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Background. Phytotherapy refers to the use of plant extracts for therapeutic purpose. It plays

important role in ancient medicine practices. It has been considered as a cornerstone in the

development of modern drugs. With the advancement in the �eld of science and technology,

researchers systematically evaluate the medicinal properties of plants.

Objective. It is an integrative approach that integrates traditional knowledge with modern techniques

for identi�cation, isolation, and test for plant derivative compounds. Literature on plant-derived

natural products used as suitable precursors for drug discovery and development was included. 

Methods. The data on plant-derived natural products used as a source for drug discovery and

development were obtained through literature publications using different scienti�c literature and

search engines. 

Results. These papers were carefully evaluated, critically analyzed and structured with accurate

information. The process begins with ethnobotanical surveys and the study of traditional medicine to

select promising therapeutic potential herb. Phytochemical methods are then employed to extract and

isolate the active constituents. The phytotherapy drugs have the natural properties of plants to

support health and manage various conditions. Recently in analytical chemistry and genomics have

been essential in accelerating the drug discovery process. High-throughput screening, molecular

docking, and bioinformatics tools have enabled the rapid identi�cation of bioactive compounds.

Traditional phytotherapy has signi�cantly in�uenced modern medicine by providing a wealth of

knowledge about plant-based remedies. Many pharmaceuticals have roots in herbal practices, with

compounds isolated from plants forming the basis for effective treatments. 

Conclusion. This integration of traditional wisdom with scienti�c research has led to the development

of targeted therapies, emphasizing the importance of natural products in drug discovery. As

researchers continue to explore plant compounds, traditional phytotherapy remains a vital source for

potential new medicines. Moreover, advancements in pharmacokinetics and pharmacodynamics have

Qeios

qeios.com doi.org/10.32388/5DDCQH 1

https://www.qeios.com/
https://doi.org/10.32388/5DDCQH


improved understanding of plant compounds interact with biological systems, enhancing their

therapeutic ef�cacy and safety pro�les.
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patrabiswajit090@gmail.com

1. Introduction

Herbal phytotherapy is the science and application of medicinal plants and their extracts for medical

purposes. The molecules within these plants, known as phytochemicals, have a variety of biological

effects and activities and are the foundation of many essential and modern synthetic pharmaceuticals[1].

The discovery of drugs from herbal phytotherapy, also known as plant-based medicine, is a diverse and

exciting subject that unites botany, chemistry, pharmacology, and medicine[2]. This is a critically

important component of human health and well-being, and humanity has been practicing the use of

medicinal plants for thousands of years, with traces of plant-based medicine found in the earliest human

civilizations. For thousands of years, peoples have used plants as medicine. In the initial stages, these

medications were crude substance found in teas, tinctures, powers, poultices and other herbal

products[3]. Eventually, information about medicinal plants was documented in herbals. In recent years,

the use of plants as medicines has involved the isolation of active chemicals, beginning with the isolation

of morphine from opium in the early nineteenth century. Drugs discovery from medicinal plants led to

the isolation of early medications such as cocaine, codeine, digitoxin and qunine, as well as morphine,

some of which are still in use[4]. According to the report of WHO about 21,000 medicinal plants are used

for a variety of medical purposes. Traditional herbalists use about 2500 plants to cure common illnesses,
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which is one of the greatest ways to treat illnesses in Indian medicine[5]. India is home to about 100 plant

genera that are used in traditional medicinal systems around the world. India is second in terms of

exporting approximately 45,000 plants, with 7000 plant species categorized as medicinal plants.

Approximately 40% of the medicines in use are either entirely or partly derived from plants[5][6]. Plants

are rich sources of phytochemicals & are often free from side effects, and due to their better compatibility

with the human body, herbal medicines are widely recognized as an alternative to synthetic medicines.

Herbal pharmaceuticals, often known as plants drugs, are medicines that contain chemical components

obtained from plant that work on the human body to prevent diseases and to maintain or restore

health[7]. These plant products are utilized in their raw form, or chemical compounds are isolated from

them in the laboratory, and novel medications are occasionally produced by combining multiple isolated

compounds before being used. Traditional non-standardized procedures used to separate a large number

of herbal drugs from natural sources[8]. This combined with varying plant growth locations, problems

with different vernacular names and the lack of standard procedures for cultivation, harvesting and post-

harvesting, frequently results in the addition of impurities lowering the quality and effectiveness of �nal

medicinal products and in some cases, causing adverse drug reactions[9]. In recent decades, attention has

been placed on the standards of herbal drugs in order to reduce adulteration and protect the quality of

these herbal medicines. The term Herbal drugs refers to all medical preparations made from plants, plant

parts or plant products, with a little or no chemical manipulation[10]. In a broader sense, herbal medicines

include herbs, herbal materials (leaves, �owers, fruits, seeds, stems, woods, barks, roots, rhizomes or

other plant parts and active ingredients), herbal preparations, and �nished products that contain plants,

plant parts or other materials of plant origin or combinations thereof as their main ingredients[11]. In the

context of phytopharmaceuticals, the term "herbal drugs" refers to plants or parts of plants that are used

to cure various disorders. It �rst collects Coll or harvests, then dries and stores it before isolating and

using it. The use of herbal substances as medicine is the oldest kind of treatment known to delicacy, and

it has been employed by all nations throughout history[12]. Ancient humans were fully aware of their

dependency on nature for a decent healthy life, and since then, humankind has relied on a range of plant

resources for food, housing, clothing, and medicine to cure an in�nite number of maladies[13]. The �rst

written documents documenting the use of plants in healing were found on Mesopotamian clay tablets

and Egyptian papyrus. Led by nature, taste, and experience, prehistoric men and women treated illnesses

with plant parts, animal parts, and minerals that were not commonly consumed[14]. Primeval people

learnt by trial and error how to distinguish between useful plants with positive effects and those that
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were inactive or dangerous, as well as which processing methods or mixes needed to achieve consistent

and optimal outcomes[15]. Even in ancient cultures, ethnic, ancestral, or tribal people gathered

information about medicinal plants and created what is known as herbal pharmacopeia. Since ancient

times, herbal medicines have been utilized to cure a variety of ailments. Medicinal plants have had a

signi�cant impact in global health. Despite signi�cant developments in modern medicine over the last

few decades, plants continue to play an essential role in health care[16]. Natural products have been our

most successful source of medicine. Each plant functions as a factory, capable of producing an in�nite

number of very complex and uncommon chemical molecules whose structures would otherwise remain

unimaginable[17]. There are at least 120 separate chemical molecules produced from plants that are

regarded major medications in use today in the world, while several other drugs are simple synthetic

modi�cations of the natural products[18]. WHO has provided several terminology related to herbal

medications based on their de�nitions. Herbal medications encompass herbs, herbal ingredients, herbal

preparations, and completed herbal products. In some places, herbal remedies may include natural

organic or inorganic active components that are not derived from plants[19]. Herbs are crude plant

materials such as leaves, �owers, fruit, seeds, stalks, wood, bark, roots, rhizomes, and other plant

components that might be whole, fragmented, or powdered. Herbal materials include, in addition to

herbs, fresh juices, gums, �xed oils, essential oils, resins, and dry herb powders[20]. Herbal preparations

serve as the foundation for completed herbal medicines and might comprise powdered herbal

components as well as extracts, tinctures, and fatty oils. They are created through extraction,

fractionation, puri�cation, concentration, and other physical or biological processes[21]. Drug discovery

from herbal phytotherapy is a multi-stage process. The discovery of potential medicinal plants using

traditional knowledge and ethnobotanical research is the prime step in drug discovery from herbal

phytotherapy[22]. The next step is the harvesting and processing of plants, extraction, and isolation of

phytochemicals. Finally, recognition of compounds’ biological activity, safety, and effectiveness through

various testing methods. Lately, following the technological process’s development and emergence of

ef�cient and precise methods for phytochemical extraction and analysis, many new drugs and treatment

methods have been discovered[23]. Nevertheless, the �eld continues to face such widespread issues as

plant resources sustainability, products’ standardization, and regulatory issues. However, the potential of

herbal phyto-therapy in drug discovery remains immense. In botanical literature, "herb" refers

speci�cally to non-woody vascular plants, including annuals, biennials, and some perennials,

particularly monocots, lacking persistent woody stems[24]. However, in pharmacy, "herb" is used more
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broadly as a synonym for "plant," encompassing herbs, shrubs, and trees. Medicine, derived from the

Latin “Ars medicina” meaning the art of healing, encompasses both science and art aimed at restoring

health by preventing and treating illness in humans[25]. While prehistoric traditional medicine often

relied on ritualistic and mystical use of plants, animal parts, and minerals, contemporary medicine

utilizes modern methodologies for diagnosis and treatment. Traditional forms of medicine such as

Traditional Chinese Medicine (TCM), Ayurveda, and Unani have evolved into more organized systems,

re�ecting cultural and regional in�uences[26]. The diverse forms of herbal materials and preparations,

outlining the various plant parts involved and the processes by which they are processed and combined

to create �nished herbal products. It emphasizes the range of methods used globally, such as steaming,

roasting, or mixing with other substances like honey or alcohol. Herbal preparations can take the form of

powders, extracts, tinctures, or fatty oils, which are derived through extraction and puri�cation

processes[27]. The �nal products, whether derived from a single herb or a mixture, may include additional

excipients alongside the active herbal ingredients.

2. Material and methods

Several scienti�c literature search engines, including MDPI, Wiley Online, Springer, PubMed,

ResearchGate, Google Scholar, SpringerLink, Taylor & Francis, ScienceDirect, Academia.edu, Web of

Science, Bentham, Scopus, Thieme, and SciFinder, were used to �nd publications that contained

information on plant-derived natural products that were used as a source for drug discovery and

development. "Medicinal plant," "drug discovery," and "plant-derived natural products" were the

terminology utilized in the study. The literature covered natural compounds generated from plants that

are used as good starting points for the development of new drugs. These papers were accurately

constructed, critically analyzed, and thoroughly appraised. The process of �nding and developing

therapies from natural compounds in plants is a complex and multifaceted one that involves a number of

crucial phases, each of which is critical to turning the promise of botanical molecules into effective drugs.

3. Results

3.1. Artemisinin

Artemisinin is a highly effective antimalarial drug derived from the sweet wormwood plant, Artemisia

annua. Its discovery in 1972 by Chinese scientist Tu Youyou marked a signi�cant breakthrough in the
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�ght against malaria, earning her the Nobel Prize in Physiology or Medicine in 2015[28]. Artemisinin is

particularly potent against Plasmodium falciparum, the parasite responsible for the most severe and

deadly form of malaria. The drug operates by producing free radicals that damage the parasite’s proteins,

leading to its rapid death. This mechanism of action is unique and highly effective, especially when

artemisinin is used in combination with other antimalarial drugs in what is known as Artemisinin-based

Combination Therapy (ACT)[29]. ACTs are the gold standard for malaria treatment worldwide, as they not

only enhance the ef�cacy of artemisinin but also help prevent the development of drug resistance.

Beyond its primary use in malaria treatment, artemisinin has shown promise in other medical �elds[30].

Research is ongoing into its potential applications in cancer therapy. Preliminary studies suggest that

artemisinin and its derivatives may inhibit the growth of various cancer cells and induce apoptosis, or

programmed cell death, in tumours. This potential anticancer effect is thought to be due to artemisinin’s

ability to generate reactive oxygen species that damage cancer cell membranes and DNA[31]. However,

while these �ndings are promising, more extensive clinical trials are necessary to con�rm the safety and

ef�cacy of artemisinin in cancer treatment. In addition to its medical applications, artemisinin’s

discovery and development highlight the importance of traditional medicine and natural products in

modern pharmacology[32]. The journey from ancient Chinese herbal remedies to a Nobel Prize-winning

drug underscores the value of integrating traditional knowledge with contemporary scienti�c

research[33]. Artemisinin remains a vital tool in the global effort to combat malaria and potentially other

diseases in the future.

3.2. Aspirin

Aspirin, also known as acetylsalicylic acid (ASA), is a widely used nonsteroidal anti-in�ammatory drug

(NSAID) with a rich history and diverse applications. Discovered in the late 19th century, aspirin has

become a cornerstone in both pain management and cardiovascular disease prevention[34]. It works by

inhibiting the enzyme cyclooxygenase (COX), which is crucial in the production of prostaglandins—

compounds that mediate in�ammation, pain, and fever. This mechanism makes aspirin effective in

treating a variety of conditions, including headaches, muscle aches, arthritis, and minor injuries.

Additionally, aspirin's antithrombotic properties, which prevent blood clots, make it valuable in reducing

the risk of heart attacks and strokes[35]. Low-dose aspirin therapy is often recommended for individuals

at high risk of these cardiovascular events, under medical supervision. Despite its bene�ts, aspirin is not

without risks[36]. Long-term use can lead to gastrointestinal issues such as ulcers and bleeding,
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particularly in individuals with a history of gastrointestinal problems. Aspirin is also associated with

Reye's syndrome, a rare but serious condition that can occur in children and teenagers recovering from

viral infections, which is why it is generally not recommended for this age group[37]. Beyond its

traditional uses, aspirin is being explored for its potential in cancer prevention and treatment. Some

studies suggest that regular aspirin use may reduce the risk of certain cancers, such as colorectal cancer,

by inhibiting tumour growth and metastasis[38]. However, these �ndings are still under investigation,

and the long-term safety and ef�cacy of aspirin in cancer prevention require further study. Overall,

aspirin's versatility and effectiveness make it a vital medication in modern medicine[39]. Its discovery

and development underscore the importance of integrating traditional knowledge with contemporary

scienti�c research, highlighting aspirin's enduring relevance in healthcare.

3.3. Atropine

Atropine is a tropane alkaloid and anticholinergic medication with a wide range of medical applications.

It is derived from plants of the nightshade family, such as deadly nightshade (Atropa belladonna), Jimson

weed, and mandrake[39]. First isolated in 1833, atropine has since become a crucial drug in modern

medicine. It works by blocking the action of acetylcholine on muscarinic receptors, which are part of the

parasympathetic nervous system[40]. This action makes atropine effective in treating bradycardia

(abnormally slow heart rate), reducing salivation and bronchial secretions during surgery, and as an

antidote for poisoning by organophosphates and certain types of mushrooms[41]. Atropine is also used in

ophthalmology to dilate the pupils (mydriasis) and paralyze the accommodation re�ex (cycloplegia)

during eye examinations and treatments[42]. The drug's effects can last from several days to over a week,

making it useful for therapeutic purposes but less so for routine eye exams²⁶. Additionally, atropine is

included in the World Health Organization's List of Essential Medicines, highlighting its importance in

global health[43]. Despite its bene�ts, atropine can cause several side effects, including dry mouth, blurred

vision, sensitivity to light, urinary retention, constipation, and an increased heart rate. It should be used

with caution in individuals with conditions like closed-angle glaucoma, as it can exacerbate symptoms.

While generally considered safe during pregnancy and breastfeeding, its use should be carefully

monitored by a healthcare professional[44]. Atropine's versatility extends beyond its primary uses.

Research is ongoing into its potential applications in treating other conditions, such as irritable bowel

syndrome and certain types of nerve agent poisonings[45]. Its discovery and continued use underscore
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the importance of natural compounds in the development of essential medications, bridging traditional

herbal remedies and modern pharmacology.

3.4. Berberine

Berberine is a bioactive compound found in several plants, including barberry, goldenseal, Oregon grape,

and tree turmeric. It has been used for thousands of years in traditional Chinese and Ayurvedic medicine

to treat a variety of ailments[46]. Modern research has highlighted berberine's potential in managing

several metabolic health conditions, such as diabetes, obesity, and heart disease. One of the primary

mechanisms by which berberine works is by activating AMP-activated protein kinase (AMPK), an

enzyme that plays a crucial role in regulating metabolism and energy balance within cells[47]. This

activation helps improve insulin sensitivity, reduce blood sugar levels, and enhance lipid metabolism,

making berberine a promising supplement for individuals with type 2 diabetes and high cholesterol. In

addition to its metabolic bene�ts, berberine has demonstrated antimicrobial properties. Studies have

shown that it can inhibit the growth of various bacteria, including Staphylococcus aureus, which is

responsible for numerous infections[48]. Berberine's anti-in�ammatory effects further contribute to its

therapeutic potential, as chronic in�ammation is a key factor in many diseases, including heart disease

and diabetes. Moreover, berberine may support gut health by promoting a healthy balance of gut

microbiota, which is essential for overall well-being[49]. Despite its numerous bene�ts, berberine is not

without side effects. Common adverse effects include gastrointestinal issues such as diarrhoea,

constipation, and stomach upset. It is also important to note that berberine can interact with certain

medications, so individuals should consult with a healthcare provider before starting

supplementation[50]. While berberine shows great promise, more extensive clinical trials are needed to

fully understand its long-term safety and ef�cacy. Overall, berberine's multifaceted bene�ts make it a

valuable natural compound with potential applications in managing metabolic disorders, infections, and

in�ammation[51]. Its long history of use in traditional medicine, combined with modern scienti�c

research, underscores its signi�cance in promoting health and wellness.

3.5. Caffeine

Caffeine, a naturally occurring stimulant found in coffee, tea, chocolate, and various energy drinks, is

widely consumed globally for its ability to enhance alertness and reduce fatigue. Its primary mechanism

involves blocking adenosine receptors in the brain, which are responsible for promoting sleep and
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relaxation[52]. By inhibiting these receptors, caffeine temporarily increases the levels of other

neurotransmitters, such as dopamine and norepinephrine, leading to heightened arousal and improved

mood[53]. This stimulating effect can be bene�cial for short-term cognitive performance, including

improved concentration and reaction times. However, excessive consumption of caffeine can lead to

negative side effects such as anxiety, insomnia, and increased heart rate. The tolerance to caffeine varies

among individuals, with some people metabolizing it more quickly than others due to genetic

differences[54]. Pregnant women and individuals with certain health conditions are often advised to limit

their intake to avoid potential adverse effects. Despite these concerns, moderate caffeine consumption is

generally considered safe for most people and can even offer health bene�ts, such as a reduced risk of

certain diseases like Parkinson's and Alzheimer's[55]. The recommended daily limit is usually around 400

milligrams, equivalent to about four cups of brewed coffee. Understanding the balance between its

stimulating effects and potential risks is essential for maintaining overall health and well-being.

3.6. Campothecin

Campothecin is a naturally occurring alkaloid with signi�cant therapeutic potential, primarily known for

its role in cancer treatment. It was �rst isolated from the Chinese tree Campotheca acuminata and has

since been recognized for its ability to inhibit DNA topoisomerase I, an enzyme crucial for DNA

replication and transcription[2]. By binding to this enzyme, campothecin induces DNA damage and

prevents cancer cells from dividing, thus exhibiting potent anti-cancer properties. Despite its ef�cacy,

campothecin has limitations, including poor solubility and signi�cant toxicity, which can lead to side

effects such as gastrointestinal issues and bone marrow suppression[3]. To overcome these challenges,

several campothecin derivatives have been developed, such as irinotecan and topotecan. These modi�ed

compounds have been incorporated into clinical treatments, particularly for cancers such as colorectal

cancer (irinotecan) and ovarian cancer (topotecan). Research continues to focus on improving the ef�cacy

and reducing the toxicity of campothecin and its derivatives, with ongoing studies exploring their use in

combination therapies and as part of personalized cancer treatment regimens[7]. The compound's unique

mechanism of action and its impact on cancer cell proliferation make it a crucial area of interest in the

development of novel anticancer strategies.
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3.7. Cocaine

Cocaine is a powerful stimulant drug derived from the leaves of the coca plant, Erythroxylum coca, native

to South America. As a central nervous system stimulant, it affects the brain by inhibiting the reuptake of

neurotransmitters like dopamine, norepinephrine, and serotonin[56]. This blockage leads to increased

concentrations of these chemicals in the brain, resulting in heightened alertness, euphoria, and increased

energy. Cocaine is often used recreationally for its intense euphoric effects, but it carries signi�cant risks

and potential for addiction[57]. The drug can be consumed in various forms, including powdered cocaine,

which is typically snorted or dissolved in water and injected, and crack cocaine, which is processed into a

smokable form. Despite its stimulating effects, cocaine use can lead to severe health problems, including

cardiovascular issues such as heart attack and stroke, neurological damage, and psychological effects like

paranoia and hallucinations[58]. Long-term use can also result in addiction, characterized by compulsive

drug-seeking behaviour and signi�cant impairment in daily functioning. In addition to its recreational

use, cocaine has some medical applications, such as a local anaesthetic in certain medical procedures,

particularly in ophthalmology and ear, nose, and throat surgery[59]. However, due to its high potential for

abuse and severe health risks, its medical use is highly restricted and monitored. Efforts to combat

cocaine abuse include various treatment and prevention programs aimed at reducing addiction and its

associated harms.

3.8. Codeine

Codeine is an opioid medication used primarily for its analgesic (pain-relieving) and antitussive (cough-

suppressing) effects. It is commonly prescribed to treat mild to moderate pain and to relieve coughing

associated with various conditions, such as colds or respiratory infections. Codeine is derived from the

opium poppy and is metabolized in the liver to morphine, which is responsible for its pain-relieving

effects[60]. As a part of the opioid class, codeine works by binding to opioid receptors in the brain and

spinal cord, altering the perception of pain and emotional response to it. It is often combined with other

medications, such as acetaminophen or aspirin, in combination products for enhanced ef�cacy in pain

management. Despite its bene�ts, codeine carries risks of dependence, addiction, and tolerance with

prolonged use[61]. Side effects can include drowsiness, constipation, nausea, and, in some cases, more

severe issues such as respiratory depression. Because of these risks, its use is closely monitored,

especially in patients with a history of substance abuse or those taking other central nervous system

depressants[62]. In recent years, there has been increasing concern about the misuse of codeine, leading
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to tighter regulations and more cautious prescribing practices[63][64]. The drug’s use is also carefully

managed in children due to the risk of severe respiratory side effects, particularly with certain

formulations.

3.9. Colchicine

Colchicine is a medication primarily used to treat and prevent gout attacks and to manage familial

Mediterranean fever (FMF). It is derived from the autumn crocus plant (Colchicum autumnale) and works

by inhibiting the migration of white blood cells to in�amed areas, thereby reducing in�ammation and

pain[65]. In gout, colchicine alleviates symptoms by interfering with the process that leads to the

formation of uric acid crystals in the joints, which cause pain and swelling[66]. For FMF, colchicine helps

to prevent recurrent episodes of fever and in�ammation. The medication is usually taken orally and can

be used in various forms, including tablets and oral solutions. While effective, colchicine can have side

effects such as gastrointestinal issues (nausea, vomiting, diarrhoea), and in high doses, it may lead to

more serious complications like muscle weakness or bone marrow suppression. Therefore, careful dosage

and monitoring are essential to minimize risks[67]. Colchicine's use has declined somewhat in Favor of

other medications with fewer side effects, but it remains an important option in the management of gout

and FMF, particularly when other treatments are not suitable or effective[65].

3.10. Digitoxin

Digitoxin is a cardiac glycoside used in the treatment of heart failure and certain types of arrhythmias. It

is derived from the foxglove plant (Digitalis lanata) and functions by increasing the force of heart

contractions (positive inotropic effect) and regulating heart rhythm[68]. Digitoxin achieves this by

inhibiting the sodium-potassium ATPase enzyme, leading to an increase in intracellular calcium levels,

which enhances the contractility of the heart muscle. Unlike digoxin, another commonly used cardiac

glycoside, digitoxin has a longer half-life and is more lipophilic, which means it stays in the body longer

and can be more potent[69]. However, this also means that it has a higher risk of toxicity, which can

manifest as nausea, vomiting, confusion, and visual disturbances, and in severe cases, can lead to life-

threatening arrhythmias. Because of its narrow therapeutic index and the availability of other cardiac

glycosides with more favourable safety pro�les, digitoxin is less commonly used today[70]. Careful dosing

and regular monitoring of blood levels are essential to prevent toxicity and ensure therapeutic ef�cacy.

Despite its reduced use, digitoxin remains a historical and important part of cardiac therapy[71].
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3.11. Digoxin

Digoxin is a cardiac glycoside used to treat heart failure and atrial �brillation. Derived from the foxglove

plant (Digitalis lanata), digoxin increases the strength of heart muscle contractions (positive inotropic

effect) and slows the heart rate (negative chronotropic effect)[72]. It achieves this by inhibiting the

sodium-potassium ATPase enzyme, leading to increased intracellular calcium, which enhances the

heart's pumping ef�ciency. The drug is administered orally or intravenously, with dosage adjusted based

on individual patient needs and blood levels to avoid toxicity[73]. Common side effects include nausea,

vomiting, dizziness, and visual disturbances, such as yellow or blurred vision. Serious toxicity can lead to

severe arrhythmias and other complications[74]. Digoxin requires careful monitoring due to its narrow

therapeutic index—the range between effective and toxic doses is small. Its use has decreased somewhat

in Favor of newer treatments with improved safety pro�les, but it remains an important option for

managing certain heart conditions[75].

3.12. Emetine

Emetine is an alkaloid derived from the ipecacuanha plant (Cephaelis ipecacuanha), traditionally used as

an emetic (to induce vomiting) and as an expectorant. It is known for its ability to stimulate the vomiting

center in the brain, making it effective in cases of poisoning or overdose where inducing vomiting can be

bene�cial[76]. In addition to its use as an emetic, emetine has been utilized in the treatment of amoebic

dysentery, caused by the parasite Entamoeba histolytica. It works by inhibiting protein synthesis in the

parasite, thereby eliminating the infection[77]. However, due to its toxicity and side effects, such as

gastrointestinal irritation and potential for severe adverse effects including cardiac toxicity, its use has

largely been supplanted by other, more effective and safer treatments for both parasitic infections and as

an emetic[78]. Emetine is also a subject of research for its potential in cancer treatment, given its ability to

inhibit cellular protein synthesis and induce cell death, although its clinical use for this purpose is not yet

established.

3.13. Ephedrine

Ephedrine is a sympathomimetic drug that acts as a stimulant, primarily affecting the cardiovascular and

respiratory systems. It is derived from the plant Ephedra sinica and is chemically related to adrenaline[79].

Ephedrine is used in medicine for its bronchodilator effects, making it useful in treating conditions like

asthma and chronic obstructive pulmonary disease (COPD). It works by stimulating alpha and beta-
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adrenergic receptors, leading to relaxation of bronchial smooth muscles and increased air�ow[80].

Additionally, ephedrine has vasoconstrictive properties, which can raise blood pressure, making it

valuable in managing hypotension during surgery or in certain cases of shock. It is also used as a nasal

decongestant due to its ability to constrict blood vessels in the nasal passages[81]. Despite its bene�ts,

ephedrine can cause side effects such as increased heart rate, hypertension, insomnia, and nervousness.

Its use has been restricted in some countries due to concerns about potential abuse and severe adverse

effects, especially in higher doses or when combined with other stimulants[80]. Ephedrine is also a

precursor in the illicit manufacture of methamphetamine, leading to further regulatory controls on its

distribution.

3.14. Ipecac

Ipecac is derived from the root of the Cephaelis ipecacuanha plant and has traditionally been used as an

emetic to induce vomiting. Its active compounds, emetine and cephaeline, stimulate the vomiting centre

in the brain and the gastrointestinal tract, leading to expulsion of stomach contents[77]. Historically,

ipecac syrup was commonly used in cases of poisoning or overdose to help eliminate toxins from the

stomach. However, its use has declined due to concerns about safety and effectiveness. Inducing

vomiting is not always bene�cial or safe in poisoning cases, and the American Academy of Paediatrics

and other health organizations now generally recommend other interventions such as activated charcoal

or speci�c antidotes[82]. Ipecac can also have adverse effects, including persistent nausea, diarrhoea, and

in rare cases, more severe complications such as cardiac toxicity, especially with prolonged or excessive

use[77]. Due to these concerns and the availability of more effective treatments, ipecac syrup is no longer

widely recommended or used in modern medical practice.

3.15. Morphine

Morphine is a potent opioid analgesic derived from the opium poppy (Papaver somniferum). It is primarily

used for the management of severe pain, such as that experienced after surgery, trauma, or in chronic

pain conditions like cancer[83]. Morphine works by binding to opioid receptors in the brain and spinal

cord, which alters the perception of pain and produces a sense of euphoria[84]. Morphine is administered

in various forms, including oral tablets, injectable solutions, and extended-release formulations,

depending on the clinical situation and the patient's needs. While effective for pain relief, it has a high

potential for abuse and addiction due to its euphoric effects. Its use is associated with side effects such as
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drowsiness, constipation, nausea, and respiratory depression[85]. Due to its narrow therapeutic index and

the risk of dependence, morphine use is carefully managed, often involving dose adjustments and

monitoring for signs of misuse or overdose[86]. In clinical practice, it is usually part of a broader pain

management strategy, sometimes combined with other medications to optimize pain control while

minimizing side effects and risks.

3.16. Nicotine

Nicotine is a potent chemical found in tobacco plants, known for its stimulating effects on the central

nervous system. When consumed, it activates receptors in the brain, leading to increased alertness,

improved mood, and temporary feelings of pleasure[87]. However, nicotine is also highly addictive, which

makes it dif�cult for users to quit smoking or using other tobacco products. The addictive nature of

nicotine is due to its ability to rapidly enhance dopamine levels in the brain, creating a reinforcing effect

that encourages continued use[88]. This addiction contributes signi�cantly to the broader health risks

associated with smoking, including heart disease, lung cancer, and respiratory issues. Nicotine’s impact

is not limited to addiction. It can raise heart rate and blood pressure, potentially leading to cardiovascular

problems. Despite these risks, nicotine is also used in various cessation aids like patches and gum, which

help individuals quit smoking by providing controlled doses of nicotine to reduce withdrawal

symptoms[89]. Overall, while nicotine itself is not the sole cause of tobacco-related diseases, its addictive

properties and its role in encouraging continued tobacco use make it a signi�cant concern for public

health.

3.17. Papaverine

Papaverine is a vasodilator and smooth muscle relaxant derived from the opium poppy. It is primarily

used in medicine to treat conditions involving smooth muscle spasms, such as in the treatment of

erectile dysfunction and certain types of vasospasm. Papaverine works by relaxing the smooth muscles

and dilating blood vessels, which improves blood �ow[90]. It is sometimes used in combination with

other medications to enhance its effects or target speci�c medical issues. Though it has therapeutic uses,

papaverine is not commonly used today due to the availability of more effective or safer alternatives[91].

Its use is generally limited to speci�c clinical situations where other treatments are less suitable.

Pilocarpine is a medication primarily used to treat dry mouth (xerostomia) and to manage intraocular

pressure in conditions like glaucoma. It is a muscarinic agonist, which means it stimulates the
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muscarinic receptors in the body, leading to increased secretion from salivary glands and improved

moisture in the mouth[92]. In the treatment of glaucoma, pilocarpine helps reduce intraocular pressure by

increasing the out�ow of aqueous humour from the eye. In addition to its primary uses, pilocarpine may

be employed in certain diagnostic tests to assess the function of sweat glands[90]. It can be administered

topically as eye drops or systemically in oral form, depending on the condition being treated. While

effective, pilocarpine can have side effects such as sweating, nausea, and gastrointestinal discomfort,

re�ecting its broad effects on various muscarinic receptors throughout the body.

3.18. Pilocarpine

Pilocarpine is a medication used primarily to treat conditions related to dry mouth and glaucoma. It is a

muscarinic agonist, which means it stimulates muscarinic receptors in the body[93]. Pilocarpine is

commonly prescribed to help increase saliva production in individuals with dry mouth, which can be

caused by conditions such as Sjögren's syndrome or as a side effect of certain medications or cancer

treatments[94]. It is used in the treatment of glaucoma, particularly in emergency situations where rapid

reduction of intraocular pressure is needed. Pilocarpine works by causing the muscles around the eye to

contract, which helps to open up the drainage channels in the eye and reduce pressure[95]. In both cases,

pilocarpine works by mimicking the effects of acetylcholine, a neurotransmitter that activates various

body functions. The most common side effects include sweating, nausea, and increased salivation, but its

use is generally well-tolerated when prescribed appropriately[96].

3.19. Quinine

Quinine is a chemical compound derived from the bark of the cinchona tree, native to South America.

Historically signi�cant, it has been used for centuries as a treatment for malaria, a serious infectious

disease caused by parasites transmitted through mosquito bites[97]. Quinine works by disrupting the

ability of the malaria parasites to digest haemoglobin in red blood cells, thereby inhibiting their growth

and reproduction. Its use as a malaria treatment dates back to the 17th century, when it was introduced to

Europe from South America[98]. Despite its effectiveness, quinine can have signi�cant side effects,

including nausea, tinnitus, and in severe cases, cinchonism, which is a toxic reaction characterized by

headache, visual disturbances, and other symptoms[99]. Due to these potential side effects, its use has

largely been supplanted by more modern antimalarial drugs such as artemisinin-based combination

therapies. Quinine also has a historical role in the development of tonic water, a popular beverage that
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was originally used as a malaria prophylactic due to its quinine content[100]. While modern tonic water

contains much lower concentrations of quinine compared to therapeutic doses, it retains a trace of the

compound.

3.20. Reserpine

Reserpine is a drug derived from the Rauwol�a serpentina plant, traditionally used in Indian medicine. It

acts primarily as an antihypertensive and antipsychotic medication. Reserpine works by depleting

neurotransmitters such as norepinephrine, dopamine, and serotonin from nerve endings, which helps to

lower blood pressure and alleviate symptoms of certain psychiatric conditions, such as schizophrenia and

agitation[101]. Historically, reserpine was a signi�cant treatment for high blood pressure and was used to

manage mental health disorders before the advent of more modern medications[102]. Its effects are due to

its action on the central nervous system, particularly by blocking the vesicular monoamine transporter

(VMAT) that stores neurotransmitters in nerve endings[103]. Despite its effectiveness, reserpine can cause

a range of side effects, including depression, drowsiness, and nasal congestion, which led to its reduced

use in favor of newer drugs with fewer side effects[104]. However, it remains an important drug in the

history of psychopharmacology and antihypertensive treatment.

3.21. Santonin

Santonin is a chemical compound derived from the wormwood plant (Artemisia cina), historically used as

an anthelmintic agent to treat intestinal worm infections. It has a broad-spectrum activity against

various types of parasitic worms, including roundworms and hookworms[105]. Santonin works by

causing paralysis in the worms, which allows the body's natural processes to expel them. Its use as a

medication dates back to the 19th century, and it was once a standard treatment for helminthiasis (worm

infections)[106]. However, its use has declined due to the development of more effective and safer anti-

parasitic drugs. Santonin can cause side effects such as nausea, vomiting, and visual disturbances[107]. Its

administration also requires careful dosing because of its potential toxicity and the risk of side effects.

While it is no longer commonly used in modern medicine, santonin played a signi�cant role in the

history of parasitic disease treatment.
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3.22. Scopolamine

Scopolamine is a tropane alkaloid derived from plants such as Scopolia and Datura. It has various medical

uses due to its anticholinergic properties, which involve blocking the action of acetylcholine, a

neurotransmitter involved in muscle contraction and various autonomic functions[108]. Medically,

scopolamine is primarily used to prevent nausea and motion sickness, often administered as a

transdermal patch that releases the drug slowly over time. It can also be used to treat muscle spasms and

to dilate the pupils during ophthalmic exams[109]. In addition to its therapeutic uses, scopolamine has a

history of use as a sedative and in pre-anaesthetic medications. However, it can cause side effects such as

dry mouth, blurred vision, dizziness, and drowsiness[110]. Overdose or misuse can lead to more severe

effects, including hallucinations and delirium. Due to its potent effects and potential for abuse,

scopolamine is used under careful medical supervision, with its use carefully managed to balance its

therapeutic bene�ts against potential risks[111].

3.23. Stevioside

Stevioside is a natural sweetener derived from the leaves of the Stevia rebaudiana plant. It is a type of

steviol glycoside and is known for being much sweeter than sucrose (table sugar) while contributing

virtually no calories[112]. Stevioside is used as a sugar substitute in various food and beverage products.

The compound works by interacting with sweet taste receptors on the tongue, providing a sweet taste

without affecting blood sugar levels, making it a popular choice for people with diabetes or those looking

to reduce calorie intake[113]. Stevioside has been studied for its potential health bene�ts, including blood

sugar regulation and blood pressure reduction, although more research is needed to fully understand

these effects[114]. It is considered safe for consumption and is approved by various health authorities,

including the U.S. Food and Drug Administration (FDA) and the European Food Safety Authority (EFSA),

though the approval pertains mainly to highly puri�ed extracts rather than whole stevia leaves[115].

3.24. Strychnine

Strychnine is a potent and highly toxic alkaloid derived from the seeds of the Strychnos nux-vomica tree. It

is a powerful neurotoxin that works by blocking inhibitory neurotransmission in the central nervous

system, particularly by inhibiting the action of glycine, a neurotransmitter that helps regulate muscle

relaxation[116]. Due to its action, strychnine causes severe muscle spasms and convulsions, and in high
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doses, it can lead to respiratory failure and death. Historically, it has been used as a pesticide and in some

traditional medicines, but its extreme toxicity limits its application[117]. In medical settings, strychnine is

rarely used and is mostly studied for its toxicological effects. It is classi�ed as a highly hazardous

substance and is handled with extreme caution to prevent accidental poisoning. Its use is generally

limited to research purposes due to the high risk associated with exposure.

3.25. Taxol

Taxol, also known as paclitaxel, is a chemotherapy drug used to treat various types of cancer, including

ovarian, breast, lung, and pancreatic cancers[118]. It is derived from the bark of the Paci�c yew tree (Taxus

brevifolia), though synthetic production methods have been developed to increase supply. Taxol works by

interfering with the normal function of microtubules during cell division[119]. It stabilizes microtubules

and prevents their disassembly, which disrupts the mitotic spindle and halts the process of cell division,

leading to cancer cell death. While effective, Taxol can cause side effects such as nausea, hair loss,

peripheral neuropathy, and bone marrow suppression. Its use requires careful monitoring and

management of side effects[120]. Taxol has signi�cantly advanced cancer treatment, especially when

combined with other chemotherapy agents.

3.26. Theobromine

Theobromine is a natural compound found in cocoa beans, tea leaves, and certain other plants. It is a

methylxanthine, similar to caffeine, and has stimulant, diuretic, and vasodilatory effects[121]. In the body,

theobromine acts as a mild stimulant by inhibiting phosphodiesterase, which increases cyclic AMP levels

and promotes relaxation of smooth muscles, including those in the bronchi. This makes it useful for

relieving cough and improving breathing[122]. It also has a mild diuretic effect, increasing urine

production. While theobromine is generally considered safe in moderate amounts for most people, it can

be toxic in high doses. It is particularly dangerous for pets, such as dogs and cats, who metabolize it more

slowly and are susceptible to theobromine poisoning from chocolate ingestion[123]. Symptoms of

theobromine toxicity include restlessness, rapid heart rate, and seizures. Theobromine contributes to the

bitter taste of chocolate and is also studied for its potential health bene�ts, such as cardiovascular

protection and improved cognitive function.

qeios.com doi.org/10.32388/5DDCQH 18

https://www.qeios.com/
https://doi.org/10.32388/5DDCQH


3.27. Theophylline

Theophylline is a medication used primarily for treating respiratory conditions such as asthma and

chronic obstructive pulmonary disease (COPD). It belongs to a class of drugs known as xanthines, which

also includes caffeine and theobromine. Theophylline works by relaxing the muscles around the airways,

which helps to open them and improve air�ow[123]. It achieves this by inhibiting the enzyme

phosphodiesterase, leading to increased levels of cyclic AMP, which causes bronchodilation. Additionally,

theophylline has anti-in�ammatory effects that contribute to its therapeutic bene�ts[122]. The drug is

typically administered orally in the form of tablets or capsules and is used in both acute and chronic

management of respiratory conditions. However, theophylline has a narrow therapeutic window,

meaning that the difference between an effective dose and a toxic dose is small[121]. Side effects can

include nausea, vomiting, insomnia, and tremors, and in higher doses, more severe effects like

arrhythmias or seizures may occur[123]. Due to these potential risks, theophylline therapy requires

regular monitoring of blood levels to ensure safety and ef�cacy.

3.28. Thymol

Thymol is a natural compound with the chemical formula C₁₀H₁₄O, found predominantly in thyme oil, as

well as in other essential oils like oregano and Savory. It is a type of monoterpene phenol[124]. Thymol is

known for its antiseptic, antifungal, and antibacterial properties. It is commonly used in various medical

and health applications, including as a preservative in foods, in mouthwashes, and in topical antiseptics.

Its effectiveness against microorganisms makes it valuable in both medicinal and industrial

contexts[125]. In addition to its antimicrobial properties, thymol is also used in traditional medicine for its

potential anti-in�ammatory and analgesic effects[126]. It has been studied for its ability to help treat

respiratory conditions and other ailments due to its soothing and healing properties. While generally

considered safe in appropriate amounts, excessive use of thymol can cause irritation or allergic reactions

in some individuals[127]. It is important to use thymol-containing products according to recommended

guidelines to avoid adverse effects.

3.29. Vinblastine

Vinblastine is a chemotherapy drug derived from the periwinkle plant (Catharanthus roseus). It is used in

the treatment of various cancers, including Hodgkin's lymphoma, non-Hodgkin's lymphoma, testicular
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cancer, and certain types of leukaemia[128]. Vinblastine works by inhibiting the process of cell division. It

speci�cally disrupts the formation of microtubules, which are essential components of the mitotic

spindle that separates chromosomes during cell division[129]. By preventing the proper formation of this

spindle, vinblastine effectively halts cancer cell proliferation and induces cell death. Common side effects

of vinblastine include nausea, vomiting, hair loss, constipation, and myelosuppression (which can lead to

reduced blood cell counts and increased susceptibility to infections)[130]. Due to its potent effects and side

effects, vinblastine is administered under careful medical supervision, often in combination with other

chemotherapy agents to enhance ef�cacy and minimize resistance.

3.30. Vincristine

Vincristine is a chemotherapy drug derived from the periwinkle plant (Catharanthus roseus), similar to

vinblastine. It is used to treat various cancers, including leukaemia (particularly acute lymphoblastic

leukaemia), lymphomas, and some solid tumours such as neuroblastoma[131]. Vincristine works by

disrupting cell division by binding to tubulin, a protein that forms microtubules. This interference

prevents the proper formation of the mitotic spindle, which is crucial for chromosome separation during

cell division[132]. As a result, vincristine halts the proliferation of cancer cells, leading to their death.

Common side effects of vincristine include peripheral neuropathy (nerve damage), constipation, hair

loss, and bone marrow suppression, which can lead to anaemia, infection, and bleeding issues[133]. Due to

these potential side effects, vincristine is carefully dosed and monitored during treatment. It is often used

in combination with other chemotherapy agents to maximize effectiveness and manage resistance[132].
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Drugs  Common name Scienti�c name Pharmacological action Reference

Artemisinin Sweet wormwood Artemisia annua L. Antimalarial  [29]

Aspirin White willow Salix alba L. Reduces pain & in�ammation [134]

Atropine Belladonna Atropa belladonna L. Anticholinergic [135]

Berberine Barberry Berberis vulgaris L. Antidiabetic, hepatoprotective [47]

Caffeine Coffee Coffea arabica L. CNS stimulant [54]

Camptothecin Happy tree
Camptotheca acuminata

Dence.

Treatment of ovarian and small

cell lung cancer

[129]

Cocaine Coca plant Erythroxylum coca Lam. Anaesthetic [136]

Codeine Poppy Papaver somniferum L.
 Pain reliever, suppresses

coughing

[137]

Colchicine Autumn crocus Colchicum autumnale L. Antigout, Anti-in�ammatory [65]

Digitoxin Foxglove Digitalis purpurea L. Cardiotonic [71]

Digoxin Woolly foxglove Digtalis lanata Ehrh Cardiotonic [74]

Emetine Ipecacuanha
Carapichea ipecacuanha

(Brot.)L. Andersson
Emetic, Amebicide [77]

Ephedrine Chinese ephedra Ephedra sinica Stapf Asthma, Treating common cold [79]

Ipecac Ipecacuanha
Carapichea ipecacuanha

(Brot.) L. Andersso
Induce vomiting [82]

Morphine Poppy Papaver somniferum L Analgesic & sedative properties [84]

Nicotine Tobacco Nicotiana tabacum L. Analgesic [88]

Papaverine Poppy Papaver somniferum L. Smooth muscle relaxant [90]

Pilocarpine Jaborandi
Pilocarpus microphyllus Stapf

ex Wardlew
Reduces pressure in eye [95]

Quinine Quina Cinchona of�cinalis L. Antimalarial  [100]

Reserpine Patalagarar
Rauwol�a serpentina

(L.)Benth. ex Kurz
 Blood pressure  [103]
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Drugs  Common name Scienti�c name Pharmacological action Reference

Santonin
Drooping Sea-

wormwood
Artemisia maritima L. Ascaricide [106]

Scopolamine Henbane Hyoscyamus niger L. Eases motion sickness [138]

Stevioside Sugar leaf
Stevia rebaudiana (Bertoni)

Bertoni
Sweetener [112]

Strychnine Nox-vomica Strychnos nux-vomica L. CNS stimulant [117]

Taxol Paci�c yew  Taxus brevifolia Nutt Antitumor [118]

Theobromine Cocoa tree Theobroma cacao L. Diuretic, vasodilator [123]

Theophylline Tea Camellia sinensis (L) Kuntze.
Asthma & Chronic obstructive

pulmonary disease

[124]

Thymol Thyme Thymus vulgaris L. Antiseptic  [139]

Vinblastine Sadabahar
Cantharanthus roseus (L.) G

Don
Combats hodgkins disease [128]

Vincristine Sadabahar
Cantharanthus roseus (L.) G

Don
Anticancer [133]

Table 1. Herb and their pharmacological actions against disease.

4. Discussion

Aromatherapy has been used for thousands of years. Ancient cultures in China, India, Egypt, and

elsewhere incorporated aromatic plant components in resins, balms, and oils. y. Aromatherapy uses

aromatic essential oils medicinally to improve the health of the body, mind, and spirit[19]. It enhances

both physical and emotional health. Researchers study traditional medicine practices to identify plants

used for speci�c ailments[140]. This involves working with indigenous knowledge and practitioners to

gather information about plant usage. Plants identi�ed through ethnobotanical research are analyzed for

their chemical constituents[6]. This involves isolating and identifying the compounds that may have

therapeutic effects. The isolated compounds are tested in vitro (in the lab) and in vivo (in animal models)
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to evaluate their ef�cacy and safety[17]. This helps determine whether the compounds have potential as

new drugs. Promising compounds undergo clinical trials to assess their effectiveness and safety in

humans. This process involves several phases and can take years. If clinical trials are successful, the drug

must be approved by regulatory agencies before it can be marketed and prescribed.

5. Conclusion

Exploring traditional phytotherapy can lead to the discovery of new and effective treatments that might

not be found through synthetic drug development alone. It highlights the value of traditional knowledge

and the potential for integrating it with modern scienti�c techniques to advance medical treatments[27].

For many years, plants have been recognized as a vital source of therapeutic agents by the

pharmaceutical and biotechnology industry. A wide range of modern drugs are of plant origin. Drug

development from medicinal plants is currently being studied using a multimodal strategy that

combines molecular, phytochemical, biological, and botanical techniques [49]. New and signi�cant leads

against a variety of pharmacological targets, such as HIV/AIDS, cancer, malaria, Alzheimer's, and pain, are

still being discovered through medicinal plant drug discovery  [138]. A number of plant-based natural

product medications, such as arteether, galantamine, nitisinone, and tiotropium, have either just hit the

market or are presently undergoing late-stage clinical trials  [55]. With the advance of biotechnologies,

traditional medicines have been improved and medicinal plants are nowadays used as the main sources

for the discovery of new pharmaceutical molecules[3]. This work aimed to describe in a time a general

view on the concept of pharmacognosy and to put a particular emphasis on phytotherapy as an effective

therapeutic means. This work is an essential prerequisite for the extension of phytotherapy.
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