Yerbanga, R.S., Traore, M., Koama, B.K., Kabre, Z., Tamboura, S., Dakuyo, Z.P., Sekhoacha, 

M.P., Matsabisa, M.G., Nikiema, J.B., 2016. Evaluation of the Antiplasmodial Activity and Lethality of 

the Leaf Extract of Cassia alata L.(Fabaceae). Pakistan journal of biological sciences: PJBS 19, 171-

178. 

Dash, A.P., Valecha, N., Anvikar, A.R., Kumar, A., 2008. Malaria in India: challenges and 

opportunities. Journal of biosciences 33, 583-592. 

de Souza, G.A.G., da Silva, N.C., de Souza, J., de Oliveira, K.R.M., da Fonseca, A.L., Baratto, L.C., de 

Oliveira, E.C.P., de Pilla Varotti, F., Moraes, W.P., 2017. In vitro and in vivo antimalarial potential of 

oleoresin obtained from Copaifera reticulata Ducke (Fabaceae) in the Brazilian Amazon rainforest. 

Phytomedicine 24, 111-118. 

Deschner, E.E., Ruperto, J., Wong, G., Newmark, H.L., 1991. Quercetin and rutin as inhibitors of 

azoxymethanol-induced colonic neoplasia. Carcinogenesis 12, 1193-1196. 

Desrosiers, M.R., Weathers, P.J., 2016. Effect of leaf digestion and artemisinin solubility for use in 

oral consumption of dried Artemisia annua leaves to treat malaria. Journal of ethnopharmacology 

190, 313-318. 

Dhawan, S., Gunjan, S., Pal, A., Tripathi, R., 2016. Potentiation of antimalarial activity of arteether in 

combination with Vetiver root extract. 

Dhillon, G.P., 2008. National Vector Borne Disease Control Programme--a glimpse. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4664  Copyright ⓒ 2019Authors 

Diarra, N., van't Klooster, C., Togola, A., Diallo, D., Willcox, M., de Jong, J., 2015. Ethnobotanical 

study of plants used against malaria in Sélingué subdistrict, Mali. Journal of ethnopharmacology 166, 

352-360. 

Elbadawi, M.A.A., Awadalla, M.K.A., Hamid, M.M.A., Mohamed, M.A., Awad, T.A., 2015. Valproic 

acid as a potential inhibitor of Plasmodium falciparum histone deacetylase 1 (PfHDAC1): an in silico 

approach. International journal of molecular sciences 16, 3915-3931. 

Ezike, A.C., Okonkwo, C.H., Akah, P.A., Okoye, T.C., Nworu, C.S., Mbaoji, F.N., Nwabunike, I.A., 

Onyeto, C.A., 2016. Landolphia owariensis leaf extracts reduce parasitemia in Plasmodium berghei-

infected mice. Pharmaceutical biology 54, 2017-2025. 

F Oga, E., K Singh, K., 2016. Exploring nanotechnologies for the effective therapy of malaria using 

plant-based medicines. Current pharmaceutical design 22, 4232-4246. 

Falade, M.O., Komoni, F., Nwuba, R.I., 2018. Efficacy of Lophira alata Leaf Extract and its 

Combination with Artesunate in Mice Prior Exposed to Plasmodium berghei. Drug research 68, 232-

237. 

Fasinu, P.S., Manda, V.K., Dale, O.R., Egiebor, N.O., Walker, L.A., Khan, S.I., 2017. Modulation of 

Cytochrome P450, P-glycoprotein and Pregnane X Receptor by Selected Antimalarial 

Herbsâ€”Implication for Herb-Drug Interaction. Molecules 22, 2049. 

Fentahun, S., Makonnen, E., Awas, T., Giday, M., 2017. In vivo antimalarial activity of crude extracts 

and solvent fractions of leaves of Strychnos mitis in Plasmodium berghei infected mice. BMC 

complementary and alternative medicine 17, 13. 

Ferry, D.R., Smith, A., Malkhandi, J., Fyfe, D.W., Anderson, D., Baker, J., Kerr, D.J., 1996. Phase I 

clinical trial of the flavonoid quercetin: pharmacokinetics and evidence for in vivo tyrosine kinase 

inhibition. Clinical cancer research 2, 659-668. 

Frausin, G., de Freitas Hidalgo, A., Lima, R.B.S., Kinupp, V.F., Ming, L.C., Pohlit, A.M., Milliken, W., 

2015. An ethnobotanical study of anti-malarial plants among indigenous people on the upper Negro 

River in the Brazilian Amazon. Journal of ethnopharmacology 174, 238-252. 

Galati, E.M., Trovato, A., Kirjavainen, S., Forestieri, A.M., Rossitto, A., Monforte, M.T., 1996. 

Biological effects of hesperidin, a Citrus flavonoid.(Note III): antihypertensive and diuretic activity in 

rat. Farmaco (Societa chimica italiana: 1989) 51, 219-221. 

Ginsburg, H., Famin, O., Zhang, J., Krugliak, M., 1998. Inhibition of glutathione-dependent 

degradation of heme by chloroquine and amodiaquine as a possible basis for their antimalarial mode 

of action. Biochemical pharmacology 56, 1305-1313. 

Girma, S., Giday, M., Erko, B., Mamo, H., 2015. Effect of crude leaf extract of Osyris quadripartita on 

Plasmodium berghei in Swiss albino mice. BMC complementary and alternative medicine 15, 184. 

Gupta, A.C., Mohanty, S., Saxena, A., Maurya, A.K., Bawankule, D.U., 2018. Plumbagin, a vitamin K3 

analogue ameliorate malaria pathogenesis by inhibiting oxidative stress and inflammation. 

Inflammopharmacology, 1-9. 

Gurmu, A.E., Kisi, T., Shibru, H., Graz, B., Willcox, M., 2018. Treatments used for malaria in young 

Ethiopian children: a retrospective study. Malaria journal 17, 451. 

Haddad, M.H.F., Mahbodfar, H., Zamani, Z., Ramazani, A., 2017. Antimalarial evaluation of selected 

medicinal plant extracts used in Iranian traditional medicine. Iranian journal of basic medical 

sciences 20, 415. 

Haidara, M., Bourdy, G., De, N.T., Braca, A., Traore, K., Giani, S., Sanogo, R., 2018. Medicinal Plants 

Used in Mali for the Treatment of Malaria and Liver Diseases. Natural product communications 11, 

339-352. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4665  Copyright ⓒ 2019Authors 

Haidara, M., Haddad, M., Denou, A., Marti, G., Bourgeade-Delmas, S., Sanogo, R., Bourdy, G.v., 

Aubouy, A.s., 2016. In vivo validation of anti-malarial activity of crude extracts of Terminalia 

macroptera, a Malian medicinal plant. Malaria journal 17, 68. 

Happi, G.M., Kouam, S.F., Talontsi, F.M., LamshoÌˆft, M., ZuÌˆhlke, S., Bauer, J.O., Strohmann, C., 

Spiteller, M., 2015. Antiplasmodial and cytotoxic triterpenoids from the bark of the Cameroonian 

medicinal plant Entandrophragma congoÃ«nse. Journal of natural products 78, 604-614. 

Haslinda, M.S., Aiyub, Z., Bakar, N.K.A., Tohar, N., Musa, Y., Abdullah, N.R., Ibrahim, H., Awang, K., 

2015. In vitro antiplasmodial activity, macronutrients and trace metals in the medicinal plants: 

Phyllanthus spp. and Alpinia conchigera Griff. Tropical biomedicine 32, 129-139. 

Hayek, T., Fuhrman, B., Vaya, J., Rosenblat, M., Belinky, P., Coleman, R., Elis, A., Aviram, M., 1997. 

Reduced progression of atherosclerosis in apolipoprotein Eâ€“deficient mice following consumption 

of red wine, or its polyphenols quercetin or catechin, is associated with reduced susceptibility of LDL 

to oxidation and aggregation. Arteriosclerosis, thrombosis, and vascular biology 17, 2744-2752. 

He, C.-Y., Fu, J., Shou, J.-W., Zhao, Z.-X., Ren, L., Wang, Y., Jiang, J.-D., 2017. In Vitro Study of the 

Metabolic Characteristics of Eight Isoquinoline Alkaloids from Natural Plants in Rat Gut Microbiota. 

Molecules 22, 932. 

Hoekou, Y.P., Tchacondo, T., Karou, S.D., Yerbanga, R.S., Achoribo, E., Da, O., Atakpama, W., 

Batawila, K., 2017. Therapeutic potentials of ethanolic extract of leaves of Holarrhena floribunda (G. 

Don) Dur. And schinz (apocynaceae). African Journal of Traditional, Complementary and Alternative 

Medicines 14, 227-233. 

Hoopes, G.M., Hamilton, J.P., Kim, J., Zhao, D., Wiegert-Rininger, K., Crisovan, E., Buell, C.R., 2018. 

Genome Assembly and Annotation of the Medicinal Plant Calotropis gigantea, a Producer of 

Anticancer and Antimalarial Cardenolides. G3: Genes, Genomes, Genetics 8, 385-391. 

Houel, E., Fleury, M., Odonne, G., Nardella, F., Bourdy, G.v., Vonthron-SÃ©nÃ©cheau, C., Villa, P., 

Obrecht, A., Eparvier, V.r., Deharo, E., 2015. Antiplasmodial and anti-inflammatory effects of an 

antimalarial remedy from the Wayana Amerindians, French Guiana: TakamalaimÃ« (Psidium 

acutangulum Mart. Ex DC., Myrtaceae). Journal of ethnopharmacology 166, 279-285. 

Husin, N.A., Rahman, S., Karunakaran, R., Bhore, S.J., 2018. A review on the nutritional, medicinal, 

molecular and genome attributes of Durian (Durio zibethinus L.), the King of fruits in Malaysia. 

Bioinformation 14, 265. 

Hussain, H., Green, I.R., 2017. Lapachol and lapachone analogs: a journey of two decades of patent 

research (1997-2016). Expert opinion on therapeutic patents 27, 1111-1121. 

Irungu, B.N., Adipo, N., Orwa, J.A., Kimani, F., Heydenreich, M., Midiwo, J.O., BjÃ¶remark, P.M., 

HÃ¥kansson, M., Yenesew, A., ErdÃ©lyi, M.t., 2015. Antiplasmodial and cytotoxic activities of the 

constituents of Turraea robusta and Turraea nilotica. Journal of ethnopharmacology 174, 419-425. 

Iyamah, P.C., Idu, M., 2015. Ethnomedicinal survey of plants used in the treatment of malaria in 

Southern Nigeria. Journal of ethnopharmacology 173, 287-302. 

Jansen, O., Tchinda, A.T., Loua, J., Esters, V., Cieckiewicz, E., Ledoux, A., Toukam, P.D., Angenot, L., 

Tits, M., Balde, A.M., 2017. Antiplasmodial activity of Mezoneuron benthamianum leaves and 

identification of its active constituents. Journal of ethnopharmacology 203, 20-26. 

Katiyar, C., Gupta, A., Kanjilal, S., Katiyar, S., 2012. Drug discovery from plant sources: An integrated 

approach. Ayu 33, 10. 

Kaushik, N.K., Bagavan, A., Rahuman, A.A., Zahir, A.A., Kamaraj, C., Elango, G., Jayaseelan, C., Kirthi, 

A.V., Santhoshkumar, T., Marimuthu, S., 2015. Evaluation of antiplasmodial activity of medicinal 

plants from North Indian Buchpora and South Indian Eastern Ghats. Malaria journal 14, 65. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4666  Copyright ⓒ 2019Authors 

Kefe, A., Giday, M., Mamo, H., Erko, B., 2016. Antimalarial properties of crude extracts of seeds of 

Brucea antidysenterica and leaves of Ocimum lamiifolium. BMC complementary and alternative 

medicine 16, 118. 

Kffuri, C.W., Lopes, M.s.A.t., Ming, L.C., Odonne, G., Kinupp, V.F., 2016. Antimalarial plants used by 

indigenous people of the Upper Rio Negro in Amazonas, Brazil. Journal of ethnopharmacology 178, 

188-198. 

Khan, H., Mushtaq, G., Amjad Kamal, M., Ahmad, I., 2017. Glycosides as Possible Lead Antimalarial in 

New Drug Discovery: Future Perspectives. Current Drug Metabolism 18, 163-171. 

Khare, S., Gupta, M., Cheema, H.S., Maurya, A.K., Rout, P., Darokar, M.P., Pal, A., 2018. Rosa 

damascena restrains Plasmodium falciparum progression in vitro and impedes malaria pathogenesis 

in murine model. Biomedicine & Pharmacotherapy 97, 1654-1662. 

Khedr, A.I.M., Ibrahim, S.R.M., Mohamed, G.A., Ahmed, H.E.A., Ahmad, A.S., Ramadan, M.A., El-

Baky, A.E.A., Yamada, K., Ross, S.A., 2016. New ursane triterpenoids from Ficus pandurata and their 

binding affinity for human cannabinoid and opioid receptors. Archives of pharmacal research 39, 

897-911. 

Kiraithe, M.N., Nguta, J.M., Mbaria, J.M., Kiama, S.G., 2016. Evaluation of the use of Ocimum Suave 

Willd.(Lamiaceae), Plectranthus barbatus Andrews (Lamiaceae) and Zanthoxylum chalybeum 

Engl.(Rutaceae) as antimalarial remedies in Kenyan folk medicine. Journal of ethnopharmacology 

178, 266-271. 

Kirmizibekmez, H., Calis, I., Perozzo, R., Brun, R., Donmez, A.A., Linden, A., Rudi, P., Tasdemir, D., 

2004. Inhibiting activities of the secondary metabolites of Phlomis brunneogaleata against parasitic 

protozoa and plasmodial enoyl-ACP reductase, a crucial enzyme in fatty acid biosynthesis. Planta 

medica 70, 711-717. 

Kishore, V., Sastry Yarla, N., Bishayee, A., Putta, S., Malla, R., Rao Reddy Neelapu, N., Challa, S., Das, 

S., Shiralgi, Y., Hegde, G., 2017. Multi-targeting andrographolide and its natural analogs as potential 

therapeutic agents. Current topics in medicinal chemistry 17, 845-857. 

Komlaga, G., Agyare, C., Dickson, R.A., Mensah, M.L.K., Annan, K., Loiseau, P.M., Champy, P., 2016. 

Medicinal plants and finished marketed herbal products used in the treatment of malaria in the 

Ashanti region, Ghana. Journal of ethnopharmacology 172, 333-346. 

Komlaga, G., Cojean, S., Dickson, R.A., Beniddir, M.A., Suyyagh-Albouz, S., Mensah, M.L.K., Agyare, 

C., Champy, P., Loiseau, P.M., 2015. Antiplasmodial activity of selected medicinal plants used to treat 

malaria in Ghana. Parasitology Research 115, 3185-3195. 

Koulu, M., Örmä, S., Liljeblad, A., NiemelÃ¤, P., 2016. Artemisaiae as medicinal and herbal medicinal 

plants from ancient times to the present day. Duodecim; laaketieteellinen aikakauskirja 132, 1763-

1770. 

Lehane, A.M., Saliba, K.J., 2008. Common dietary flavonoids inhibit the growth of the 

intraerythrocytic malaria parasite. BMC Research Notes 1, 26. 

Lemma, M.T., Ahmed, A.M., Elhady, M.T., Ngo, H.T., Vu, T.L.-H., Sang, T.K., Campos-Alberto, E., 

Sayed, A., Mizukami, S., Na-Bangchang, K., 2017. Medicinal plants for in vitro antiplasmodial 

activities: A systematic review of literature. Parasitology international 66, 713-720. 

Li, J., Seupel, R., Feineis, D., Mudogo, V., Kaiser, M., Brun, R., BruÌˆnnert, D., Chatterjee, M., Seo, E.-J., 

Efferth, T., 2017. Dioncophyllines C2, D2, and F and related naphthylisoquinoline alkaloids from the 

Congolese liana Ancistrocladus ileboensis with potent activities against Plasmodium falciparum and 

against multiple myeloma and leukemia cell lines. Journal of natural products 80, 443-458. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4667  Copyright ⓒ 2019Authors 

Lima, R.B.S., e Silva, L.F.R., Melo, M.R.S., Costa, J.S., PicanÃ§o, N.S., Lima, E.S., Vasconcellos, M.C., 

Boleti, A.P.A., Santos, J.M.P., Amorim, R.C.N., 2015. In vitro and in vivo anti-malarial activity of plants 

from the Brazilian Amazon. Malaria journal 14, 508. 

Looareesuwan, S., Chulay, J.D., Canfield, C.J., Hutchinson, D.B., 1999. Malarone (atovaquone and 

proguanil hydrochloride): a review of its clinical development for treatment of malaria. Malarone 

Clinical Trials Study Group. The American journal of tropical medicine and hygiene 60, 533-541. 

Lubbad, M.Y., Al-Quraishy, S., Dkhil, M.A., 2015. Antimalarial and antioxidant activities of Indigofera 

oblongifolia on Plasmodium chabaudi-induced spleen tissue injury in mice. Parasitology research 

114, 3431-3438. 

Ma, G., Wu, H., Chen, D., Zhu, N., Zhu, Y., Sun, Z., Li, P., Yang, J., Yuan, J., Xu, X., 2015. Antimalarial 

and antiproliferative cassane diterpenes of Caesalpinia sappan. Journal of natural products 78, 2364-

2371. 

Mammino, L., Bilonda, M.K., 2014. Computational study of antimalarial pyrazole alkaloids from 

Newbouldia laevis. Journal of molecular modeling 20, 2464. 

Mao, X., Hu, Z., Wang, Q., Zhang, N., Zhou, S., Peng, Y., Zheng, J., 2018. Nitidine Chloride is a 

Mechanism-based inactivator of CYP2D6. Drug Metabolism and Disposition 46, 1137-1145. 

Masic, A., Liu, R., Simkus, K., Wilson, J., Baker, J., Sanchez, P., Saleem, A., Harris, C.C., Durst, T., 

Arnason, J.T., 2018. Safety evaluation of a new anxiolytic product containing botanicals Souroubea 

spp. and Platanus spp. in dogs. Canadian Journal of Veterinary Research 82, 3-11. 

Matsuura, H.l.N., Malik, S., de Costa, F., Yousefzadi, M., Mirjalili, M.H., Arroo, R., Bhambra, A.S., 

Strnad, M., Bonfill, M., Fett-Neto, A.G., 2018. Specialized plant metabolism characteristics and 

impact on target molecule biotechnological production. Molecular biotechnology, 1-15. 

Mbouna, C.D.J., Kouipou, R.M.T., Keumoe, R., Tchokouaha, L.R.Y., Fokou, P.V.T., Tali, B.M.T., Sahal, 

D., Boyom, F.F., 2018. Potent antiplasmodial extracts and fractions from Terminalia mantaly and 

Terminalia superba. Malaria journal 17, 142. 

Memvanga, P.B., Tona, G.L., Mesia, G.K., Lusakibanza, M.M., Cimanga, R.K., 2015. Antimalarial 

activity of medicinal plants from the Democratic Republic of Congo: A review. Journal of 

ethnopharmacology 169, 76-98. 

Meshnick, S.R., 1997. Why does quinine still work after 350 years of use? Parasitology Today 13, 89-

90. 

Mockenhaupt, F.P., 1995. Mefloquine resistance in Plasmodium falciparum. Parasitology Today 11, 

248-253. 

Mohanty, S., K Maurya, A., Saxena, A., Shanker, K., Pal, A., U Bawankule, D., 2015. Flavonoids rich 

fraction of Citrus limetta fruit peels reduces proinflammatory cytokine production and attenuates 

malaria pathogenesis. Current pharmaceutical biotechnology 16, 544-552. 

Moyo, P., Botha, M.E., Nondaba, S., Niemand, J., Maharaj, V.J., Eloff, J.N., Louw, A.I., Birkholtz, L., 

2016. In vitro inhibition of Plasmodium falciparum early and late stage gametocyte viability by 

extracts from eight traditionally used South African plant species. Journal of ethnopharmacology 

185, 235-242. 

Muganza, D.M., Fruth, B., Nzunzu, J.L., Tuenter, E., Foubert, K., Cos, P., Maes, L., Kanyanga, R.C., 

Exarchou, V., Apers, S., 2016. In vitro antiprotozoal activity and cytotoxicity of extracts and isolated 

constituents from Greenwayodendron suaveolens. Journal of ethnopharmacology 193, 510-516. 

Mukungu, N., Abuga, K., Okalebo, F., Ingwela, R., Mwangi, J., 2016. Medicinal plants used for 

management of malaria among the Luhya community of Kakamega East sub-County, Kenya. Journal 

of ethnopharmacology 194, 98-107. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4668  Copyright ⓒ 2019Authors 

Muthaura, C.N., Keriko, J.M., Mutai, C., Yenesew, A., Gathirwa, J.W., Irungu, B.N., Nyangacha, R., 

Mungai, G.M., Derese, S., 2015. Antiplasmodial potential of traditional phytotherapy of some 

remedies used in treatment of malaria in Meruâ€“Tharaka Nithi County of Kenya. Journal of 

ethnopharmacology 175, 315-323. 

Muthaura, C.N., Rukunga, G.M., Chhabra, S.C., Mungai, G.M., Njagi, E.N.M., 2007. Traditional 

antimalarial phytotherapy remedies used by the Kwale community of the Kenyan Coast. Journal of 

ethnopharmacology 114, 377-386. 

Mwangi, G.G., Wagacha, J.M., Nguta, J.M., Mbaria, J.M., 2015. Brine shrimp cytotoxicity and 

antimalarial activity of plants traditionally used in treatment of malaria in Msambweni district. 

Pharmaceutical biology 53, 588-593. 

Newman, D.J., Cragg, G.M., Snader, K.M., 2003. Natural products as sources of new drugs over the 

period 1981âˆ’ 2002. Journal of natural products 66, 1022-1037. 

Ngarivhume, T., vanâ€™t Klooster, C.I.E.A., de Jong, J.T.V.M., Van der Westhuizen, J.H., 2015. 

Medicinal plants used by traditional healers for the treatment of malaria in the Chipinge district in 

Zimbabwe. Journal of ethnopharmacology 159, 224-237. 

Nondo, R.S.O., Moshi, M.J., Erasto, P., Masimba, P.J., Machumi, F., Kidukuli, A.W., Heydenreich, M., 

Zofou, D., 2017. Anti-plasmodial activity of Norcaesalpin D and extracts of four medicinal plants used 

traditionally for treatment of malaria. BMC complementary and alternative medicine 17, 167. 

Odoh, U.E., Uzor, P.F., Eze, C.L., Akunne, T.C., Onyegbulam, C.M., Osadebe, P.O., 2018. Medicinal 

plants used by the people of Nsukka Local Government Area, south-eastern Nigeria for the 

treatment of malaria: An ethnobotanical survey. Journal of ethnopharmacology 218, 1-15. 

Okokon, J.E., Antia, B.S., Mohanakrishnan, D., Sahal, D., 2017. Antimalarial and antiplasmodial 

activity of husk extract and fractions of Zea mays. Pharmaceutical biology 55, 1394-1400. 

Olanlokun, J.O., David, O.M., Afolayan, A.J., 2017. In vitro antiplasmodial activity and prophylactic 

potentials of extract and fractions of Trema orientalis (Linn.) stem bark. BMC complementary and 

alternative medicine 17, 407. 

Oliveira, D.R., Krettli, A.U., Aguiar, A.C.C., LeitÃ£o, G.G., Vieira, M.N., Martins, K.S., LeitÃ£o, S.G., 

2015. Ethnopharmacological evaluation of medicinal plants used against malaria by quilombola 

communities from OriximinÃ¡, Brazil. Journal of ethnopharmacology 173, 424-434. 

Pala, Z., Shukla, V., Alok, A., Kudale, S., Desai, N., 2016. Enhanced production of an anti-malarial 

compound artesunate by hairy root cultures and phytochemical analysis of Artemisia pallens Wall. 3 

Biotech 6, 182. 

Pereira, M.A., Grubbs, C.J., Barnes, L.H., Li, H., Olson, G.R., Eto, I., Juliana, M., Whitaker, L.M., Kelloff, 

G.J., Steele, V.E., 1996. Effects of the phytochemicals, curcumin and quercetin, upon azoxymethane-

induced colon cancer and 7, 12-dimethylbenz [a] anthracene-induced mammary cancer in rats. 

Portet, B.n.d., Fabre, N., Roumy, V., Gornitzka, H., Bourdy, G., Chevalley, S.v., Sauvain, M., Valentin, 

A., Moulis, C., 2007. Activity-guided isolation of antiplasmodial dihydrochalcones and flavanones 

from Piper hostmannianum var. berbicense. Phytochemistry 68, 1312-1320. 

Razak, M.R.M.A., Afzan, A., Ali, R., Jalaluddin, N.F.A., Wasiman, M.I., Zahari, S.H.S., Abdullah, N.R., 

Ismail, Z., 2014. Effect of selected local medicinal plants on the asexual blood stage of chloroquine 

resistant Plasmodium falciparum. BMC complementary and alternative medicine 14, 492. 

Salehi, M., Karimzadeh, G., Naghavi, M.R., Badi, H.N., Monfared, S.R., 2018. Expression of key genes 

affecting artemisinin content in five Artemisia species. Scientific reports 8, 12659. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4669  Copyright ⓒ 2019Authors 

Sangsopha, W., Kanokmedhakul, K., Lekphrom, R., Kanokmedhakul, S., 2018. Chemical constituents 

and biological activities from branches of Colubrina asiatica. Natural product research 32, 1176-

1179. 

Saxena, A., Yadav, D., Mohanty, S., Cheema, H.S., Gupta, M.M., Darokar, M.P., Bawankule, D.U., 

2016. Diarylheptanoids rich fraction of Alnus nepalensis attenuates malaria pathogenesis: In-vitro 

and in-vivo study. Phytotherapy Research 30, 940-948. 

Saxena, S., Pant, N., Jain, D.C., Bhakuni, R.S., 2003. Antimalarial agents from plant sources. Current 

science, 1314-1329. 

Schwarzer, E., Turrini, F., Ulliers, D., Giribaldi, G., Ginsburg, H., Arese, P., 1992. Impairment of 

macrophage functions after ingestion of Plasmodium falciparum-infected erythrocytes or isolated 

malarial pigment. Journal of Experimental Medicine 176, 1033-1041. 

Shah, A., Rahim, S., 2017. Ethnomedicinal uses of plants for the treatment of malaria in Soon Valley, 

Khushab, Pakistan. Journal of ethnopharmacology 200, 84-106. 

Shanker, K., Khare, P., Tiwari, N., Mohanty, S., U Bawankule, D., Pal, A., 2016. Synthesis of Gold 

Mediated Biocompatible Nanocomposite of Lactone Enriched Fraction from Sahadevi (Vernonia 

cinerea Lees): An Assessment of Antimalarial Potential. Current topics in medicinal chemistry 16, 

2043-2050. 

Sharma, P., Sharma, J.D., 1998. Plants showing antiplasmodial activity--from crude extracts to 

isolated compounds. Indian Journal of Malariology 35, 57-110. 

Sharma, V., Amarnath, N., Shukla, S., Ayana, R., Kumar, N., Yadav, N., Kannan, D., Sehrawat, S., Pati, 

S., Lochab, B., 2018. Benzoxazine derivatives of phytophenols show anti-plasmodial activity via 

sodium homeostasis disruption. Bioorganic & medicinal chemistry letters 28, 1629-1637. 

Sharma, V.P., Dev, V., Phookan, S., 2015. Neglected Plasmodium vivax malaria in northeastern States 

of India. The Indian journal of medical research 141, 546. 

Sheet, W.H.O.F., 2016. World Malaria Report 2015. Back to cited text 1, 87-92. 

Shen, X., Wu, M., Liao, B., Liu, Z., Bai, R., Xiao, S., Li, X., Zhang, B., Xu, J., Chen, S., 2017. Complete 

chloroplast genome sequence and phylogenetic analysis of the medicinal plant Artemisia annua. 

Molecules 22, 1330. 

Shi, P., Fu, X., Shen, Q., Liu, M., Pan, Q., Tang, Y., Jiang, W., Lv, Z., Yan, T., Ma, Y., 2018. The roles of 

AaMIXTA1 in regulating the initiation of glandular trichomes and cuticle biosynthesis in Artemisia 

annua. New Phytologist 217, 261-276. 

Singh, N., Kaushik, N.K., Mohanakrishnan, D., Tiwari, S.K., Sahal, D., 2017a. Antiplasmodial activity of 

medicinal plants from Chhotanagpur plateau, Jharkhand, India. Journal of ethnopharmacology 165, 

152-162. 

Singh, S.V., Manhas, A., Kumar, Y., Mishra, S., Shanker, K., Khan, F., Srivastava, K., Pal, A., 2017b. 

Antimalarial activity and safety assessment of Flueggea virosa leaves and its major constituent with 

special emphasis on their mode of action. Biomedicine & Pharmacotherapy 89, 761-771. 

Singh, S.V., Manhas, A., Singh, S.P., Mishra, S., Tiwari, N., Kumar, P., Shanker, K., Srivastava, K., 

Sashidhara, K.V., Pal, A., 2015. A phenolic glycoside from Flacourtia indica induces heme mediated 

oxidative stress in Plasmodium falciparum and attenuates malaria pathogenesis in mice. 

Phytomedicine 30, 1-9. 

Son, H.-S., Kim, H.-S., Ju, J.-S., 1991. Effects of rutin and hesperidin on total cholesterol 

concentration, transaminase and alkaline phosphatase activity in $ CCl_4 $ treated rats. Applied 

Biological Chemistry 34, 318-326. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4670  Copyright ⓒ 2019Authors 

Soni, S., Gupta, S., 2009. In vitro anti plasmodial activity of Enicostemma littorale. Am. J. Infect. Dis 5, 

259-262. 

Soni, S.C., 2013. Screening of medicinal plant extracts and isolated compounds against sensitive and 

esistant strains of plasmodium falciparum for antimalarial activity. 

Struckmann, J.R., Nicolaides, A.N., 1994. A Review of the Pharmacology and Therapeutic Efficacy of 

Daflon 500 mg in Patients with Chronic Venous Insufficiency and Related Disorders. Angiology 45. 

Sumsakul, W., Mahavorasirikul, W., Naâ€•Bangchang, K., 2015. Inhibitory activities of thai medicinal 

plants with promising activities against malaria and cholangiocarcinoma on human cytochrome 

p450. Phytotherapy research 29, 1926-1933. 

Talisuna, A.O., Bloland, P., dâ€™Alessandro, U., 2004. History, dynamics, and public health 

importance of malaria parasite resistance. Clinical microbiology reviews 17, 235-254. 

Tamura, S., Kubata, B.K., Itagaki, S., Horii, T., Taba, M.K., Murakami, N., 2010. New anti-malarial 

phenylpropanoid conjugated iridoids from Morinda morindoides. Bioorganic & medicinal chemistry 

letters 20, 1520-1523. 

Tariq, A., Adnan, M., Amber, R., Pan, K., Mussarat, S., Shinwari, Z.K., 2016. Ethnomedicines and anti-

parasitic activities of Pakistani medicinal plants against Plasmodia and Leishmania parasites. Annals 

of clinical microbiology and antimicrobials 15, 52. 

Tarkang, P.A., Appiah-Opong, R., Ofori, M.F., Ayong, L.S., Nyarko, A.K., 2016. Application of multi-

target phytotherapeutic concept in malaria drug discovery: a systems biology approach in biomarker 

identification. Biomarker research 4, 25. 

Tarkang, P.A., Okalebo, F.A., Siminyu, J.D., Ngugi, W.N., Mwaura, A.M., Mugweru, J., Agbor, G.A., 

Guantai, A.N., 2014. Pharmacological evidence for the folk use of Nefang: antipyretic, anti-

inflammatory and antinociceptive activities of its constituent plants. BMC complementary and 

alternative medicine 15, 174. 

Toghueo, R.M.K., Sahal, D., Zabalgogeazcoa, Ã.Ã.i., Baker, B., Boyom, F.F., 2018. Conditioned media 

and organic elicitors underpin the production of potent antiplasmodial metabolites by endophytic 

fungi from Cameroonian medicinal plants. Parasitology Research, 1-13. 

Toma, A., Deyno, S., Fikru, A., Eyado, A., Beale, A., 2015. In vivo antiplasmodial and toxicological 

effect of crude ethanol extract of Echinops kebericho traditionally used in treatment of malaria in 

Ethiopia. Malaria journal 14, 196. 

Tshibangu, P.T., Kapepula, P.M., Kapinga, M.J.K., Mukuta, A.T., Kalenda, D.T., Tchinda, A.T., 

Mouithys-Mickalad, A.A., Jansen, O., Cieckiewicz, E., Tits, M., 2017. Antiplasmodial activity of Heinsia 

crinita (Rubiaceae) and identification of new iridoids. Journal of ethnopharmacology 196, 261-266. 

Tshitenge, D.T., Ioset, K.N., Lami, J.N., Ndelo-di-Phanzu, J., Mufusama, J.-P.K.S., Bringmann, G., 2016. 

Rational quality assessment procedure for less-investigated herbal medicines: Case of a Congolese 

antimalarial drug with an analytical report. Fitoterapia 110, 189-195. 

Verma, A.K., Johnson, J.A., Gould, M.N., Tanner, M.A., 1988. Inhibition of 7, 12-dimethylbenz (a) 

anthracene-and N-nitrosomethylurea-induced rat mammary cancer by dietary flavonol quercetin. 

Cancer research 48, 5754-5758. 

Wangdi, K., Gatton, M.L., Kelly, G.C., Banwell, C., Dev, V., Clements, A.C.A., 2016. Malaria elimination 

in India and regional implications. The Lancet infectious diseases 16, e214-e224. 

Whittaker, M.A., Dean, A.J., Chancellor, A., 2014. Advocating for malaria elimination-learning from 

the successes of other infectious disease elimination programmes. Malaria journal 13, 221. 

Winstanley, P.A., 2000. Chemotherapy for falciparum malaria: the armoury, the problems and the 

prospects. Parasitology Today 16, 146-153. 



 THINK INDIA JOURNAL                                            ISSN: 0971-1260 

                                                                                                                                                                                                     Vol-22-Issue-16-August-2019    

 
P a g e  | 4671  Copyright ⓒ 2019Authors 

Winter, R.W., Kelly, J.X., Smilkstein, M.J., Dodean, R., Hinrichs, D., Riscoe, M.K., 2008. Antimalarial 

quinolones: synthesis, potency, and mechanistic studies. Experimental parasitology 118, 487-497. 

World Health, O., 2015. Global technical strategy for malaria 2016-2030. 

Xiao, D., Liu, Z., Zhang, S., Zhou, M., He, F., Zou, M., Peng, J., Xie, X., Liu, Y., Peng, D., 2017. Berberine 

Derivatives with Different Pharmacological Activities via Structural Modifications. Mini reviews in 

medicinal chemistry. 

Yun, X., Dong, S., Hu, Q., Dai, Y., Xia, Y., 2018. 1H NMR-based metabolomics approach to investigate 

the urine samples of collagen-induced arthritis rats and the intervention of tetrandrine. Journal of 

pharmaceutical and biomedical analysis 154, 302-311. 

Zhao, Y., Zhao, K., Jiang, K., Tao, S., Li, Y., Chen, W., Kou, S., Gu, C., Li, Z., Guo, L., 2016. A review of 

flavonoids from Cassia species and their biological activity. Current pharmaceutical biotechnology 

17, 1134-1146. 

Zhou, B., Wu, Y., Dalal, S., Merino, E.F., Liu, Q.-F., Xu, C.-H., Yuan, T., Ding, J., Kingston, D.G.I., 

Cassera, M.B., 2016. Nanomolar Antimalarial Agents against Chloroquine-Resistant Plasmodium 

falciparum from Medicinal Plants and Their Structureâ€“Activity Relationships. Journal of natural 

products 80, 96-107. 

 
 

Figure 1: Few representative medicinal plants used in anti-malarial drug discovery purpose 

are shown here. Representative pictures are taken from google image site. 
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Plants species  & family Part used Useful extracted 

component 

References 

Ancistrocladusheyneanus 

(Ancistrocladaceae) 

Roots Triterpene Bringmann et al. 1997 

Triphyllumpeltatum 
(Oioncophyllaceae) 

Leaves Twigs Naphtyltetrahyd-
roisoquinoline alkaloids 

Hallock et al. 1994 

Ancistrocladuskorupensis 

(Ancistrocladaceae) 

Leaves Naphtyltetrahyd-

roisoquinoline alkaloids 

Hallock et al. 1997 

Artemisia indica 
(Asteraceae) 

Roots Steroid Sapogen in 
colourless oil  

Chanphen et al. 1998 

Brunsvigialittoralis 

(Amaryllidaceae) 

Root bark Alkaloids Oketch-Rabah et al. 

1997 

Eurycomalongifolia 
(Simaroubaceae) 

Bark Acid amide Campbell et al. 1998 

Fagararhetza (Rutaceae) Seeds & Roots Quassinoids Cimanga et al. 1997 

Hannoachlorantha  

(Simaroubaceae) 

Roots Naphthaquino-nes Kardono et al. 1991 

Nepenthes thorelii 

(Nepenthaceae) 

Whole plant Alkamides Shibuya et al. 1992 

Phyllanthus fratemus 

(Euphorbiaceae) 

Stem bark Alkaloid Francois et al. 1998 

 

Table 1: A list of medicinal plants used for the treatment of malaria is shown here. 

 


