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Abstract: This research project investigates the inhibitory activities of the monoamine oxidase (MAO) enzyme 

in Epipremnum aureum, a common houseplant known for its potential medicinal properties. MAO is an 

enzyme responsible for the breakdown of monoamine neurotransmitters, and its inhibition is a target for the 

treatment of various neurological disorders, including depression and Parkinson's disease. This study aims to 

identify and quantify the inhibitory effects of Epipremnum aureum extracts on MAO activity. Using in vitro 

assays, we analyzed the enzymatic activity in the presence of plant extracts, comparing the results to standard 

inhibitors. The findings indicate significant inhibitory effects, suggesting that Epipremnum aureum may contain 

bioactive compounds with potential therapeutic applications. Further phytochemical analysis and bioactivity-

guided fractionation are recommended to isolate and identify the active constituents responsible for MAO 

inhibition. This study contributes to the understanding of the medicinal potential of Epipremnum aureum and 

supports its use in developing novel treatments for neurological disorders. 
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INTRODUCTION: 

The term “neurotransmitter” was coined by Elliot as long ago as 1904 to describe chemical compounds which are 

stored in the nerve cells of the brain, and indeed of other organs, and which are released from their stores by 

physiological and pathological stimuli. After release the neurotransmitter molecules cross the synaptic cleft, the 

gap between the between the nerve fibers, to act upon the receptors, where they produce the specific effects. [1] 

Neurotransmitters are substances which neurons use to communicate with one another and with their target tissues 

in the process of synaptic transmission (neurotransmission).[2] They regulate the entire biological activities in 

human beings including even our mood, motivation and day to day behavior.[3] Neurotransmitters are chemical 

materials oscillating from the presynaptic membrane to the synapsis gap, by connecting to the receptor in the 

postsynaptic membrane and form action potential so that it can transmit stimulation. Neurotransmitters transmit 

a message that comes to the gap in the synaptic region to the other side. [4] These small molecules are essential 

for sending messages in the brain. They influence many functions, including emotions, thoughts, memories, 

movements, and sleep patterns. As a result, abnormal levels of neurotransmitters (NTs) disrupt brain functions, 

causing various physical, mental, and neurodegenerative diseases.[5] These days, neuropsychiatric disorders 

like Alzheimer's disease (AD), Parkinson's disease (PD), and depression have become major social issues 

attracting global attention. 

Neurodegenerative disorders are linked to the overproduction of monoamine metabolites due to excessive 

MAO expression. These characteristics make MAO a promising target for developing MAO inhibitors 

(MAOIs) as potential treatments for these disorders. [6] It is a chemical substance that transmits signals across a 

synapse from one neuron (nerve cell) to another 'target' neuron, muscle cell, or gland cell. [7] 

Functions of Neurotransmitters: 

The body uses different chemicals called neurotransmitters for various functions such as: 

 Acetylcholine (ACh) Involved in muscle activation, attention, arousal, and memory. Major neurotransmitter 
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in the autonomic nervous system; crucial in the parasympathetic nervous system, e.g. Alzheimer’s disease. 

  Dopamine (DA) associated with reward, motivation, memory, attention, and regulating body movements. 

It includes the mesolimbic pathway (reward), mesocortical pathway (cognition), and nigrostriatal pathway 

(movement). Serotonin (5HT) Regulates mood, appetite, sleep, memory, and learning. 

 Glutamate is the main excitatory neurotransmitter in the brain and helps with nervous system flexibility. On 

the other hand, GABA and glycine are the main inhibitory neurotransmitters. GABA, for example, it makes 

up about 40% of the brain's inhibitory processing. Glycine is mainly found in the spinal cord. 

 Serotonin is a neurotransmitter that affects various neuropsychological processes and neural activity. 

Serotonin also plays a role in gastrointestinal processes such as bowel motility, bladder control, and 

cardiovascular function. 

 Norepinephrine is a monoamine made in the central nervous system and sympathetic nerves. It affects stress, 

sleep, attention, focus, inflammation. It also plays a role in modulating the responses of the autonomic 

nervous system.[8] 

Classification of Neurotransmitters: 

 
 

Mechanism Of Action: 

fig 1: types of neurotransmitters. 
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Signals are transmitted from one neuron to another or to a target cell through a gap called the synaptic cleft 

using chemicals called neurotransmitters. A synapse typically involves two neurons: the presynaptic neuron, 

which makes and releases neurotransmitters, and the postsynaptic neuron, which receives the neurotransmitters. 

The electrical signal is transmitted across a synapse when an action potential or nerve impulse excites the 

presynaptic axon terminal. This nerve impulse changes the membrane potential of the presynaptic axon 

terminal, which activates calcium ion (Ca²⁺) conducting transmembrane proteins. Extracellular calcium ions 

move into the presynaptic axon terminal following their concentration gradient. This causes neurotransmitter 

vesicles to bind with the presynaptic neuron's membrane and release neurotransmitter molecules into the synapse 

(Levy & Goldstein, 2008). Several protein molecules are involved in the binding of neurotransmitter vesicles to 

the presynaptic membrane. These proteins can act as inhibitors or activators, regulating the release of 

neurotransmitters from the presynaptic axon terminal. The synaptic cleft is a small gap (0.2µ) between 

presynaptic and postsynaptic neurons, forming a junction between them. For example, acetylcholine (ACh) 

depolarizes the postsynaptic cell and increases its firing, while dopamine hyperpolarizes the postsynaptic cell 

and decreases its firing. [14] 

 
fig 2: steps of synaptic neurotransmission. 

MONOAMINE OXIDASE (MAO): 

Monoamine oxidase (MAO) is a group of enzymes in the body that break down monoamine neurotransmitters 

like dopamine, serotonin, and norepinephrine. There are two main types of MAO: MAO-A and MAO-B, each 

with distinct roles and functions. Understanding the differences between MAO-A and MAO-B is essential for 

comprehending their effects on various physiological processes and their links to health and disease.[15] 

Monoamine oxidase (MAO) enzymes play a crucial role in the brain by catalysing the oxidative deamination of 

monoamine neurotransmitters and xenobiotic amines. 

These enzymes exist in two isoforms, MAO-A and MAO-B, which are differentiated by their substrate affinity 

and inhibitor specificity. MAO-A is primarily found in the presynaptic terminals of catecholaminergic neurons, 

where it is heavily involved in the breakdown of serotonin (5- hydroxy tryptamine, 5-HT) and norepinephrine 

(NE).[16] On the other hand, MAO-B is present in serotonergic and histaminergic neurons, as well as in 

astrocytes and ventricular cells. Dopamine (DA) serves as a common substrate for both MAO isoforms. The 

regulation of these monoamine levels in the brain is vital for maintaining motor, perceptual, and cognitive 

functions, as well as for modulating mood and emotions. Abnormal expression or activity of MAO-A has been 

associated with various neuropsychiatric disorders and behavioural traits, including aggression, panic disorders, 

antisocial behaviours, major depressive disorder (MDD), bipolar depression (BD), attention-deficit hyperactivity 

disorder (ADHD), Parkinson’s disease (PD), and Alzheimer’s disease (AD). [17] MAO-A primarily breaks down 

serotonin, norepinephrine, and epinephrine, and can be inhibited by clorgyline. MAO-B prefers phenylethylamine 

and is inhibited by selegiline. Both enzymes also metabolize dopamine and tyramine. While historically studied 

in the brain, recent research shows MAO enzymes are also active in peripheral tissues. MAO-A is found in the 

placenta, adipose tissue, thyroid gland, and lung, with lower levels in the brain. MAO- B is mainly in the central 

nervous system and some peripheral tissues like the uterus and liver. Irregular MAO activity is linked to 

neurological and psychiatric disorders such as depression and social anxiety. [18] The structural elucidation of 
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MAOs has provided significant insights into their function. The first crystal structure of mammalian MAOs was 

solved in 2002, almost 65 years after these Flavin adenine dinucleotide (FAD)-dependent enzymes were 

discovered and classified. Both MAO-A and MAO-B feature a two-domain topology characterized by the 

Rossmann fold, which interacts with dinucleotide cofactors and a substrate-binding domain. This globular 

structure includes a C-terminal α- helix that anchors the protein to the outer mitochondrial phospholipid 

bilayer.[19] As monotopic membrane proteins, the structural elucidation of MAOs posed significant challenges, 

requiring extensive screening of various detergent conditions for purification and crystallization. The structures 

of MAO-A and MAO-B differ in their oligomerization architecture and details of their active sites. Purified 

human MAO-B and rat MAO-A are dimeric, whereas human MAO-A has been found to be monomeric, likely 

due to the detergent treatments used during protein extraction. The active sites of MAOs consist of a 

hydrophobic cavity located near the flavin cofactor, extending to the protein surface, which is critical for their 

enzymatic activity.[20] 

Structure and Function: 

Monoamine oxidases (MAOs) are enzymes that oxidize monoamines in the body. They are crucial for 

regulating neurotransmitter levels such as serotonin, dopamine, and norepinephrine, which affect mood, 

cognition, and other physiological processes. The structure of MAO has been extensively studied using 

techniques like X-ray crystallography and cryo-electron microscopy. Human MAO-A and MAO-B structures, in 

particular, have been resolved at high resolution.[21] MAO is a homodimer with each monomer containing a 

covalently bound flavin adenine dinucleotide (FAD) cofactor and a non-covalently bound isoalloxazine ring, the 

site of monoamine oxidation. The FAD cofactor acts as the primary electron acceptor during the catalytic 

reaction. [22] 
fig 3. mao-a and mao-b enzymes 

MAO-A: 

Monoamine oxidase A (MAO-A) is an enzyme encoded by the MAOA gene in humans. It belongs to the family 

of monoamine oxidases, which are mitochondrial enzymes involved in the breakdown of neurotransmitters and 

dietary amines. MAO-A specifically targets monoamines such as serotonin, norepinephrine, and dopamine, 

converting them into their respective metabolites through oxidative deamination.[23,24] 

Each subunit of MAO-A consists of several domains: 
1. N-terminal Domain: This domain anchors the enzyme to the outer mitochondrial membrane, the primary 

location of MAO-A. It is involved in substrate recognition and binding. 

2. Flavin-binding Domain: This domain contains the flavin adenine dinucleotide (FAD) cofactor, which is 

crucial for catalysing the oxidation reaction of monoamines. The FAD cofactor undergoes redox reactions 

during the catalytic cycle of MAO-A. 

3. C-terminal Domain: This domain is responsible for substrate binding and specificity. It interacts with the 

monoamine substrate and facilitates its oxidation at the active site of the enzyme. 

The active site of MAO-A is situated at the interface of these domains, where the oxidation of monoamines takes 

place. It contains specific amino acid residues that interact with the substrate, facilitating its conversion to the 

corresponding aldehyde and reducing the FAD cofactor. The high-resolution crystal structure of MAO-A has 

provided detailed insights into the arrangement of atoms within the enzyme. This structural knowledge has been 

crucial for understanding the catalytic mechanism of MAO-A and has guided efforts in drug discovery aimed at 

developing selective inhibitors of this enzyme. [25] 

MAO-B: 

The structure of monoamine oxidase B (MAO-B) is similar to that of MAO-A, with both enzymes sharing a high 
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degree of sequence homology and overall structural architecture. MAO-B, like MAO-A, is a homodimer enzyme 

where each subunit contains a flavin adenine dinucleotide (FAD) cofactor that is essential for its catalytic 

activity. 

The detailed structure of MAO-B has been figured out using methods like X-ray crystallography and cryo-

electron microscopy. The crystal structure of MAO-B shows several domains in each subunit, including: [26] 

1. N-terminal Domain: This domain helps anchor the membrane and may aid in recognizing and binding 

substrates. 
2. Flavin-binding Domain: This domain contains the FAD cofactor and is crucial for oxidizing monoamines. 

3. C-terminal Domain: This domain binds and identifies substrates, interacting with the monoamine substrate 

at the enzyme's active site. 

The active site of MAO-B, located at the junction of these domains, includes amino acid residues essential for 

recognizing substrates and catalysing reactions. It enables the oxidative deamination of monoamine 

neurotransmitters, producing their respective aldehydes and ammonia. Structural studies of MAO-B have offered 

valuable insights into its catalytic process and substrate specificity, which have helped in developing selective 

inhibitors for therapeutic applications. [27, 28] 

Function of MAO: 

1. MAO breaks down monoamine neurotransmitters by removing their amine group. 
2. This process converts neurotransmitters like serotonin, dopamine, and norepinephrine into 

aldehyde and ammonia. 

3. It involves removing the amine group, producing aldehyde and ammonia. 

4. MAO's main job is to regulate monoamine levels in the brain, crucial for normal brain function. 

5. Imbalances in monoamine levels are linked to psychiatric and neurological disorders. 

6. MAO also helps metabolize dietary amines and drugs. 

7. MAO inhibitors, used as antidepressants, increase the availability of monoamine neurotransmitters. 

8. MAO's role in neurotransmitter regulation is essential for brain function, behaviour, and mental health. 

[29,30] 

ROLE OF MAO INHIBITORS: 

Monoamine oxidase inhibitors have been around for more than 50 years, originally developed as antidepressants 

but now used for various psychiatric and neurological conditions. Recently, there has been increased interest in 

these inhibitors due to their reported neuroprotective and neurorescue properties. [31] 

Monoamine oxidase (MAO) catalyzes the oxidative deamination of monoamines. In humans, there are two types 

of MAO: MAO-A and MAO-B. MAO-A primarily deaminates serotonin, melatonin, noradrenaline, and 

adrenaline, while MAO-B deaminates phenethylamine and benzylamine. Both forms equally break down 

dopamine, tyramine, and tryptamine. MAO inhibitors (MAOIs) prevent the breakdown of these 

neurotransmitters. They are primarily used to treat depression, especially when other antidepressants are 

ineffective. MAOIs work by inhibiting the activity of monoamine oxidase enzymes in the brain, which normally 

break down neurotransmitters like serotonin, dopamine, and norepinephrine. By blocking this enzyme activity, 

MAOIs increase the levels of these neurotransmitters, helping to 

improve mood. [32] Early MAOIs irreversibly inhibit MAO. They permanently deactivate the enzyme upon 

interaction, and its function is only restored when new enzymes are produced. Newer MAOIs like moclobemide 

are reversible. They restore enzyme activity when the inhibitor dissociates from MAO. MAOIs vary in 

selectivity. Some like moclobemide selectively inhibit MAO-A, while others like pargyline and selegiline 

selectively inhibit MAO-B. Some MAOIs are non-selective, inhibiting both MAO-A and MAO-B (e.g., 

phenelzine, tranylcypromine). However, selectivity can depend on concentration. Selegiline, for instance, is 

selective at low doses but becomes non-selective at high doses. [33] Inhibiting MAO activity in the brain raises 

levels of neurotransmitters like serotonin, norepinephrine, dopamine, and trace amines such as β-

phenylethylamine, tryptamine, and tyramine, which are implicated in various psychiatric and neurological 

disorders. The use of MAO inhibitors (MAOIs) has been limited due to hepatotoxicity with some types and 

other potential adverse effects. Irreversible MAO-A inhibitors like phenelzine and tranylcypromine can cause a 

dangerous rise in blood pressure after consuming tyramine-rich foods ("cheese effect"). This occurs because 

MAO inhibition allows tyramine to enter the bloodstream, displacing stored norepinephrine in neurons and 

leading to hypertensive symptoms. Selective irreversible MAO-B inhibitors, like selegiline, do not typically 

cause this effect at normal doses because intestinal MAO-A efficiently breaks down tyramine. Reversible MAO-

A inhibitors, such as moclobemide, were developed to avoid the cheese effect. Selegiline, originally developed 

as an antidepressant, has been found effective in treating Parkinson's disease, particularly in patch form, despite 

its limited antidepressant efficacy at standard doses. [34] 
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fig 4. the production of dopamine and its metabolism by mao b and mao a. 

Pharmacokinetics of MAOI: 

 Phenelzine is rapidly absorbed. Steady-state plasma concentrations gradually increase over the initial 6 to 8 

weeks of treatment. It is metabolized into phenylethylamine and phenylacetic acid. [35] 

 Brofaromine is almost completely absorbed, with peak concentration (Cmax) reached after 2 to 4 hours. 

There is a linear relationship between the dose and the area under the plasma concentration-time curve (AUC) 

and Cmax. The elimination half-life is not affected by repeated administration. It undergoes extensive 

metabolism. [36] 

 Tranylcypromine is rapidly absorbed and has a short plasma elimination half-life of 2 hours. It undergoes 

ring- hydroxylation and N-acetylation. Because tranylcypromine is mainly metabolized, only about 4% of a 

dose is excreted unchanged in the urine, so major changes due to age are not expected. [37] 

 The propargylamine selegiline is N-demethylated and N-depropargylated to yield aryl alkylamines, which 

include amphetamine, N-methylamphetamine, and N-propargyl amphetamine. These metabolites may then 

undergo further metabolism. The formation of these metabolites is mediated by cytochrome P450 (CYP) 2D6 

(CYP2D6) and CYP3A4. The plasma elimination half-life of selegiline is l.7 h after a single dose. Oral 

form: well, absorbed from the gastrointestinal tract, Transdermal patch: Provides continuous absorption 

through the skin. Widely distributed, including in the brain. Excreted in urine as metabolites. Half-life: Oral 

form: 10 hours; Transdermal form: 18-25 hours. [38] 

 Moclobemide is rapidly and almost completely absorbed from the gastrointestinal tract and undergoes 

extensive first-pass hepatic metabolism. This boosts the amount of moclobemide in the body from 40% after 

one dose to 85% after many doses; there haven't been any reports of liver damage. Moclobemide is altered by 

the liver through C and N oxidation of the morpholine ring, as well as by aromatic hydroxylation. Around 

95% of the drug leaves the body in the urine in the first 24 hours. [39,40] 

Significance and Clinical Relevance: 

MAO-A: 

 MAO-A is important for regulating mood, emotion, and behaviour by affecting serotonin and norepinephrine 

levels. 

 Problems with MAO-A activity are linked to mood disorders like depression and bipolar disorder, as 

well as impulsive and aggressive behaviours. 

 Differences in the MAOA gene, including variations like the MAOA-uVNTR, are associated with 

varying emotional responses and vulnerability to psychiatric disorders. 

 Drugs such as moclobemide and phenelzine inhibit MAO-A and are used to treat depression and anxiety 

disorders. [41,42] 

MAO-B: 

 MAO-B is critically involved in the metabolism of dopamine and is involved in the development of 

Parkinson's disease. 

 Increased MAO-B activity in the brain leads to dopamine breakdown and the loss of dopaminergic 

neurons seen in Parkinson's disease. 

 Drugs that selectively inhibit MAO-B, like selegiline and rasagiline, protect neurons and are used alongside 

other therapies in Parkinson's disease to slow disease progression and improve motor symptoms. 
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 MAO-B inhibitors are also being studied for potential use in other conditions, including Alzheimer's 

disease, amyotrophic lateral sclerosis (ALS), and mood disorders. [43,44] 

NEED OF WORK: 

The research project on assessing the inhibitory activities of monoamine oxidase (MAO) enzymes in 

Epipremnum aureum involves several key steps. Initially, a comprehensive literature review will provide 

background information on the plant and MAO inhibitors. The next step includes the collection and preparation 

of plant material, followed by the extraction of bioactive compounds using suitable solvents. An in vitro MAO 

enzyme assay will then be set up to test the plant extracts for their inhibitory activity. The inhibitory potential 

will be quantified by measuring enzyme activity and determining IC50 values. Phytochemical analysis will 

identify and quantify the active compounds responsible for MAO inhibition. Data analysis will involve 

statistical evaluation and comparison with standard inhibitors. Finally, the results will be compiled into a 

detailed report, highlighting the findings and suggesting future research directions. 

LITERATURE REVIEW: MONEY PLANT 

Introduction: 

Money plant is a perennial indoor plant of Family Araceae. The scientific name of money plant is Epipremnum 

aureum. It is a tropical vining plant found in many countries of the world including Northern Australia, 

Malaysia, Singapore, China, Japan, India and Pakistan.[45]It is a very famous indoor plant due to its capacity to 

survive in different ambience. It is also a symbol for prosperity plant. Besides money plant, other names that are 

commonly used for this plant are Silver Vine, Pothos and Devil's Ivy. They are one of the best living things that 

are soothing to the eyes. Keeping money plants in indoor areas has many benefits and beautifies the space. [46] It 

means that the plants that bring prosperity and fortune since they cleanse the toxins in the air brought on by home 

cleaning products. This plant also plays an important role in Nature-based nutrient removal technology from 

wastewaters. In India, Epipremnum aureum is used from long back in various fields of medicine and to treat 

various diseases like jaundice, diabetes, leprosy, ulcer etc.[47] 

 
fig 5: money plant 

Epipremnum aureum, commonly known as Golden Pothos or Devil's Ivy, is a popular indoor plant admired for 

its attractive, heart-shaped leaves and easy maintenance.[50] Epipremnum aureum is an excellent air cleansing 

plant. Its decorative marbled leaves and easy maintenance make it very popular amongst indoor plants. [48] This 

plant is grown mainly as an indoor plant and the special characteristic of the plant, is that it can grow even in 

a water-filled bottle 

(alone for a reasonable time if you simply keep the water changing or refill at frequent intervals.) or a container 

without any soil.[49]They can survive without the addition of nutrients to the water. 

Taxonomical Classification: 

Taxonomical classification of E.aureum according to the system of Bentham and 

Hooker. Kingdom: Plantae 

Subkingdom: 

Phanerogames 

Division: Angiosperm 

Class: 

Monocotyledonae 

Series: Nudiflorae 

Family: 

Araceae 

Genus: 

Epipremnum 

Species: 
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aureum 

Classification of Epipremnum: 

Epipremnum aureum belongs to a large family Araceae having 110 genera and 2500 species in the world 

distributed mostly in the tropics and subtropics of both the hemispheres [49]. Epipremnum Linn. is represented 

by more than one species in India, of which E. aureum and E. pinnatum is the most widely cultivated and best-

known species among the other species. 

Chemical constituents: 

The chemical constituents present in money plant (Epipremnum aureum) leaves include alkaloids, flavonoids, 

saponins, tannins, glycosides, and phenolic compounds. These constituents contribute to the medicinal and 

pharmacological properties of the plant. [51] 

Morphology of plant: 

Common name: Money Plant, Golden pothos, Ceylon creeper, Hunter’s robe, Ivy arum, House plant, silver vine, 

Solomon Islands ivy, Marble queen, Taro vine. E. aureum is a climber climbing by means of aerial roots of which 

hook over tree branches. This evergreen plant comprises of simple, alternate, entire and heart-shaped leaves. The 

leaf surface is waxy. Leaves are small, generally varying between 8-20 cm in length, but if they are grown along 

the ground or under favorable conditions, they are longer and big in size. The leaves are beautifully variegated 

with white, cream, yellow and various shades of green in different cultivars. Colors, variegation and size of 

foliage are extremely variable, changing according to the lighting conditions and other cultural factors. 

Money Plant is an extremely popular houseplant in India. It is an evergreen vine growing up to 20 m tall, with 

stems up to 4 cm in diameter, climbing by means of aerial roots which adhere to surfaces. However, the plant 

can be grown virtually anywhere, even in water without soil, or completely away from light. The leaves are 

alternate, heart-shaped, entire on juvenile plants, but irregularly pinnately cut on large mature plants, up to 100 

cm long and 45 cm broad. Juvenile leaves are much smaller, typically under 20 cm long. Money Plant is an 

extremely popular houseplant in India. 

 
fig 5: epipremnum aureum 

The plant never flowers due to a genetic impairment of the gibberellin (GA) biosynthetic gene. This was 

understood only as recently as 2016. It flowers if artificially treated with GA biosynthesis genes. The flowers 

are typical of arum family, produced in a spathe up to 23 cm long. This plant produces trailing stems when it 

climbs up trees and these take root when they reach the ground and grow along it. The leaves on these trailing 

stems grow up to 10 cm long and are the ones normally seen on this plant when it is cultivated as a potted 

plant.[52] 

The Money Plant (Epipremnum aureum) has several potential pharmacological uses and benefits including: 
 Antioxidant Properties: Money plants contain antioxidants that can help neutralize harmful free radicals 

in the body, potentially reducing oxidative stress. 

 Anti-inflammatory Effects: Some studies suggest that extracts from money plants may have anti-

inflammatory properties, which could be beneficial in treating inflammatory conditions. [53] 

 Wound Healing: Money plant extracts have been studied for their wound healing properties, potentially 

speeding up the healing process. 

 Anti-diabetic Potential: Research has shown that money plant extracts may have hypoglycaemic effects, 

which could be useful in managing diabetes. 

 Antimicrobial Activity: Money plant extracts have demonstrated antimicrobial activity against certain 

bacteria and fungi, suggesting possible applications in fighting infections. [54] 

REPORTED ACTIVITY: 

1. Anti-bacterial and Anti-fungal activity: 

Various solvent extracts of E. aureum leaves and aerial roots revealed antibacterial activity against 

microorganisms, it has been found that water extracts of aerial root part showed clear and approximately 
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similar zone of inhibition in comparison to standard disc against test organisms in decreasing order 

Escherichia coli>Micrococcus luteus>Bacillus cereus>B. subtilis. Methanolic leaf extracts of E. aureum 

showed antibacterial activity against Escherichia coli and Staphylococcus aureus and the antifungal activity 

was evaluated against Candida albicans. Petroleum ether, acetone and ethanol extract of E. aureum shows 

considerable antibacterial activity against E. coli and S. aureus. [55] 

2. Anti-termite activity: 

Studies have been conducted to show the in vitro antitermite effect due to alkaloids isolated from E. aureum 

against Indian White termite Odontotermes obesus. Highest mortality rate is reported in alkaloids isolated 

from leaves compared to stem and roots. Thus, supporting the use of this plant for the development of herbal 

formulations to overcome synthetic termiticides borne problems [56] Similarly in HPLC studies phenolic 

acids detected in the alcoholic extracts of the plant material by chromatograms. A number of peaks were 

detected, some of which could be identified in the presence of rare standards. In the E. aureum plant, 

cinnamic acid and quercetin dehydrates are commonly present in both explants (leaf and root) while Caffeic 

acid, sinnapic acid and p-coumaric acid are identified only in root explants. [57] 

3. Antioxidant and anti-cataract activity: 

The result of DPPH radical scavenging Results: activity shows a concentration dependent antioxidant 

activity of which is comparable with a Epipremnum aureum standard ascorbic acid and IC50 was found to 

be 87.09 µg/ml. The nitric oxide scavenging assay IC50 was found to be 24.5 µg/ml. Phosphomolybdenum 

anti-oxidant assay at 50µg/ml found to be 0.06±0.23. Aldose reductase (AR) activity was found to be 

97.28±0.0032 in group I. Photographs of Lens in Galactose cataract in vivo model clearly indicates the anti-

cataract activity. Level of MDA in cataract lenses (group 2) was significantly decreased compared with 

regular controls (Group 1). The results of and studies indicate that the selected plant extract has an in vitro in 

vivo positive effect on the anti-cataract potential, with the opacity of cataract lenses being reduced. [58] 

4. Antioxidant activity: 

The leaves were successively extracted in three different solvents viz. ethanol, acetone and chloroform. The 

phytochemical analysis of plant extract was performed using thin layer chromatography and preliminary 

screening methods. Different concentration of the crude plant extract was evaluated for antioxidant activity 

using DPPH scavenging activity and reducing power activity. Results: Preliminary qualitative chemical test 

for different extract shows the presence of steroids, terpenoids, alkaloids, saponins, tannins and flavonoids. 

All the three extracts were proven effective against free radicals. Ethanol extract was found to possess 

highest antioxidant activity compared to acetone and chloroform. [59] 

5. Antimicrobial activity, cytotoxicity, and phytochemicals screenings: 

The antimicrobial activity and cytotoxicity of aqueous, ethanolic and acetone extracts of different plant parts 

of Epipremnum aureum(leaves blades, petioles, stems, and roots).Antimicrobial activity was carried out 

against Gram negative bacterium (Escherichia coli),Gram positive bacterium (Staphylococcus aureus), 

filamentous fungus (Aspergillus flavus) and yeast (Candida albicans). A. flavus was resistant to all extracts. 

Root extracted by acetone proved to be the most effective antimicrobial extract. The Minimum Inhibitory 

Concentration (MIC) values of acetone root extract of E. aureum against E. coli, S. aureum and C. albicans 

were 3, 5, and 9 mg/ml, respectively. The in vitro cytotoxicity of different concentrations of E. aureum 

acetone root extract was assayed against human liver cancer cell line (HEPG-2) and found that the most 

effective concentration was at 50 μg/ml and the IC50 value was 36.7 μg/ml. Gas Chromatography Mass 

Spectroscopy (GC-MS) was used for phytochemical screening of acetone root extract. Twenty-one organic 

compounds were detected with different retention times. They were carbohydrates, fatty acids, phenols, 

alcohols, vitamins, alkaloids and flavonoids. Patchoulol represented the highest percentage of phytochemicals 

followed by myristic and palmitic acids. [60] 

6. Nootropic Activity: 

Epipremnum aureum was found to increase memory and reverse the amnesic action of scopolamine in a 

dose- dependent manner. In elevated plus maze and Morri’s water maze, Epipremnum aureum decreased the 

transfer latency as compared to the control group. Further biochemical investigation revealed an increased 

level of acetylcholine and decreased level of TBARS resulting in reversing the effect of scopolamine in 

amnesic mice. [61] 

7. Anti-cancer Activity: 

In vitro anti-cancer activity of aerial parts of Epipremnum aureum extracts was performed using the MCF-7 

breast cancer cell line. Soxhlet method was used with different solvents for extract preparation. The amount 

of apoptosis in MCF-7 cells was assessed using flow cytometry for each of the extracts. The chloroform and 

ethanol extracts had a considerable cytotoxic effect with IC50 values of 32.9 and 45.8 μg/mL respectively, 

while the conventional medication 5-fluorouracil produced an IC50 value of 19.2 μg/mL. The microscopic 
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examination of the chloroform and ethanol extracts of E. aureum revealed the presence of apoptotic bodies, 

nuclear fragmentation, and tiny nuclei with strong chromatin condensation. These results suggest that 

chloroform extract of E. aureum is more effective against breast cancer. [62] 

8. Anti-ulcer activity: 

The anti-ulcer effects were tested using two methods: pylorus ligation and ethanol-induced gastric ulcers. 

The extract was given orally at doses of 100, 200, and 400 mg/kg body weight. For ethanol-induced ulcers, 

ulcer inhibition and ulcer indices were measured, using Sucralfate (100 mg/kg) as a standard. For pylorus 

ligation, gastric secretion volume, free acidity, total acidity, and pH were measured, with Omeprazole (30 

mg/kg) as a standard. The extract significantly reduced ulcer indices in ethanol-induced ulcers at all tested 

doses, with 400 mg/kg showing 73.94% protection, compared to 87.9% by Sucralfate. In pylorus-ligated rats, 

the extract significantly reduced total acidity, free acidity, ulcer index, and gastric volume while increasing 

gastric pH at 200 mg/kg and 400 mg/kg doses. The highest gastroprotective effect was 71.3% at 400 mg/kg, 

compared to 81.5% by Omeprazole. This study shows that the ethanolic stem extract of Epipremnum aureum 

has significant gastroprotective and anti-ulcer properties, supporting its traditional use and potential in 

developing treatments for stomach ulcers. [6] 

MATERIAL AND METHODS: 
Materials needed: 

Fresh or dried leaves of Epipremnum aureum, Solvent (ethanol, methanol, water, or a mixture), Blender or 

grinder, Weighing balance, Soxhlet extractor (optional), Filtration apparatus (filter paper, funnel), Distilled water, 

Drying oven, Glassware (beakers, flasks, etc.) 

Preparation of drug for extraction: 

The newly collected Epipremnum aureum leaves were firstly washed by water 3 times to remove contamination 

and sand particles and then dried under shade for forty days. Dried plant materials were crushed to fine powder 

with the help of mechanical grinder and the powder was stored in an airtight container for further use. 

 
 

Method of extraction:

fig 6: extraction of epipremnum aureum leaves 
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The crude leaves of Epipremnum aureum were extracted using by using maceration process which is placed in a 

container for 2 days. The extraction was carried out with solvent ethanol. 

Ethanol Extract: 

The shade dried coarsely powdered leaves of Epipremnum aureum was extracted with ethanol until the extraction 

was completed. After completion extraction, extracts were filtered, concentrated and evaporated to dryness. Dark 

greenish colour residue was obtained. Residues were stored for subsequent analysis. 

RESULT : 

The Monoamine Oxidase (MAO) inhibition assay is a useful and efficient test for evaluating the inhibition of the 

MAO enzyme, which is implicated in the pathogenesis of psychiatric diseases. In this assay, an EA (Epipremnum 

aureum) extract was found to inhibit both MAO-A and MAO-B enzymes, with IC50 values of EA extract(100mg) 

are 4.4µM & 1.4µM and for EG extract(150mg) are 4.7µM and 1.5µM, respectively. This suggests that the EA 

extract is a more potent inhibitor of MAO-B compared to MAO-A. 

 
table: effects of meoh extract of e. aureum on the mao inhibition assay. 

 

 
 

MATERIAL 

IC50 (mg/mL) 

MAO-A MAO-B 

Control <10 >10 

Standard 5.6 5.8 

EA extract (100mg) 4.4 1.4 

EA extract (150mg) 4.7 1.5 

Among the tests, samples 100mg & 150mg demonstrated significant inhibitory activity against MAO enzymes. 

This suggests that these particular samples contain the bioactive compounds responsible for the MAO inhibition 

observed in the methanol extract. 

Graphical representation: 
 

 

 

DISCUSSION: 

fig 7: mao enzyme inhibition assay of epipremnum aureum. 
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The study of Epipremnum aureum (golden pothos) for its inhibitory activities on monoamine oxidase (MAO) 

enzymes is significant in pharmacognosy and neuropharmacology. MAO enzymes, specifically MAO-A and 

MAO-B, are involved in neurotransmitter metabolism and are targets for treating neurological and psychiatric 

disorders like depression and Parkinson's disease. This research involves preparing plant extracts using solvents 

such as methanol, ethanol, or aqueous solutions, and evaluating their inhibitory effects on MAO enzymes through 

in vitro assays. These assays measure the product formed when specific substrates are oxidized by MAO, with and 

without the plant extract, to determine the extent of inhibition. 

Cell line models, like SH-SY5Y and HEK293, are used to assess the cytotoxicity and efficacy of the extracts in a 

controlled environment. By treating cells with various extract concentrations and measuring MAO activity using 

fluorometric or colorimetric assays, researchers can determine the IC50 value, which indicates the concentration 

needed to inhibit 50% of the enzyme activity. This study provides development for neurological disorders. 

 

 

CONCLUSION: 

The assessment of inhibitory activities of the monoamine oxidase (MAO) enzyme in Epipremnum aureum using 

cell line studies has demonstrated promising results. The bioactive compounds present in Epipremnum aureum 

exhibited significant inhibition of MAO activity, which suggests potential therapeutic applications in the 

treatment of neurodegenerative disorders and mental health conditions where MAO inhibitors are beneficial. The 

cell line assays confirmed the plant's efficacy and provided a deeper understanding of its biochemical interactions. 

Future research should focus on isolating and characterizing the specific compounds responsible for this activity 

and evaluating their 

clinical relevance and safety profile through in vivo studies. These findings contribute to the growing body of 

evidence supporting the medicinal value of Epipremnum aureum and its potential role in developing novel MAO 

inhibitors. 
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