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Abstract 

Monotheca buxifolia (M. buxifolia) a valued plant in traditional medicine, has 

attracted considerable scientific interest for its remarkable therapeutic potential. 

This review presents a comprehensive account of the plant’s pharmacological 

activities and phytochemical profile. Extensive studies reveal that M. buxifolia 

exhibits a broad spectrum of pharmacological properties, including antioxidant, 

antinociceptive, antimicrobial, antifungal, antileishmanial, antipyretic, anti-

inflammatory, hepatoprotective, antimalarial, anti-arthritic, and renal-protective 

effects. Its strong antioxidant activity is largely attributed to a rich array of 

phytochemicals such as flavonoids, alkaloids, saponins, terpenoids, and 

anthraquinones, which effectively scavenge free radicals and mitigate oxidative 

stress, thereby safeguarding against numerous diseases. Flavonoids and 

alkaloids contribute significantly to the plant’s antinociceptive and analgesic 

effects, highlighting its promise in pain management. Moreover, M. buxifolia 

exhibits potent antimicrobial and antifungal activities, underscoring its potential 

as a natural remedy for infectious diseases. Its hepatoprotective benefits, 

primarily due to saponins and flavonoids, further enhance its therapeutic value, 

as do its anti-inflammatory and antipyretic actions. Notably, the plant shows 

promising antimalarial and anti-arthritic effects and offers protective benefits 

against renal toxicity. Given its diverse and potent phytochemical composition, 

M. buxifolia stands out as a compelling candidate for the development of novel 

natural therapeutics targeting a wide range of health conditions. 

Keywords: Monotheca buxifolia, Phytochemicals, Pharmacological Activities, 

Traditional medicine. 

Introduction 

Infectious diseases remain a major global challenge, causing 

nearly 57 million deaths each year (Akhtar et al., 2018). Medicinal plants 

have been used for healing since ancient times and are the basis of many 

home remedies. The term “medicinal plants” refers to diverse plant species 

used in traditional medicine, many with proven therapeutic properties 

(Raut et al., 2014). Today, over 70,000 plant species are used medicinally, 
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attracting attention as effective and affordable natural treatment options 

(Patel et al., 2023). 

According to the World Health Organization, over 30% of the 

world’s plant species have medicinal uses (Rai et al., 2022). 

Approximately 11% of the 252 essential medicines are plant-derived, and 

the WHO recognizes herbal therapy as a core component of primary 

healthcare (Shakya et al., 2016; Adil et al., 2024). More than 20,000 plant 

species—with sustainable cultivation across diverse climates—possess 

therapeutic properties (Thakur et al., 2020). These species produce a rich 

array of secondary metabolites (phytochemicals) such as alkaloids, 

flavonoids, saponins, terpenoids, steroids, glycosides, tannins, and volatile 

oils, many of which have proven efficacy against numerous ailments. 

Notable medicinal families include Caryophyllaceae, Lamiaceae, 

Asteraceae, Cucurbitaceae, Lythraceae, and Sapotaceae. 

These properties are linked to bioactive compounds in certain 

plant families (Chandra et al., 2015; Uritu et al., 2018; Isgor et al., 2015; 

Rajasree et al., 2016; Florence et al., 2015; Khayi et al., 2020). Sapotaceae 

is abundant in tropical regions, especially South American rainforests, and 

is among the most diverse families in lowland forests (Terra-Araujo et al., 

2015). M. buxifolia, a broad-leaved evergreen tree, grows in hilly areas of 

Afghanistan, Yemen, Oman, Iran, Saudi Arabia, and northwest Pakistan, 

where it’s known locally as Gurguray (Ali et al., 2023). In Pakistan, 

Sapotaceae includes six genera and seven species, with M. buxifolia as the 

only native species (Nazir et al., 2020). 

M. buxifolia is a versatile plant that grows either as a spiny 

evergreen tree or a large thorny shrub, with two forms distinguished by 

fruit color. It can reach up to 10 meters in height, with white pubescent 

flowers and dark-green leaves, flowering from April to May and fruiting 

from June to August (Rashid et al., 2019). Traditionally, it has been widely 

used to treat infectious diseases (Ali et al., 2022). Its fruit, commonly sold 

in local markets, has laxative, digestive, and anti-helminthic properties 

(Burki et al., 2019). 

The leaves contain secondary metabolites with pharmacological 

effects, including laxative, vermifuge, purgative, hematinic, antipyretic, 

and anticancer activities, as well as reducing sugars (Ali et al., 2020). The 

plant is used for digestive issues, bacterial infections, wounds, and urinary 

disorders due to its digestive, laxative, antipyretic, hepatoprotective, 

analgesic, anti-inflammatory, and antioxidant properties (Hassan et al., 

2019; Ali et al., 2022) (Figure 1, Table 1). 
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Figure 1: Effects of Monotheca buxifolia on various activities revealing its 

potential medicinal properties. 

Table 1: Pharmacological activities of Monotheca buxifolia. 

S
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N

o
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Extract 
 

Conclusion 
 

References 

01 Antioxidant Fruit Methanol, n-

butanol and 

aqueous 

fraction 

The n-butanol, aqueous and 

methanol fractions possessed high 

amount of phenolic and flavonoids 

compared with other fractions, and 

subsequently showed a pronounced 

scavenging activity 

Jan et al. (2013) 

02 Antinociceptive Fruit Hydro-

ethanolic 

extract 

MBHE's antinociceptive properties 

as a final observation Oleanolic 

acid and isoquercetin concentration 

in M. buxifolia result in increased 

antinociceptive action. 

Ullah et al. (2016) 

03 Antimicrobial Leaves Fruit extract 

 

Gram-positive and gram-negative 

bacteria's cell walls are scraped by 

M. buxifolia leaf extract's 

antibacterial action, whereas gram 

positive bacteria close suffered 

significant damage to the biofilm. 

Burki et al. (2019) 

04 Antipyretic Fruit Hydro ethanolic 

extract 

It has been suggested that M. 

buxifolia significant antipyretic 

efficacy is at least partially 

attributable to the presence of 

isoquercetin and oleanolic acid in 

the plant. 

Jan et al. (2013) 

05 Anti-

inflammatory 

Bark, 

stem 

Hydro-

ethanolic 

extract 

This plant has historically 

successfully been applied 

therapeutically by local people to 

relieve inflammation 

Ullah et al. (2016) 
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06 Hepatoprotective 

effect 

Fruit Hydro ethanolic 

extract 

 Rats exposed to the drugs 

isoniazid and rifampicin developed 

liver damage, and M. buxifolia fruit 

is found to have hepatoprotective 

properties. 

Ullah et al. (2016) 

07 Antimalarial Plant Methanolic 

extract 

The maximum inhibition results of 

methanolic fraction of M. buxifolia 

against Plasmodium 

Din et al. (2018) 

08 Anti-arthritic Plant Methanolic 

extract 

The anti-arthritic activity of the 

plant has been pharmacologically 

assessed 

by M. buxifolia extract. 

Akhtar et al. 

(2021) 

09 Protective effect 

of M. buxifolia 

on Renal 

toxicity. 

Leaves Methanolic 

extract 

Plant extract with dietary 

polyphenols has the capacity to 

protect rats from renal damage 

caused by CCl4. 

Khan et al.,2012 

Antioxidant Activity 

Oxidative stress occurs when there is an imbalance between the 

production of reactive oxygen species (ROS) and the body’s ability to 

neutralize them with antioxidants (Helliwell et al., 2007). ROS are 

byproducts of cellular processes like respiration, metabolism, and immune 

activity (Cyran et al., 2022). Free radicals, which are unstable molecules 

with unpaired electrons, react readily with proteins, lipids, DNA, and other 

molecules, causing potential damage or functional changes 

(Krishnamurthy et al., 2012). 

Free radicals also play roles in ion transport across cell 

membranes, gene expression, and cell signaling, which are essential for 

cellular communication and regulation (Engwa et al., 2018; Pandey et al., 

2010’Naseer et al., 2025). ROS can be generated by normal metabolism, 

mental stress, intense exercise, or environmental factors like smoking and 

xenobiotics. Excessive ROS can damage DNA, lipids, and proteins, 

disrupting cellular function (Jaun et al., 2021). 

After fractionation, the methanolic extract of M. buxifolia fruit 

yielded n-hexane, chloroform, ethyl acetate, n-butanol, and aqueous 

fractions. The highest phenolic and flavonoid contents are found in the n-

butanol, aqueous, and methanol fractions. These fractions showed strong 

antioxidant activity against radicals such as DPPH, ABTS, superoxide, 

hydroxyl, and hydrogen peroxide, and exhibited significant reducing 

power in ferric ion and phosphomolybdate assays. Methanol extraction 

gave the highest yield, while the aqueous fraction yielded the least (Jan et 

al., 2013). 

Anti-Arthritic 

Autoimmune disorders occur when the immune system 

mistakenly attacks the body’s own cells and tissues, leading to diseases 
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like rheumatoid arthritis (RA), a chronic inflammatory condition primarily 

affecting joints (Reddy et al., 2014). RA causes joint pain, swelling, and 

destruction of bone and cartilage, potentially resulting in irreversible 

disability. While its exact causes remain unclear, genetic predisposition 

and environmental triggers, such as viruses, are believed to contribute 

(Bubushetty et al., 2012). 

RA is characterized by synovial membrane hyperplasia, cartilage 

damage, and joint degeneration due to inflammation and 

neovascularization (Chunxia et al., 2011). Autoantibodies often appear in 

serum and synovial fluid years before symptoms (MacInnes et al., 2011; 

Mewar et al., 2006). Key processes in RA pathogenesis include protein 

citrullination, nucleic acid sensing, dysbiosis, and activation of 

autoreactive T and B cells (Darrah et al., 2018). These pathways trigger 

transcription factors like NF-κB and cytokines such as IL-1, IL-6, IL-12, 

and TNF, promoting inflammation and joint damage (Theofilopoulos et 

al., 2017; Guo et al., 2018). 

M. buxifolia extract (MBME) has been evaluated for anti-arthritic 

and antioxidant activity after GC-MS characterization. Higher 

concentrations of MBME increased free radical scavenging, likely due to 

phenolic and flavonoid content. MBME also stabilized red blood cell 

membranes in vitro, suggesting it may help stabilize lysosomal 

membranes and reduce inflammation (Akhtar et al., 2021) (Figure 2, Table 

1). 

 
Figure 2: Factors responsible for causing joint deformities. 
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Antinociceptive and Anti-inflammatory Activity 

Antinociceptive activity refers to the ability of a substance to 

reduce or relieve pain. The International Association for the Study of Pain 

(IASP) defines pain as the central nervous system’s response to tissue 

injury or emotional disturbances, classifying it as either acute or chronic 

(Assis et al., 2020). Inflammation is a physiological defense mechanism 

involving immune cells and mediators that protect against infections, 

injuries, and harmful substances. Leukocyte and mononuclear phagocyte 

migration to inflamed sites signals an inflammatory response (Burki et al., 

2021; Serhan et al., 2008). Inflammation is closely linked to fatigue and 

pain transmission (Louati and Berenbaum, 2015; Ambrin et al., 2024). 

The Global Pain Index reports that up to 88% of people worldwide 

experience some form of physical or mental pain, with chronic pain 

affecting 94% of the population in China (Wen et al., 2023). Lectins, 

carbohydrate-binding proteins found in many organisms, including plants, 

can influence pain pathways by modulating voltage-gated calcium 

channels (Molinski et al., 2009). Plant lectins also show anti-

inflammatory, antioxidant, and gastroprotective effects (Konozy et al., 

2022). 

M. buxifolia has demonstrated significant antinociceptive activity. 

Studies comparing extracts from its leaves and bark using the acetic acid-

induced writhing test and COX-2 inhibition found stronger pain-relief 

effects from the bark extract, which also reduced paw licking behavior, 

indicating its potential as a natural analgesic (Burki et al., 2021). Further 

research confirmed that methanolic bark extract (MBHE) reduced 

nociception and inflammation in mice models, and led to the isolation of 

bioactive compounds like oleanolic acid and isoquercetin (Ullah et al., 

2016). 

Antimicrobial Activity 

Infections are primarily caused by microbes such as bacteria, 

fungi, and parasites. Substances used to kill or inhibit these microbes are 

called antimicrobials (Javed et al., 2020). Despite advances in 

antimicrobial drugs, many infectious diseases remain difficult to treat. 

Since their discovery in 1965, antimicrobial polymers have attracted 

significant research interest (Ayeleso et al., 2017; Adil et al., 2024). 

Scientists continue to explore plant-derived antibacterial 

compounds like tannins, alkaloids, and flavonoids. Shigella flexneri 

infections cause around 1.5 million deaths annually, mainly through 

contaminated food and water (Lewis et al., 2006). Fungal infections are a 

global health challenge, ranging from mild to severe systemic diseases, 

affecting an estimated 150 million people. Candida albicans can cause 



 
 
 
 
 
 
Review of Medicinal & Pharmacological Importance of Monotheca buxifolia             Noor et al. 

The Sciencetech                     135                      Volume 6, Issue 2, Apr-Jun 2025 

 

 
 
 

serious infections, with candidemia mortality rates reaching up to 50% 

(Pappas et al., 2006). Additionally, cryptococcal infections cause over 1 

million cases yearly in developing countries, resulting in approximately 

675,000 deaths (Byrnes et al., 2010). Fungal cell walls, particularly chitin, 

are primary targets for antifungal drugs (Hu et al., 2007). 

The fruit extract of M. buxifolia exhibits significant antimicrobial 

activity against viruses, bacteria, and fungi due to its bioactive compounds 

such as alkaloids, flavonoids, terpenoids, and phenolic acids. These 

compounds inhibit pathogens by damaging cell membranes, blocking 

essential enzymes, disrupting ribosomes, and interfering with DNA 

synthesis (Naz et al., 2023). 

Researchers are also investigating M. buxifolia extracts for 

synthesizing nanoparticles with antimicrobial properties. Silver 

nanoparticles, in particular, show strong antibacterial effects due to their 

small size and large surface area, which allow them to penetrate bacterial 

cell walls, disrupt cellular functions, and ultimately cause cell death 

(Sirelkhatim et al., 2015; Ali et al., 2020). The antibacterial activity of M. 

buxifolia leaf extract is evaluated using tetrazolium microplates. Atomic 

force microscopy (AFM) revealed damage to bacterial cells treated with 

the extract, and PCR is used to amplify bacterial DNA. The tested bacterial 

strains included S. epidermidis ATCC 13518, S. aureus ATCC 25923, P. 

aeruginosa ATCC 10145, and E. coli ATCC 10536. The extract damaged 

the cell walls of both gram-positive and gram-negative bacteria, with 

significant disruption of biofilms around gram-positive strains. DNA 

decantation is inhibited in S. aureus and S. epidermidis, but not in E. coli 

or P. aeruginosa (Burki et al., 2019). 

Traditional uses of M. buxifolia fruit are further explored by 

chemically analyzing various fruit fractions via GC-MS and testing their 

vitro leishmanicidal, antifungal, and antibacterial activities. Compounds 

identified included hexadecanoic acid, oleic acid, vaccenic acid, and 

phthalic acid. The extract moderately inhibited the growth of M. canis and 

F. solani, with the ethyl acetate fraction showing the strongest antifungal 

activity (50%) against F. solani (Ullah et al., 2019) (Figure 3, Table 1). 

Antipyretic Activity 

Pyrexia, or fever, is an increase in body temperature caused by 

infections, hormonal changes, stress, or injuries (Sultana et al., 2015). 

Antipyretic activity refers to the ability of a substance to reduce fever 

(Santacorce et al., 2023). Synthetic antipyretics lower fever by blocking 

COX-2 and prostaglandin synthesis but can harm organs like the liver, 

brain, and heart. Natural COX-2 blockers tend to have fewer side effects 

(Niazi et al., 2010). 
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Figure 3: Antimicrobial mechanisms of action of Monotheca buxifolia fruit 

extracts. 

 

M. buxifolia fruit has long been used in traditional medicine for 

benefits including treating anemia and urinary disorders (Ullah et al., 

2016). Analgesics and antipyretics relieve pain and fever by acting on 

inflammatory mediators like prostaglandins, cytokines, and interleukins 

(Estella et al., 2022). 

In studies, hydro-ethanolic extract of M. buxifolia significantly 

reduced yeast-induced fever in mice, suggesting antipyretic, analgesic, 

and anti-inflammatory properties likely due to oleanolic acid, isoquercetin, 

and other phytochemicals (Ullah et al., 2016; Jan et al., 2013). 

Heptaprotective Effect 

The liver is one of the body’s most vital organs, playing a central 

role in detoxification, bile production, vitamin storage, and the metabolism 

of fats, proteins, and carbohydrates. Liver disease remains a significant 

global public health challenge, causing substantial morbidity and mortality 

worldwide. Many hepatotoxic agents exert their damaging effects through 

lipid peroxidation and other oxidative injuries to liver cells (Adewusi et 

al., 2010). Among liver diseases, viral hepatitis is the most prevalent. 

Hepatitis can result from infections caused by viruses, bacteria, parasites 

such as amoebas and Giardia, as well as from exposure to drugs, toxins, or 

even certain mushrooms. Liver disorders are estimated to cause 

approximately 20,000 deaths each year (Bhawna et al., 2009). 

Liver diseases are generally categorized into cirrhosis, hepatosis 

(non-inflammatory disorders), and acute or chronic hepatitis 
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(inflammatory liver diseases), with cirrhosis involving degenerative 

changes leading to fibrosis of the liver. Major causes of liver illnesses 

include toxic chemicals, excessive alcohol consumption, infections, and 

autoimmune conditions. Notably, around 90% of acute hepatitis cases are 

attributed to viral infections (Kumar et al., 2011). Hepatotoxic substances 

often induce lipid peroxidation or oxidative damage in hepatocytes, which 

can subsequently affect kidney function as well (Haque et al., 2014). 

Moreover, excessive use of paracetamol (PCM) can cause massive liver 

cell necrosis, marked by nuclear pyknosis and eosinophilic cytoplasm, 

leading to severe hepatic injury (Okeyato et al., 2018). The generation of 

highly reactive trichloromethyl radicals (CCl₃) is another mechanism 

contributing to liver damage (Minnady et al., 2022). 

Numerous medicinal plants have been studied for their 

hepatoprotective properties. These plants contain diverse bioactive 

compounds—including phenols, coumarins, lignans, essential oils, 

xanthenes, alkaloids, monoterpenes, glycosides, carotenoids, organic 

acids, lipids, and flavonoids—that contribute to their therapeutic potential 

(Ahmad et al., 2012). The first-line antitubercular medications, isoniazid 

and rifampicin, are utilized as a standard hepatotoxic in a variety of 

investigations. The hepatoprotective potential of M. buxifolia fruit are 

investigated using hydro-ethanolic extract against isoniazid and 

rifampicin. The phytochemical profiling of M. buxifolia lead to the 

isolation of oleanolic acid and isoquercetin. The presence of isoquercetin 

and oleanolic acid in M. buxifolia may have caused it to demonstrate a 

specific protective effect against the hepatotoxicity caused by isoniazid 

and rifampicin (Ullah et al., 2016) (Figure 4, Table 1). 

Protective Effect of Monotheca Buxifolia on Renal Toxicity 

Globally, 8–16% of people suffer from chronic kidney disease 

(Jha et al., 2013). The kidneys play a crucial role in regulating mineral 

metabolism and handling the breakdown and excretion of various 

substances, making them vulnerable to damage (Komaan et al., 2014; De 

et al., 2011). Acute kidney injury (AKI) from immune-related adverse 

events (irAEs) ranges from mild to severe, and drug-induced 

nephrotoxicity contributes to over 60% of AKI cases. In the US, drug-

induced nephrotoxicity affects about 20% of adults and causes 1.5 million 

adverse events annually (Sesi et al., 2019; Mukharjee et al., 2022; Davis 

et al., 2016). Causes include crystal nephropathy, inflammation, tubular 

toxicity, thrombotic microangiopathy, and altered glomerular 

hemodynamics (Schetz et al., 2005). Podocyte injury disrupts the 

glomerular filtration barrier, leading to nephrotic syndrome (Paukesakon 

et al., 2017; Srivastava et al., 2021). Acute interstitial nephritis (AIN) can 
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result from drugs like antibiotics, phenytoin, proton pump inhibitors, and 

lithium, causing immune-mediated inflammation (Moledina et al., 2017). 

 

 
 

Figure 4: Effect of Monotheca buxifolia on hepatoprotection. 

Antimalarial Activity 

Malaria, caused by Plasmodium species transmitted by female 

Anopheles mosquitoes, remains a major global health issue, with 241 

million cases and 627,000 deaths reported in 2020 (Okokon et al., 2022). 

During its erythrocytic stage, Plasmodium consumes 60–80% of 

hemoglobin in red blood cells, producing ferriprotoporphyrin IX, which is 

toxic to the parasite (Acosta et al., 2022). 

Plant compounds like alkaloids, terpenes, steroids, and flavonoids 

exhibit antimalarial activity (T.N.C. et al., 2011). M. buxifolia leaves 

contain cardiac glycosides, flavonoids, tannins, anthraquinones, saponins, 

terpenoids, and reducing sugars (Nawaz et al., 2019). A methanolic extract 

of M. buxifolia showed significant inhibition (up to 80–82%) against 

Plasmodium vivax and P. falciparum in human blood samples (Din et al., 

2018). Members of the Sapotaceae family, including M. buxifolia, have 

demonstrated effective antimalarial activity (Adewoye et al., 2010). 

Free radicals cause lipid peroxidation, damaging kidney cell 

membranes and leading to renal disease (Jan et al., 2016). Prompt 

treatment is essential to maintain blood flow and prevent progression to 

end-stage renal disease or death (Yu et al., 2022). M. buxifolia fruit, known 

locally as Gurguray, contains high levels of phenolics and flavonoids and 

exhibits strong antioxidant, iron-chelating, and free radical-scavenging 
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activities, suggesting potential protective effects on renal health (Rehman 

et al., 2013; Farid et al., 2012) (Figure 5, Table 1). 

 
Figure 5: Monotheca buxifolia protective effects against kidney toxicity. 

 

Plant extracts, such as MBM, which include dietary polyphenols, 

have been shown to have the ability to protect against kidney damage 

caused by harmful compounds, such as carbon tetrachloride. This is 

identified via research conducted by scientists. (CCl4). According to the 

findings of study that is carried out not too long ago, MBM is shown to 

have protective effects that are equivalent to those of CCl4 in preventing 

kidney injury in rats. According to the results of the study, giving MBM 

to rats helped restore their renal function and significantly raised the levels 

of phase II antioxidant enzymes in their bodies (Javed et                                 

al.,2021). 

Phytochemistry of Monotheca buxifolia 

Many natural compounds have been developed into modern 

medicines. Plants produce secondary metabolites that support their 

survival and reproduction (Agdew et al., 2022). The leaves of M. buxifolia 

contain polyphenols, anthraquinones, terpenoids, saponins, reducing 

sugars, tannins, and flavonoids, with flavonoids and polyphenols showing 

strong analgesic and anti-inflammatory effects (Murad et al., 2013). Key 

phytochemicals identified in M. buxifolia include lauric acid, oleanolic 

acid, and bis(2-ethylhexyl) phthalate (Hassan et al., 2018). 

Phytochemical screening revealed that methanol and chloroform 

extracts of M. buxifolia fruit contain flavonoids, terpenoids, tannins, 

saponins, anthraquinones, and cardiac glycosides. Flavonoids, terpenoids, 

and saponins are consistently found in fruit pulp extracts across various 
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solvents (Ali et al., 2022). Flavonoids are widely used in cosmetics, 

nutraceuticals, and pharmaceuticals due to their antioxidant, anti-

inflammatory, anti-mutagenic, and anti-carcinogenic properties (Panche et 

al., 2016). They help protect against chronic diseases such as cancer, 

Alzheimer’s, and atherosclerosis, earning them recognition as “functional 

components” and health-promoting biomolecules (Karak et al., 2019). 

Many flavonoids, including apigenin, galangin, flavones, flavonol 

glycosides, isoflavones, flavanones, and chalcones, also show strong 

antibacterial activity (Kumar et al., 2013) (Figure 6, Table 1). 

 

 
Figure 6: Phytochemistry of Monotheca buxifolia. 

 

Flavonoids are best known for their antioxidant properties but also 

show anti-inflammatory, vasodilatory, anticoagulant, cardioprotective, 

antidiabetic, neuroprotective, and anti-obesity effects (Fan et al., 2022). 

Flavonoids like fisetin and luteolin exhibit anti-aging properties and help 

eliminate senescent cells, supporting their use in anti-aging treatments 

(Yousafzadeh et al., 2018). 

Alkaloids are nitrogen-containing compounds found in about 20% 

of plant species, with over 5,500 known types (Roy et al., 2017). Despite 

their toxicity, plants use them for defense. Alkaloids also possess 

hepatoprotective, anti-inflammatory, antispasmodic, and other therapeutic 

properties (Nguyen et al., 2022). Quaternary alkaloids such as palmatine 

and tetrahydropalmatine have shown antimalarial effects in vitro (Birbi et 

al., 2018). 
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Terpenoids, derived from mevalonic acid and composed of 

isoprene units, number over 50,000 identified compounds in nature. They 

support transdermal drug delivery, help manage cardiovascular diseases, 

lower blood sugar, and act as insecticides, antioxidants, and 

neuroprotectants (George et al., 2015). For example, stevioside from 

Stevia rebaudiana improves energy metabolism and may help prevent 

insulin resistance (Jeppesen et al., 2006). 

Saponins, named for their soap-like foaming in water, can lower 

cholesterol, prevent cancer, and modulate immunity (Azimova et al., 

2013; Marelli et al., 2016). Anthraquinones, a type of polyketide produced 

by fungi, may aid wound healing and reduce cancer risk (Malik et al., 

2016; Sebak et al., 2022). 

Conclusion 

Natural products have been used as medicinal agents for many 

years. In the current perspective, natural products have provided and will 

continue to provide a special aspect of molecular diversity and biological 

activity in therapeutic research and development. M. buxifolia is 

promising medical plant with diverse pharmacological activities. The 

phytochemical constituents of the plant, including flavonoids, alkaloids, 

saponins, terpenoids, and anthraquinones contribute to its therapeutic 

agent potential. The subject of this reviews is the phytochemistry, 

pharmacological application of plant M. buxifolia. This is an effort to 

assemble and document information on different features of the plant and 

highlight the requirement for research and development. Further research 

is needed to fully elucidate the mechanisms of action of these 

phytochemicals and to develop effective and safe herbal medicine from 

this plant. 
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