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Annona muricata, or soursop, has gained lots of attention in the 
pharmaceutical field due to its broad therapeutic potential. This study 
aims to analyze the pharmacological activities of soursop, including its 
Anti-cancer, antioxidant, and antidiabetic properties. The method used 
was a systematic literature review involving article searches using 
Google Scholar as the database, yielding 2,180 articles published 
between 2013 and 2024. The study results indicate that 96% ethanol 
is the most commonly used solvent (17.07%), with human cancer cells 
as the primary test subjects (21.57%) and soursop leaves as the most 
frequently used sample part (77%). Maceration is the most commonly 
applied extraction method (48%), with the most prominent 
pharmacological effect being Anti-cancer activity (40%). The 
conclusion of this research highlights the significant potential of 
soursop for developing herbal medicines. 
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INTRODUCTION  
Annona Muricata or commonly known as soursop, is a plant that originates from tropical areas 

in the Americas, namely the Amazon Forest, the Caribbean, and Central America, but now soursop is 
widely distributed in various tropical countries including Indonesia. This part of soursop, especially the 
leaves and fruits, is often used in various kinds of medicine. “Traditionally, soursop has been used to 
treat fever, indigestion, pain, and to enhance immunity. In addition, its sweet-sour fruit flavor makes it 
popular as a food and as a base for drinks and other processed products. Botanically, soursop belongs to 
the Annonaceae family and has a rich chemical content, such as acetogenin, alkaloids, flavonoids, and 
phenols, each of which has an important role in supporting its pharmacological effects (Cahyawati, 
2020).  

In today's world of pharmacology, soursop plants have become an interesting subject of 
research due to their diverse bioactive content. One of the most researched compounds in soursop is 
acetogenin, which has been shown to have Anti-cancer, antimicrobial, and antidiabetic activity. Recent 
studies show that soursop leaf extract can inhibit the growth of cancer cells in laboratory tests (in vitro) 
through the mechanism of apoptosis or programmed cell death. In addition, the flavonoid compounds in 
soursop leaves are also known to have strong antioxidant effects, which can protect the body from 
oxidative damage caused by free radicals. Thus, the role that soursop has is not limited to traditional 
medicine, but also makes a great contribution to the innovation of modern plant medicines 
(Mukarromah, 2020). 

Since 2019, studies on the potential pharmacological effects of soursop plants have grown 
rapidly. These studies cover a wide variety of aspects, including Anti-cancer, antioxidant, and 
antibacterial activity. For example, a study by Foster et al, (2020) that highlighted the Anti-cancer and 
anti-angiogenic effects of soursop plant leaves and stems on human cancer cell cultures (Foster et al., 
2020). Another study by Agung Ayu Anggreni Permatasari et al, (2013)showed antibacterial activity 
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against Escherichia Coli which means this shows its potential to be used as a cure for Colibasilosis 
disease which usually affects farm animals. Treatment of colibasilosis is usually done by giving 
antibiotics to farm animals. However, the use of antibiotics in animals can spur the development of 
antibiotic resistance in the meat of livestock (Agung Ayu Anggreni Permatasari et al., 2013). 

Conducting a literature review on the pharmacological effects of soursop is very important 
given the increasing number of new studies published every year. By summarizing these findings, we 
and other researchers can understand the patterns of plant utilization in a structured and directed way. 
In addition, the literature study helps identify gaps in existing research, thus encouraging more in-depth 
research in the future. This is particularly important because, despite a lot of research done, aspects such 
as drug-herbal interactions and long-term toxic effects still need further exploration. Therefore, this 
study is expected to provide a strong scientific basis for further research. 

The study of literature plays an important role in the field of pharmacy by linking traditional 
knowledge with modern scientific advances. The study proves the traditional use of medicinal plants, 
such as soursop (Annona muricata), which is known to treat diabetes, cancer, and hypertension, while 
identifying bioactive compounds such as alkaloids, phenols, and acetogen that are responsible for these 
therapeutic effects. In addition, the study promotes the sustainable use of local biodiversity, 
demonstrating the potential of native plants as a pharmaceutical resource. By linking the observed 
bioactivity with specific phytochemicals, the literature review provides a solid foundation for the 
development of evidence-based herbal medicines, supporting their safety and effectiveness in today's 
healthcare (Qomaliyah, 2022). 

The main objective of this literature review is to analyze and summarize the latest findings 
regarding the pharmacological effects of soursop plants (Annona muricata). This study also aims to 
identify the mechanism of action of bioactive compounds in soursop and their pharmacological effects, 
as well as evaluate their benefits in treatment. Thus, it is expected to provide a more comprehensive 
insight into the therapeutic potential of soursop, as well as provide direction for future research. 

 
METHODS  

The research was conducted by searching for Journal Articles using Google Scholar as the 
database, which resulted in 2,180 articles published from 2013 to 2024. To ensure a broader coverage 
of articles, the following keywords were used: 'Annona Muricata', 'cancer', 'pharmacology', and 'Extract'. 
In addition, the search was also limited to articles focusing on pharmaceutical science, pharmacological 
effects, and research on soursop plants and their health benefits. 

The PRISMA (Preferred Reporting Items for Systematic and Meta-Analyses) framework is used 
to guide the article selection process. The article selection process involves 3 stages, namely 
identification, screening, and eligibility assessment. The keywords used were identified based on the 
recommendations of experts and based on previous research research. An initial search yielded 2,180 
article. 
 

Table 1. Inclusion and Exclusion Criteria 

Criteria Inclusion Exclusion 

Year Published in between 2013 - 2024 <2013 

Language Indonesian and English Using languages other than 

English and Indonesian  

Paper Type Journal Articles Review articles, Books, 

Conference Proceedings 

Fields in Database Pharmacy, Botany, Medicine, 

Pharmacology, Health, Science, 

Biological Sciences 

Business, Psychology, Economy, 

Art, Architecture, Humanities 
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The following is the flow of literature selection used: 
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The search results with the keyword 

Annona Muricata, Pharmacology, Extract in 

the Google Scholar database amounted to 

2,180 articles. 

Articles not published between 

2013-2024 

(n = 750) 

Article Screening = 1. 430 

The article does not fall into the 

category 

1. The article is not of the original 

paper type 

2. The article uses a language other 

than Indonesian and English 

3. The article does not include 

themes of Pharmacy, Botany, 

Medicine, Pharmacology, Health, 

Science, Biology 

(n= 497) 

Articles deemed worthy of review  

(n= 933) 

 Access closed and irrelevant 

(n = 900) 

 

Articles reviewed = 33 
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RESULTS AND DISCUSSION  
Based on the inclusion and exclusion criteria available in Table 1.1, a total of 933 articles were 
obtained based on theme categories, after further review, as many as 900 articles were eliminated due 
to closed access, less relevant to the inclusion category, and the remaining 33 articles were further 
reviewed (Table 1.2) 

 
Table 2 . Review Results 

No Author Solvent Sample 
part 

Test 
animals/microbes 

Extraction 
Methods 

Pharmacological 
Effects 

1 (Fatmawati et 
al., 2019) 

Ethanol Leaf Human breast 
cancer cell (MCF-7) 
& normal vero cell 

Soxhletation Anti-cancer 

2 (Merlín-Lucas et 
al., 2021) 

Ethanol Leaf Balb/c mice breast 
cancer cell 

Maceration Anti-cancer 

3 (Adila Putri 
Ramandhita & 
Hanum, 2022) 

Ethanol 
96% 

Leaf Human hepG2 liver 
cancer cell culture 

Maceration Anti-cancer 

4 (Silihe et al., 
2023) 

Ethanol 
96% &  
Distilled 
water 

Leaf, 
Fruit 

Female wistar rat Maceration Anti-cancer 

5 (Foster et al., 
2020) 
 

Hexane, 
Ethyl 
Acetate, 
Ethanol 

Leaf, 
Cortex 

Human prostate 
cancer cell (DU-
145, PC-3, RWPE-1) 

Fractination Proliferase 
Inhibition 

6 (Shashanka K. et 
al., 2020) 

Methanol, 
Distilled 
water 

Fruit, 
seed 

Human cancer cell Soxhletation Anti-cancer 

7 (Perinbarajan et 
al., 2024) 

Ethanol Leaf Human breast 
cancer cell 

Soxhletation Anti-cancer, Anti-
proliferase, Anti-
Apoptotic 
decrease 

8 (Rosdi et al., 
2024) 

Ethanol Leaf Human lung cancer 
cell 

Maceration 
& Sonication 

Anti-cancer 

9 (Salac et al., 
2022) 

Methanol, 
N-hexane, 
Ethyl 
Acetate 

Leaf Human lung cancer 
cell 

Maceration Anti-cancer 

10 (Mary et al., 
2024) 

Distilled 
Water 

Leaf Human cancer cell 
SCC-15 

Soxhletation Anti-
proliferation, 
apoptotic 
induction 

11 (Almutairi et al., 
2023) 

N-Hexane, 
Chloroform, 
Ethyl 
Acetate, 
Methanol 

Leaf Human cancer cell Soxhletation Anti-cancer 

12 (Salih et al., 
2023) 

Ethanol  Leaf Human cancer cell Extraction 
with rocking 
incubator 

Anti-cancer 

13 (Swapna B et al., 
2022) 

Hydro-
Alcoholic, 
Ethyl 
Acetate 

Fruit Human lung cancer 
cell 

Liquid-
phase 
extraction 

Anti-cancer 



 
 

Review Article 

Indonesian Journal of Health Pharmacy 

A Scoping Review : Research Trend Pharmacology Of Annona 

muricata 

 

24 
 

14 (Jyothi et al., 
2023) 

Hexane  Seed Human cancer cell Soxhletation  Anti-proliferation 

15 (Adri & 
Hersoelistyorini, 
2013) 

Methanol Leaf - Drying 
Methods 

Anti-oxidant 

16 (Agung Ayu 
Anggreni 
Permatasari et 
al., 2013) 

Aquadet Leaf Escherichia Coli Mechanical 
Extraction 

Anti-bacteria 

17 (Adeanne C & 
Jonathan 
Schaduw, 2018) 

Ethanol  
96% 

Leaf - Maceration - 

18 (Sugiharto et al., 
2021) 

Ethanol Leaf - Maceration Anti-
hyperglycemia 

19 (Novianty et al., 
2022) 

Distilled 
Water 

Leaf - - Anti-
hyperglycemia 

20 (Purnamasari, 
2021) 

Ethanol 
70% 

Leaf - Maceration Anti-bacteria, 
anti-oxidant, anti-
cancer, anti-
inflamation 

21 (Pertiwi et al., 
2020) 

Distilled 
Water  

Leaf Human breast 
cancer cell line 
T47D 

- Anti-cancer 

22 (Saputra & 
Sukanty, 2024) 

Ethanol 
70% 

Leaf - Maceration Anti-oxidant, 
anti-microbia, 
anti-cancer 

23 (Erlinawati & 
Wardani, 2022) 

Ethanol 
96% 

Leaf - Maceration Anti-oxidant, 
anti-cancer 

24 (Latifa Putri & 
Simon Bambang, 
2018) 

Ethanol 
96% 

Leaf - Drying 
Methods 

Anti-oxidant 

25 (Arfa Yanti et al., 
2020) 

Distilled 
Water 

Leaf Escherichia Coli & 
Staphylococcus 
Aureus 

- Anti-bacteria 

26 (Andri et al., 
2022) 

- - Hypertensive 
Patient 

Decoction Vasodilatation 

27 (Asbanu et al., 
2019) 

N-Hexane. 
Ethyl 
Acetate, 
Methanol 

Leaf - Maceration Anti-oxidant 

28 (Yulianto, 2019) - - - - Hipotensve 
29 (Fadel & Besan, 

2021) 
Ethanol 
96% 

Leaf Balb/c mice Soxhletation Anti-
hyperglycemia 

30 (da Silva Santos 
et al., 2021) 

Ethanol & 
distilled 
water 

Fruit Saccharomyces 
Cerevisae 

Maceration Anti-microbia 

31 (A. Makuasa & 
Ningsih, 2020) 

Ethanol 
96% 

Leaf - Maceration Anti-oxidant 

32 (Naik et al., 
2021) 

Methanol & 
Dimethyl 
Sulfoxide 

Leaf Mice Soxhletation Anti-cancer 

33 (El-Wakil et al., 
2021) 

Dimethyl 
Sulfoxide 

Leaf Mice - Anti-helmintic 
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Solvents Used 
 Based on the data from the article attached in Figure 2.1, water and 96% ethanol are the most 
commonly used solvents, each reaching 17.07%. This highlights the flexibility and effectiveness of water 
as a polar solvent in extracting water-soluble active compounds. Meanwhile, 96% ethanol is often used 
due to its ability to dissolve polar and semi-polar compounds, which are often the main bioactive 
constituents in extracting compounds from plants, such as phenolic compounds and flavonoids. Ethanol 
itself is an organic solvent frequently used for extraction processes, and there are already numerous 
reports or research articles on the use of ethanol. Some reasons for the widespread use of ethanol include 
its relatively low toxicity compared to acetone and methanol, low cost, applicability in various extraction 
methods, and safety for extracts intended for pharmaceuticals and food (Hakim & Saputri, 2020). 

 

 
Figure 2. Percentage diagram of the solvent used 

 
12.2% of the articles used Methanol as a solvent, and methanol itself is a polar solvent that is 

commonly used due to its efficiency in extracting highly polar bioactive compounds. Ethyl acetate, used 
in 9.76%, is preferred for semi-polar compounds such as alkaloids. Other solvents, like n-hexane 
(7.32%), are primarily used for non-polar compounds, including lipids and essential oils. This difference 
reflects that the selection of solvents in each article is made based on the chemical properties of the 
targeted compounds. 
 In the research conducted by Puspa Yani et al, (2023), the difference in the type of solvent used 
for extracting, particularly flavonoids from soursop leaves, has a significant impact. This study shows 
that the total flavonoid content varies according to the polarity level of the solvent used. In this study, 
three solvents, namely 96% ethanol, ethyl acetate, and n-hexane, were used for the extraction process 
using the maceration method. The results showed that the highest flavonoid content was found in the 
semi-polar solvent ethyl acetate at 97.2381 mgQE/g, followed by n-hexane (73.6667 mgQE/g), and the 
lowest in 96% ethanol (68.9048 mgQE/g). This difference is due to the polarity characteristics of 
flavonoids and solvents, where certain flavonoid compounds are more soluble in semi-polar solvents 
compared to polar or non-polar solvents (Puspa Yani et al., 2023). 
 
Test Animals/Microbes 
 The diagram in Figure 2.2 shows the distribution of test subjects, including animals, microbes, 
and human samples used in each reviewed study. The largest percentage (58.82%) is comprised of 
hypertensive patients, and this large percentage is found in a quasi-experimental study conducted by 
Andri et al. in 2022. This study aims to determine the comparison of the use of soursop leaf decoction on 
blood pressure reduction in hypertensive patients in the Working Area of the Lingkar Barat Health 
Center in Bengkulu City (Andri et al., 2022). 
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Figure 3. Percentage diagram of the test animals/microbes used 

 
 The second most common research test model is human cancer cells, with a percentage of 
21.57%. This focus indicates the growing interest of researchers in the Anti-cancer properties of 
soursop, as this plant is known to contain bioactive compounds such as acetogenins and alkaloids, which 
exhibit cytotoxic effects on various cancer cell lines. The use of cancer cell models allows researchers to 
explore more about the mechanisms of action of bioactive compounds, such as the induction of apoptosis 
or cell cycle arrest, and can provide insights into the potential of soursop as a natural Anti-cancer agent. 
 Animals and bacteria are also used in some research, although not as much as cancer cells and 
humans. The use of animals such as mice is important in preclinical studies to assess pharmacokinetics, 
toxicity, and in vivo effects. Mice are widely used as laboratory animals because they have advantages 
such as a relatively short life cycle, a large number of offspring per birth, ease of handling, reproductive 
characteristics similar to other mammals, and anatomical, physiological, and genetic structures that are 
similar to humans(Herrmann et al., 2019; Mutiarahmi et al., 2021). The use of microbes such as 
Saccharomyces cerevisiae, Escherichia coli, and Staphylococcus aureus accounts for a smaller 
percentage (ranging from 1.96% to 3.92%), mainly for antimicrobial and antibacterial studies. 
 
Sample 
 Some of the previous studies have shown that soursop leaves contain high concentrations of 
flavonoids and acetogenins, which have cytotoxic activity against cancer cells, making them the most 
researched part in the context of treatment (Diputra et al., 2023). Meanwhile, soursop seeds also contain 
bioactive compounds, but in different proportions; the seeds contain more toxic compounds that can 
function as natural insecticides (Siswarni MZ et al., 2016). The fruit, although not as popular as the leaves 
in health research, also has nutritional and health benefits, such as important vitamin and mineral 
content (da Silva Santos et al., 2021). The stem has the highest carbohydrate content and also contains 
annonaceous acetogenins that have cytotoxic effects against cancer cells (van de Grift, 2020). 
   

Leaf 
 Out of 32 studies reviewed, the leaves are the most commonly used sample part compared to 
other parts of the soursop plant. A total of 27 out of 33 articles reviewed used soursop leaves as a sample. 
This may be due to the fact that soursop leaves contain several secondary metabolite compounds such 
as polyphenols, triterpenoids, saponins, and flavonoids. One of the compounds found in soursop leaves, 
flavonoids, belongs to the group of phenolic compounds that are widely available as plant pigments in 
red, purple, blue, and yellow colors found in various plants. Soursop leaves have effective properties for 
curing cancer (Erlinawati & Wardani, 2022). 

5.88%

21.57%

1.96%

3.92%

1.96%

3.92%

58.82%

1.96%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Mice

Human Cancer cell

Saccharomyces cerevisiae

Escherichia coli

Staphylococcus aureus

Mice

Hypertensive patient

Monkey



 
 

Indonesian Journal of Health Pharmacy  

A Scoping Review : Research Trend Pharmacology Of Annona 

muricata 

Review Article 

 

27 
 

 
Figure 4. Diagram of Sample Part used in the research 

 
 Fruit 

In addition to its leaves, soursop fruit also contains many beneficial components for the body. 
Although it is not used for research as much as the leaves, soursop fruit also plays a significant role in 
studying pharmacological effects. Soursop fruit is known for its high nutritional value, containing 
vitamins, minerals, and fiber, as well as bioactive compounds such as phenolics and ascorbic acid. 
Research focusing on the fruit often explores its antioxidant potential and possible applications in 
managing metabolic disorders such as diabetes or obesity. One study that utilized the fruit, conducted 
by Swapna B et al, (2022), concluded that the hydroalcoholic and ethyl acetate extracts from Annona 
Muricata have Anti-cancer potential against human lung and oral carcinoma (Swapna B et al., 2022). 
However, its lower usage percentage compared to the leaves suggests that the primary value of the fruit 
is considered to be more nutritional than pharmacological. 

Cortex 
Other parts, such as the bark and seeds, are less frequently studied. Only 1 out of 32 articles 

used samples of soursop plant stems, a study by Foster et al, (2020) explained the selective and strong 
cytotoxic effects of the bark extract of A. muricata on prostate cancer cell lines (PC3 and DU-145) 
compared to normal cells. Through an in-vitro biochemical panel, the standard ethyl acetate extract from 
the bark showed a necrotic cell death pathway without triggering reactive oxygen species, inhibiting 
angiogenesis markers, and enhancing the impact of docetaxel chemotherapy on DU-145 cells. These 
findings suggest the potential of annonacin and the bark extract of A. muricata as selective cytotoxic 
agents with antimetastatic and antiangiogenic potential, and further in-vivo research is needed to 
determine physiological sizes and a complete understanding of the observed cytotoxicity 
mechanisms(Foster et al., 2020). 

Seed 
Soursop seeds contain bioactive components such as annonacin, and 2 reviewed articles show 

the potential of soursop seed extracts as anti-cancer agents, particularly for breast cancer in women. The 
low percentage of the use of these parts in research may be attributed to challenges in accessibility or 
the limited amount of bioactive compounds compared to the leaves. Overall, the difference in the number 
of these sample usages highlights the flexibility of soursop as a medicinal plant, while emphasizing the 
central role of its leaves in pharmacological research. 
 
Extraction Methods 
 Maceration is the most commonly used method, accounting for 48% of studies. This technique 
involves soaking plant materials in a solvent at room temperature, allowing for the efficient extraction 
of thermolabile bioactive compounds such as flavonoids, tannins, and alkaloids. Maceration is popular 
due to its simplicity, cost-effectiveness, and ability to extract polar and semi-polar compounds 
commonly found in soursop. 
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Figure 5. Diagram of Extraction methods used in reviewed researches 

 
 The second commonly used method is Soxhlet extraction, with 28% of the reviewed articles 
using this method. This method utilizes continuous solvent circulation to extract compounds at high 
temperatures, making it more effective for non-polar or less polar compounds. Although Soxhlet 
extraction is more time-efficient and yields higher concentrations of bioactive substances compared to 
maceration, its dependence on heat can damage thermolabile compounds, which may explain its lower 
usage compared to maceration. 
 Other methods, such as the drying method (7%), mechanical extraction, sonication, and shaking 
incubators, each contribute 3%. These methods are less commonly used and are more often applied in 
specific contexts where targeting certain bioactive compounds is necessary or when standard 
techniques such as maceration and Soxhlet extraction are inadequate. The limited use of these extraction 
methods indicates that simpler and established methods like maceration and Soxhlet extraction remain 
the primary choice for extracting bioactive compounds from soursop in most pharmacological studies. 
 The differences in extraction methods have a significant impact on the yield and quality of 
compounds extracted from soursop leaves. The maceration method, although simple and commonly 
used, requires a longer time and can produce lower yields compared to more modern methods such as 
Microwave Assisted Extraction (MAE) or sonication. Research shows that MAE, which uses microwave 
energy, can enhance extraction efficiency by reducing the time and amount of solvent needed, as well as 
yielding higher antioxidant activity (Latifa Putri & Simon Bambang, 2018). Furthermore, the use of 
different solvents also affects the levels of bioactive compounds; for example, methanol has been shown 
to provide higher yields of flavonoids compared to 70% ethanol. Therefore, the selection of appropriate 
extraction methods and solvents is crucial to optimize the extraction results of compounds from soursop 
leaves (Sumantri et al., 1988). 
 
Pharmacological Effects 
 Based on several previous studies, it is known that the extract from soursop leaves can inhibit 
the growth of cancer cells and has cytotoxic activity against several types of cancer, such as breast and 
lung cancer  (Cahyawati, 2020). In addition, in vivo studies indicate that soursop leaves can improve 
glucose tolerance and reduce glucose absorption, thus potentially lowering blood sugar levels in 
diabetes patients (Djunarko et al., 2022; Pribadi, 2020). This extract also has antioxidant properties that 
can reduce oxidative stress, which plays a role in preventing diabetes complications(Cahyawati, 2020; 
Djunarko et al., 2022). 
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Figure 6. Diagram of Pharmacological Effects 

 
 In general, based on several reviewed studies, soursop shows strong Anti-cancer properties, 
reaching 40% of the effects of other reported pharmacological agents. This is supported by many studies 
demonstrating its ability to induce apoptosis (programmed cell death) in cancer cells and inhibit tumor 
growth. The antiproliferative effect, which contributes 8% to the diagram, further supports its potential 
as an Anti-cancer agent by blocking the uncontrolled proliferation of cancer cells. 
 Aside from its properties as an Anti-cancer agent, soursop has various other beneficial effects. 
Soursop demonstrates significant antioxidant activity (20%), which can neutralize harmful free radicals 
and protect cells from oxidative damage. This antioxidant capability may play a role in preventing 
chronic diseases such as cardiovascular diseases and neurodegenerative disorders. Additionally, 
soursop shows antihyperglycemic properties (8%), indicating its potential as a complementary therapy 
for diabetes management. Soursop also exhibits antimicrobial (5%) and antiparasitic (3%) activities, 
which could be explored for the treatment of infectious diseases. 
 Although soursop shows potential in various pharmacological fields, it should be noted that 
further research is needed to fully understand its mechanisms of action and possible side effects. This is 
because, in addition to having many benefits, the consumption of extracts from soursop leaves also needs 
to be considered as it can cause side effects such as liver and kidney disorders if consumed 
excessively(Cahyawati, 2020). Clinical trials are necessary to ensure its efficacy and safety on human 
subjects before it can be widely recommended as a therapeutic agent(Mutakin et al., 2022). 

 
CONCLUSIONS  
 Research findings indicate that soursop has potential as an Anti-cancer and antioxidant agent, 
particularly due to bioactive compounds such as acetogenins and flavonoids. A review of 33 articles 
highlights the primary focus on the Anti-cancer properties of soursop, with maceration being the most 
commonly used extraction method. The results of this study emphasize the importance of developing 
innovative and sustainable pharmaceutical products based on soursop, as well as recommending further 
studies to explore herbal-drug interactions and toxic effects in long-term use to provide broader 
recommendations for its use in modern medicine. 
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