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1. INTRODUCTION

Malaria is a severe disease brought on by 
Plasmodium parasites and transmitted via the 
bites of infected Anopheles mosquitoes [1]. 
In spite of advances in the modern era, 
malaria is a serious health condition globally, 

but more so within tropical and subtropical 
areas. The development of resistance in the 
Plasmodium species toward the traditional 
antimalarial medication has brought revived 
interest in exploring traditional herbal 
compounds as alternatives or adjunct 
therapies [2]. 
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ABSTRACT 

Malaria is a serious worldwide health problem, particularly in the tropics. Although 
traditional antimalarial drugs have worked, resistance of Plasmodium to drugs 
requires new treatments. Traditional herbal remedies for malaria have been in use for 
a long time, and some plants have shown antimalarial activity. The present review 
considers traditional herbal treatments of malaria, including their phytochemistry, 
action, clinical efficacy, and place in contemporary medicine. The key plants, 
Artemisia annua, Cinchona officinalis, and Azadirachta indica, are addressed. These 
plants have powerful bioactive molecules like artemisinin, quinine, and azadirachtin 
with promising antimalarial activity. Despite these advantages, issues such as 
standardization problems, toxicity, and regulatory hurdles need to be addressed for 
complete incorporation into contemporary healthcare. Clinical validation, 
pharmacokinetic studies, and synergistic herbal-drug combinations need to be 
focused on in future research to maximize their potential. 
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Figure 1: Artemisia annua

Herbal medicine was utilized to cure malaria 
for centuries, with several plants showing 
antimalarial activity. Most indigenous 
populations in Africa, Asia, and South 
America have used medicinal plants like 
Artemisia annua, Cinchona species, 
Azadirachta indica (neem), and Swertia 
chirayita to treat malaria symptoms and fight 
the parasite [3]. Scientific research has 
proved some of these herbal remedies 
effective, giving birth to drugs like 
artemisinin, which is extracted from 
Artemisia annua. 

Figure 2: Cinchona species 

This review discusses the traditional herbal 
remedies employed in malaria treatment, 
their bioactive constituents, mechanisms of 
action, and their potential inclusion in 
modern antimalarial drugs. The limitations of 
herbal medicine, such as standardization, 
determination of dose, and toxicity, are also 
noted [4]. By considering both traditional 
knowledge and scientific evidence, this 
research hopes to offer insight into the role of 
herbal medicine in combating malaria. 

1.1. Background 

Malaria is a potentially life-threatening 
disease brought about by Plasmodium 
parasites and transmitted to human beings by 
the bite of infected female Anopheles 
mosquitoes. In 2022, malaria resulted in 
about 247 million cases and 619,000 deaths, 
with most cases reported in sub-Saharan 
Africa, South Asia, and Latin America, as 
indicated by the World Health Organization 
(WHO). 

The disease is caused mainly by five 
Plasmodium species, of which the deadliest 
is Plasmodium falciparum [5]. Despite 
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remarkable advances in controlling malaria 
by means of vector control, insecticide-
treated bed nets (ITNs), and 
chemoprophylaxis, the disease continues to 
be a long-standing global health problem. 

1.2. Objectives of the Review 

• To Explore traditional herbal drugs that
have been used in the past for malaria
treatment in various cultures.

• To Examine the phytochemical profile of
these herbal medicines and their mode of
action against Plasmodium parasites.

• To Review clinical studies comparing the
effectiveness and safety of antimalarial
herbs.

• To Determine challenges and limitations
in adopting herbal medicine within
contemporary healthcare systems.

• To Propose future areas of research for
enhancing the efficacy and utility of the
conventional herbal medicines.

1.3. Importance of the Topic 

The study of herbal remedies for malaria is 
crucial due to: 

• Growing drug resistance – Traditional
antimalarial medications are becoming
less effective as drug-resistant
Plasmodium variants proliferate.

• Accessibility and affordability – Herbal
remedies are an affordable substitute,
especially in areas with poor incomes.

• Potential for drug discovery –
Numerous substances derived from
plants, such as quinine and artemisinin,
have already transformed the treatment of
malaria.

This review attempts to close the gap 
between traditional medicine and 
contemporary pharmacology by 
methodically examining traditional herbal 
medicines. 

2. TRADITIONAL HERBAL
REMEDIES FOR MALARIA

2.1. Herbal Remedies Traditionally Used 
for Malaria 

In many parts of the world, a number of 
medicinal plants have long been used to treat 
malaria. A list of several extensively 
researched antimalarial plants is provided 
below [6]: 

Table 1: Antimalarial Medicinal Plants and Their Mechanisms of Action 

Plant Name Active 
Compounds 

Mode of Action Geographic 
Usage 

Artemisia annua Artemisinin Generates free radicals that damage 
Plasmodium cells 

China, Africa 

Cinchona officinalis Quinine, 
Quinidine 

Inhibits hemoglobin metabolism, 
leading to parasite death 

South America, 
Africa 

Azadirachta indica 
(Neem) 

Limonoids, 
Azadirachtin 

Inhibits parasite replication and 
modulates immune response 

India, Africa 

Cryptolepis 
sanguinolenta 

Cryptolepine Interferes with DNA replication and 
topoisomerase activity 

West Africa 
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Swertia chirayita Amarogentin, 
Xanthones 

Modulates oxidative stress and 
immune response 

India, Nepal 

Herbal traditional remedies have been used to 
cure malaria for centuries, and various 
medicinal plants have been found to possess 
strong antimalarial activity. Artemisia 
annua's active ingredient artemisinin 
produces free radicals that kill Plasmodium 
parasites and forms the foundation for 
contemporary artemisinin-based 
combination therapies (ACTs) [7]. Likewise, 
quinine in Cinchona officinalis interrupts the 
parasite's hemoglobin metabolism and causes 
death. 

Figure 3: Cryptolepis sanguinolenta 

In Africa and India, Azadirachta indica 
(Neem) is extensively employed due to its 
bioactive constituents that suppress parasite 
reproduction and stimulate immunity. 
Cryptolepis sanguinolenta of West Africa has 
cryptolepine, which disrupts parasite DNA 
replication, whereas Swertia chirayita of 
Himalayan areas modulates oxidative stress 
and enhances immunity. 

These traditional medicines remain an 
integral part of malaria therapy. Still, issues 
of standardization of dosage and toxicity 

need to be resolved through scientific studies 
and clinical trials to include them in 
conventional medicine effectively. 

2.2.Phytochemistry and Mechanisms of 
Action 

• Artemisia annua and Artemisinin

Artemisia annua or sweet wormwood has 
been a part of traditional Chinese medicine 
for centuries in treating malaria and fever. It 
is the natural source of artemisinin, which is 
a sesquiterpene lactone with antimalarial 
activity. Artemisinin's action involves 
interacting with heme molecules inside the 
Plasmodium cell [8]. When the hemoglobin 
is broken down by the malaria parasite, free 
heme is produced that reacts with artemisinin 
to produce reactive oxygen species (ROS). 
These ROS bring about oxidative injury to 
parasite membranes and proteins, resulting in 
cell dysfunction and parasite death. On 
account of its quick mode of action, 
artemisinin emerged as the central pillar of 
current malaria therapy, especially as part of 
artemisinin-based combination therapies 
(ACTs), whereby artemisinin derivatives are 
blended with other antimalarial compounds 
to avoid drug resistance. 

• Cinchona Species and Quinine

Cinchona plants, which are indigenous to 
South America, have been of great 
importance in the treatment of malaria 
because they yield quinine, an alkaloid with 
potent antimalarial activity. Quinine inhibits 
the metabolism of hemoglobin in 
Plasmodium cells. Since the parasite breaks 
down hemoglobin to derive nutrients, toxic 
heme is released. Normally, Plasmodium 
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converts heme into an inert crystalline form 
known as hemozoin to prevent toxicity. But 
quinine interferes with this process and 
causes the accumulation of free heme, which 
is very poisonous to the parasite. This leads 
to parasite killing [9]. Quinine was among the 
earliest effective remedies for malaria and is 
still utilized, particularly for the treatment of 
severe cases of malaria. Yet, because of side 
effects like cinchonism (a state of tinnitus, 
nausea, and visual disturbances), quinine has 
been predominantly superseded by newer 
antimalarial medicines. 

• Azadirachta indica (Neem)

Azadirachta indica, or neem, has been widely 
used in Indian and African traditional 
medicine for its wide range of medicinal 
properties, such as antimalarial activity. 
Neem extracts have bioactive compounds 
like azadirachtin and limonoids, which are 
responsible for its antimalarial activity. 

Azadirachtin interferes with the life cycle of 
Plasmodium by inhibiting parasite 
development and replication, which 
decreases its capacity to infect red blood 
cells. Neem limonoids also have 
immunomodulatory action, stimulating the 
immune system of the body to fight malaria 
by regulating cytokine production. Neem 
also contains anti-inflammatory constituents, 
which reduce malaria symptoms like fever 
and inflammation. While neem exhibits great 
promise in antimalarial activity, more clinical 
studies must be conducted in order to 
determine standardized dosages and 
formulations for neem's safe and effective 
application to treat malaria. 

2.3. Clinical Studies and Efficacy 

Several in vitro, in vivo, and clinical studies 
have been conducted to evaluate herbal 
antimalarial efficacy: 

Table 2: Scientific Studies on Antimalarial Efficacy of Medicinal Plants 

Plant Study Type Findings Reference 

Artemisia annua Clinical trial 
(2009) 

Reduced parasite load by 80% 
within 48 hours 

WHO Reports 

Cinchona officinalis Historical 
clinical use 

Effective against P. falciparum Multiple Studies 

Azadirachta indica Animal model 
(2015) 

Reduced parasitemia by 65% Phytomedicine 
Journal 

Cryptolepis 
sanguinolenta 

In vitro study 
(2020) 

Active against chloroquine-
resistant strains 

Malaria Journal 

Various in vitro, in vivo, and clinical trials 
have been carried out to determine the 
effectiveness of herbal treatments for 
malaria. The most researched plant, 
Artemisia annua, was tested in a 2009 clinical 

trial, in which it proved to significantly 
decrease Plasmodium parasite burden by 
80% in 48 hours [10]. This evidence, 
documented in WHO studies, further 
cemented artemisinin-based treatments as the 
standard of treatment for malaria. Likewise, 
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Cinchona officinalis, which was traditionally 
employed in the treatment of malaria, has 
been consistently confirmed by various 
studies as effective against Plasmodium 
falciparum. The alkaloid quinine from 
Cinchona continues to be an important drug, 
especially for treating severe malaria. 

Another well-researched plant, Azadirachta 
indica (neem), was assessed in a 2015 animal 
model study in the Phytomedicine Journal. 
The findings demonstrated a 65% decrease in 
parasitemia, with the plant's antimalarial 
activity being indicated. The bioactive 
constituents of neem, including azadirachtin 
and limonoids, are responsible for its activity 
through interference with parasite replication 
and enhancement of immune response. Also, 
Cryptolepis sanguinolenta, a West African 
medicinal plant, was examined in a 2020 in 
vitro study published in the Malaria Journal. 
The research identified that cryptolepine, 
Cryptolepis sanguinolenta's active 
ingredient, was highly active against 
chloroquine-resistant strains of malaria and 
hence could be a drug-resistant malaria 
treatment alternative. 

These studies show the potential role of 
traditional herbal treatments in fighting 
malaria. Yet more clinical trials and 
standardized products are needed to bring 
these natural therapies into mainstream 
medicine effectively. 

2.4. Challenges and Limitations 

While herbal remedies hold much promise 
for malaria treatment, various challenges and 
constraints limit their application. Some of 
these challenges involve standardization 
problems, toxicity issues, regulatory 
challenges, and concerns about resistance, all 
of which need to be overcome through more 
research and policy formulation. 

1. Standardization Issues

One of the greatest challenges with the 
application of herbal medicine to treat 
malaria is the variability of the concentration 
of bioactive compounds. The quality of 
herbal preparations is subject to numerous 
variables such as soil quality, weather 
conditions, agricultural practices, and how it 
is harvested [11]. For instance, the level of 
artemisinin in Artemisia annua is greatly 
dependent on the place where it grows, 
influencing its therapeutic potency. The 
absence of a standardized extraction and 
formulation method produces uneven dosing, 
making uniform efficacy in treating malaria a 
challenging goal to meet. Resolution is found 
through upgraded quality control protocols, 
standardized culturing methods, and 
enhanced extraction techniques to uphold 
uniform bioactive compound concentrations. 

2. Toxicity and Side Effects

Although most herbal drugs are safe to use in 
traditional medicine, there are some plant 
extracts that have been reported to be toxic at 
high concentrations. Some bioactive 
molecules may be hepatotoxic (toxic to the 
liver), neurotoxic (toxic to the nervous 
system), or elicit allergic responses in 
sensitive patients. For instance, high doses of 
quinine from Cinchona bark may cause 
cinchonism, a condition of nausea, dizziness, 
and visual disturbances. In parallel, certain 
neem extracts have also been found to induce 
liver toxicity at high doses. Without dosage 
regulation and clinical testing, the risk of 
unsafe effects is still a major issue. All 
research inputs need to go towards 
ascertaining safe dosages limits, finding out 
possible toxic effects, and establishing safe 
formulations for use in humans. 

3. Regulatory Barriers
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A further significant constraint is the absence 
of clinical approval and regulatory licensing 
of herbal antimalarial medications. While 
new drug pharmaceuticals have to undergo 
stringent clinical tests before approval by the 
World Health Organization (WHO) and the 
U.S. Food and Drug Administration (FDA), 
most herbs are not based on enough clinical 
data to obtain regulatory approval [12]. Lack 
of comprehensive safety and efficacy data 
makes it difficult for herbal therapy to be 
incorporated into conventional medical 
practice. Furthermore, traditional drugs are 
generally defined as dietary supplements and 
not as pharmaceutical products, and hence 
regulatory control is restricted. Large-scale 
clinical trials and coordinated actions by 
researchers, policymakers, and regulators 
must be taken to prove herbal drugs as 
alternatives or adjunct therapies for malaria. 

4. Resistance Concerns

The uncontrolled and widespread application 
of herbal antimalarial medicines is a concern 
in the potential emergence of drug-resistant 
malaria strains. Just as improper application 
of orthodox antimalarial drugs like 

chloroquine and artemisinin has resulted in 
drug-resistant Plasmodium strains, excessive 
or subtherapeutic application of herbal 
medicines may lead to resistance problems. 
For instance, inconsistent consumption of 
low doses of artemisinin-rich herbal 
preparations can fail to completely clear 
Plasmodium parasites, on which the parasites 
eventually develop resistance. This may 
compromise the efficacy of herbal as well as 
traditional malaria drugs [13]. To avoid 
compromising this, it is imperative that 
guidelines for safe usage of herbal treatments 
be put in place, track patterns of resistance, 
and encourage incorporation of herbal 
medicine into evidence-based treatment 
guidelines. 

2.5. Summary of Key Research Studies 

Several research studies have investigated 
the effectiveness of herbal remedies in the 
treatment of malaria, with emphasis on their 
bioactive compounds, modes of action, and 
possibility of incorporation into 
contemporary medicine. The following table 
highlights major studies: 

Table 3: Key Research Studies on Antimalarial Treatments 

Study Methodology Findings 
WHO Clinical Trial 

(2009) 
Randomized control 

trial 
ACTs reduced parasite load by 80% 

Phytomedicine Study 
(2015) 

Animal study Neem extract reduced malaria symptoms by 
65% 

Malaria Journal (2020) In vitro study Cryptolepis was effective against chloroquine-
resistant malaria strains 

The research shows the efficacy of different 
antimalarial drugs using different research 
methods. The WHO Clinical Trial (2009) of 

a randomized control trial concluded that 
Artemisinin-based Combination Therapies 
(ACTs) lowered parasite burden by 80%, 
validating their use as a first-line treatment 
for malaria [14]. Also, the Phytomedicine 
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Study (2015), an animal study, indicated that 
Neem extract decreased symptoms of malaria 
by 65%, positing its use as an adjunct 
therapy, although more human trials are 
warranted. The Malaria Journal (2020) in 
vitro study also indicated Cryptolepis was 
successful against chloroquine-resistant 

malaria strains, noting its potential in 
combating drug resistance [15]. These results 
highlight the significance of both traditional 
and herbal remedies in the control of malaria 
while underlining the necessity for additional 
studies to further develop their clinical utility 
[16]. 

Table 4: Research Study 

References Title Topic Covered Research Study 

Willcox, M. L., & 
Bodeker, G. (2004) 

[17]  

Traditional herbal 
medicines for 

malaria 

Role of herbal 
medicine in 
malaria treatment 

talked about the value of 
conventional herbal 
treatments for treating 
malaria and their 
potential for medication 

development. 

Suswardany, D. L., 
Sibbritt, D. W., 
Supardi, S., Chang, S., 
& Adams, J. (2015) 

[18] 

A critical review of 
traditional medicine 
and traditional 
healer use for 
malaria and among 
people in malaria-

endemic areas 

Traditional healer 
practices and 
malaria treatment 

examined how traditional 
healers and medicine are 
used in areas where 
malaria is common, 
especially in low- and 
middle-income Asia-

Pacific nations. 

Erhirhie, E. O., 
Ikegbune, C., Okeke, 
A. I., Onwuzuligbo, C.
C., Madubuogwu, N.
U., Chukwudulue, U.
M., & Okonkwo, O. B.

(2021) [19]  

Antimalarial herbal 
drugs: A review of 
their interactions 
with conventional 

antimalarial drugs 

Interactions 
between herbal 
and conventional 
antimalarial drugs 

examined the
pharmacological 

relationships between 
traditional therapies and 
natural antimalarial 

medicines. 

Nigussie, G., & Wale, 
M. (2022) [20]

Medicinal plants 
used in traditional 
treatment of malaria 

in Ethiopia 

Ethnomedicine 
and efficacy of 

medicinal plants 

investigated the
antimalarial toxicity and 
effectiveness of several 
medicinal herbs used in 
Ethiopia to treat malaria. 

Tuasha, N., Fekadu, S., 
& Deyno, S. (2023) 

[21] 

Prevalence of herbal 
and traditional 
medicine in 
Ethiopia: a 
systematic review 

Usage patterns of 
herbal medicine 

for malaria 

investigated the
prevalence of traditional 
medicine use in Ethiopia 
for the previous 20 years 
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and meta-analysis of 
20-year studies

using a systematic review 
and meta-analysis. 

Tabuti, J. R., Obakiro, 
S. B., Nabatanzi, A.,
Anywar, G., Nambejja,
C., Mutyaba, M. R., ...
& Waako, P. (2023)

[22] 

Medicinal plants 
used for treatment of 
malaria by 

indigenous 
communities of 
Tororo District, 

Eastern Uganda 

Indigenous 
knowledge and 
malaria treatment 

examined Ugandan 
indigenous groups' 
traditional use of 
medicinal herbs to cure 

malaria. 

Saggar, S., Mir, P. A., 
Kumar, N., Chawla, A., 
Uppal, J., & Kaur, A. 

(2022) [23] 

Traditional and 
herbal medicines: 
opportunities and 

challenges 

Opportunities and 
limitations of 

herbal medicine 

examined the advantages, 
difficulties, and legal 
issues surrounding the 
incorporation of herbal 
medicine into healthcare 

systems. 

Chaachouay, N., & 
Zidane, L. (2024) [24] 

Plant-derived 
natural products: a 
source for drug 
discovery and 

development 

Herbal medicine 
and drug 

discovery 

investigated the use of 
natural chemicals 
obtained from plants in 
the development of 
pharmaceutical drugs, 
particularly the treatment 

of malaria. 

3. DISCUSSION
3.1. Implications and Significance

The results of this review highlight the huge 
potential of herbal medicine in the treatment 
of malaria, and their role in fighting the 
disease, particularly in areas where 
traditional therapies are no longer effective 
[25]. With growing resistance to synthetic 
antimalarial drugs such as chloroquine and 
artemisinin-based combination therapies 
(ACTs), medicinal plants are a hopeful 
alternative [26]. Scientific authentication of 
these long-standing herbal medicines may 
pave the way for new plant-based 
antimalarial medicines, making it a more 

sustainable strategy for controlling malaria. 
Investment in research and development 
could help herbal medicine make a 
significant contribution to the battle against 
drug resistance and enhancing worldwide 
malaria control strategy [27]. 

 Advancing Drug Discovery and
Pharmacology

One of the most important implications of 
this research is its role in the current quest for 
new antimalarial drugs [28]. Some of the 
plants under discussion, like Artemisia 
annua, Cinchona officinalis, Azadirachta 
indica, and Cryptolepis sanguinolenta, are 
rich in bioactive compounds that possess 
strong antimalarial activities. The isolation 
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and identification of these compounds may 
lead to the discovery of new drugs that may 
be effective against Plasmodium strains that 
are resistant to current drugs [29]. For 
instance, artemisinin from Artemisia annua 
has already transformed the treatment of 
malaria, and continued investigation into 
analogous plant compounds may produce 
next-generation drugs. Combining traditional 
herbalism with contemporary 
pharmacological methods guarantees that 
promising natural compounds are put 
through stringent scientific evaluation for 
safety and efficacy [30]. 

 Integration into Public Health Policies

The integration of herbal medicine into 
national and international malaria control 
programs has the potential to greatly improve 
community-based malaria control. Most rural 
and underserved areas with high malaria 
transmission have poor access to 
pharmaceutical medicines because of 
economic limitations, logistical issues, and 
health infrastructure shortcomings [31]. 
Under these circumstances, the utilization of 
locally available medicinal plants presents a 
cost-effective and culturally acceptable 
option. Governments and health agencies can 
collaborate towards the development of 
standardized herbal remedies, educating 
healthcare professionals in their application, 
and assuring their regulated and safe supply 
[32]. The introduction of herbal medicines as 
complementary therapies to conventional 
treatments may enhance access to malaria 
care, especially in rural communities. 

 Preserving Traditional Knowledge and
Sustainable Healthcare

The other significant feature of this review is 
the involvement of traditional knowledge in 
treating malaria. Indigenous people have 

used medicinal plants for centuries, and 
knowledge has been transferred from 
generation to generation [33]. With growing 
modernization and deforestation, however, 
most of these traditional healing practices 
face the danger of being forgotten. 
Identification and incorporation of 
indigenous knowledge into contemporary 
scientific investigation not only conserves 
cultural heritage but also facilitates the 
sustainable use of medicinal plants. 
Interdisciplinary coordination among 
ethnobotanists, medical scientists, and local 
communities can aid in documenting and 
authenticating traditional medicines, thus 
ensuring their continued application in 
evidence-based practice [34]. 

 Economic and Healthcare Benefits in
Low-Resource Settings

The economic effects of using herbal 
remedies to treat malaria are also noteworthy. 
Antimalarial drugs may be costly when they 
are synthetic, putting a strain on both 
healthcare systems and individuals in poor 
countries [35]. Encouraging the cultivation 
and use of medicinal plants that are readily 
available in local areas could reduce 
healthcare costs while at the same time 
creating economic opportunities for farmers 
and practitioners of herbal medicine [36]. In 
addition, investment in domestic herbal 
medicine business may create jobs and 
enhance self-sufficient healthcare systems in 
developing areas. 

Generally, the implications of this review 
underscore the need for sustained research 
and policy incorporation of herbal remedies 
in the treatment of malaria [37] [38]. Through 
the utilization of plant-based therapies, 
overcoming drug resistance issues, and the 
safe and standardized application of 
traditional medicine, the global struggle 
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against malaria can be considerably 
improved. Blending ancient wisdom with 
scientific innovation has the ability to bring 
about a sustainable, accessible, and efficient 
strategy for the management of malaria to the 
benefit of local populations as well as global 
healthcare. 

3.2. Gaps in Current Research 

Despite promising findings, several critical 
gaps remain in the research on herbal 
antimalarials: 

1. Lack of Large-Scale Clinical Trials –
Although in vitro and animal models
have been the subject of numerous
studies, extensive human clinical trials
are required to verify safety and
effectiveness [39].

2. Standardization Issues – Dosage
standardization is made more difficult by
variations in bioactive component
concentrations among various plant
species and environmental 
circumstances.

3. Potential Toxicity Concerns – At high
dosages, certain herbal extracts have
hazardous consequences that call for
additional toxicological testing.

4. Regulatory Challenges – The
incorporation of herbal-based
antimalarial medicines into mainstream
medicine is impeded by the lack of
defined regulatory procedures for their
approval.

3.3. Future Research Directions 

Future research should focus on the 
following areas: 

• Creating standardized formulas to
guarantee constant quantities of active
ingredients.

• Carrying out extensive clinical trials on
humans to determine safety and efficacy
profiles.

• Investigating potential synergistic effects
by mixing herbal extracts with already
available antimalarial medications to
enhance therapeutic results.

• Improving pharmacokinetic research to
ascertain metabolism, bioavailability, and
ideal dosage schedules.

• Integrating proven herbal remedies into
regional health programs to improve
community-based malaria prevention.

4. CONCLUSION

Herbal medicine has been a central 
component of malaria therapy for centuries. 
Many medicinal plants, such as Artemisia 
annua, Cinchona officinalis, and Azadirachta 
indica, possess strong antimalarial activities 
with some already giving rise to current 
drugs [40]. 

Still, the standardization, safety validation, 
and regulatory approval issues need to be 
overcome for broader applications in 
contemporary healthcare. Future studies 
should focus on clinical trials, 
pharmacokinetic analyses, and combination 
treatment strategies to best utilize herbal 
medicine for the control of malaria. 

By filling the gap between scientific studies 
and traditional knowledge, herbal medicine 
can play an important role in global malaria 
eradication. 
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