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ABSTRACT

Cannabis sativa, a widely cultivated plant, has gained significant attention for its diverse applications in medicine,
industry, and recreation. This species of cannabis is known for its psychoactive properties, attributed to its high levels
of delta-9- tetrahydrocannabinol (THC), as well as its potential therapeutic benefits, including pain relief, anti-
inflammatory effects, and appetite stimulation. Cannabis sativa has been used for centuries across various cultures for
medicinal, spiritual, and recreational purposes. In recent years, there has been a resurgence of interest in its
medicalapplications, particularly in the treatment of chronic pain, epilepsy, and anxiety disorders. Additionally, hemp,
a variety of Cannabis sativa, is cultivated for its industrial uses, such as fiber production, biodegradable plastics, and
oils. The plant's complex biochemical composition, including cannabinoids, terpenes, and flavonoids, has led to ongoing
research to better understand its medicinal properties and optimize its use in medical treatments. However, the legal
status of Cannabis sativa remains a subject of debate globally, with varying regulations affecting its cultivation,
distribution, and use. These abstract aims to summarize the multifaceted nature of Cannabis sativa, highlighting its
medical, industrial, and social implications while addressing the challenges of its legal and ethical considerations.
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1. INTRODUCTION

Cannabis sativa is a versatile and globally recognized plant species that has been cultivated for thousands of years for
various purposes, including medicinal, recreational, and industrial applications. Known for its psychoactive properties,
Cannabis sativa contains compounds such as delta-9-tetrahydrocannabinol (THC) andcannabidiol (CBD), which interact
with the body's endocannabinoid system,influencing a range of physiological processes. Beyond its recreational use,
Cannabis sativa has attracted considerable scientific attention for its potential therapeutic benefits, including pain
management, anti-inflammatory effects, and treatment ofneurological disorders like epilepsy and anxiety. Additionally,
the non-psychoactive variety of Cannabis sativa, commonly referred to as hemp, is used extensively in the production
of fibers, oils, biodegradable plastics, and other eco-friendly products. Despite its long history of use, the plant's legal
status varies widely across different regions, influencing its cultivation and commercialization. This complex and
multifaceted plant continues to be at the center of a global debate, as research and publicopinion evolve around its medical
benefits, societal impact, and regulatory framework.

Cannabis sativa is a species of flowering plant in the Cannabaceae family, native to Central and South Asia, and has been
used by humans for thousands of years in a varietyof ways. It is most commonly known for its psychoactive properties,
which are primarily attributed to the compound delta-9-tetrahydrocannabinol (THC). However, Cannabis sativa is a
complex plant that produces a wide range of chemical compounds,including cannabinoids, terpenes, and flavonoids, each
contributing to its diverse effects and potential therapeutic applications. Historically, Cannabis sativa has servednot only
as a medicinal herb but also as a source of fiber, oil, and food. The plant’s medicinal use dates back to ancient
civilizations, with references to its use for pain relief, digestive disorders, and mood enhancement appearing in early
Chinese, Indian,and Middle Eastern texts. In more recent times, interest in Cannabis sativa has surged due to its potential
in treating chronic conditions such as pain, epilepsy, anxiety, and even certain forms of cancer. Cannabidiol (CBD),
another major cannabinoid inCannabis sativa, has gained attention for its non-psychoactive effects, which arethought to
have anti-inflammatory, neuroprotective, and anxiolytic properties.

Despite its extensive use and potential benefits, Cannabis sativa remains a subject of legal and regulatory challenges in
many parts of the world. While some countries and states have moved toward decriminalization or legalization of
cannabis for medical andrecreational use, others continue to impose strict regulations, citing concerns about public
health, addiction, and safety. As research into the plant’s pharmacological properties expands, the debate surrounding its
legal status is likely to continue evolving.The growing body of scientific research into Cannabis sativa’s therapeutic
potential, coupled with shifting social attitudes and changing laws, has positioned the plant as a focal point of modern
scientific, medical, and societal discussions. This introduction explores the multifaceted nature of Cannabis sativa,
emphasizing its diverse uses, its evolving role in medicine and industry, and the challenges and opportunities that lie
ahead in its regulation and application.
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In addition to its medicinal properties, Cannabis sativa plays a significant role in the global economy, particularly in the
industrial hemp sector. Hemp, a variety of Cannabissativa that contains minimal levels of THC, is used in the production
of textiles, biodegradable plastics, construction materials, paper, and health supplements, among other products. Hemp's
environmental benefits, such as carbon sequestration andminimal water usage, make it a promising alternative to other
agricultural crops and materials.

R/

% Metabolites

Cannabis sativa produces a wide variety of bioactive compounds, known as metabolites, which are responsible for its

pharmacological effects, medicinal properties, and unique chemical signature. These metabolites include cannabinoids,

terpenes, flavonoids, and other secondary metabolites. The diversity and concentration of these metabolites vary
depending on factors such as the plant's genetic makeup, environmental conditions, and methods of cultivation. Below
are the key groups of metabolites found in Cannabis sativa:

+« Cannabinoids

Cannabinoids are the primary bioactive compounds in Cannabis sativa. These compounds interact with the body's

endocannabinoid system (ECS), influencing a variety of physiological processes such as pain perception, mood,

appetite, and immune response. There are over 100 different cannabinoids identified in the cannabis plant, with the most
studied and well-known being tetrahydrocannabinol (THC) and cannabidiol (CBD).

- Delta-9-tetrahydrocannabinol (THC): The main psychoactive compound in cannabis, THC is responsible for the
"high" associated with cannabis use. It binds to CB1 receptors in the brain and central nervous system, leading to
effects such as euphoria, altered perception, and, at higher doses, anxiety or paranoia.

- Cannabidiol (CBD): Unlike THC, CBD is non-psychoactive and is thought to have therapeutic properties, including
anti-inflammatory, analgesic, anxiolytic, and neuroprotective effects. It is widely studied for its potential in treating
conditions such as chronic pain, epilepsy, and anxiety.

- Cannabinol (CBN): A degraded form of THC, CBN has mild psychoactive effects and is known for its sedative
properties. It is typically formed when THC is exposed to air and light over time.

- Cannabigerol (CBG): Known as the "mother cannabinoid,” CBG is the precursor to several other cannabinoids,
including THC and CBD. Though typically present in lower concentrations, CBG has been studied for its potential
anti-inflammatory, antimicrobial, and neuroprotective effects.

- Cannabichromene (CBC): CBC is another non-psychoactive cannabinoid that may have anti-inflammatory,
analgesic, and potential neurogenesis-promoting properties.

- Tetrahydrocannabivarin (THCV): Structurally similar to THC, THCV produces effects that can be both stimulating
and appetite-suppressing, which has made it a subject of interest for weight management and diabetes research.

s Terpenes

Terpenes are aromatic compounds found in many plants, including Cannabis sativa. They play a crucial role in the

plant's aroma, flavor, and color, and are also believed to contribute to the plant's therapeutic effects through the entourage

effect, where cannabinoids and terpenes work synergistically to enhance or modify each other's effects.

Common terpenes found in Cannabis sativa include:

- Myrcene: The most abundant terpene in many cannabis strains, myrcene has a musky, earthy smell and is thought
to have sedative, anti-inflammatory, and analgesic effects. It may also help enhance the effects of THC.

- Limonene: With a citrusy scent, limonene is known for its potential antidepressant, anti-anxiety, and anti-
inflammatory properties. It may also have antifungal and antimicrobial effects.

- Pinene: A terpene with a piney aroma, pinene has been studied for its potential anti- inflammatory, bronchodilator,
and memory-enhancing effects.

- Linalool: This lavender-scented terpene has relaxing and anti-anxiety effects and may also exhibit analgesic and

anti-inflammatory properties.
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- Caryophyllene: Known for its spicy, peppery scent, caryophyllene has unique anti- inflammatory properties and is
one of the few terpenes that can directly interact with cannabinoid receptors, particularly CB2 receptors. It may also
have analgesic and mood-enhancing effects.

- Terpinolene: Often associated with floral or herbal scents, terpinolene has antioxidant, antimicrobial, and sedative
properties.

- Humulene: Found in hops, this terpene has a woody, earthy aroma and is believed to possess anti-inflammatory,
appetite-suppressing, and antibacterial properties.

% Aim, objectives and plan of work:-

Aim: The aim of studying Cannabis sativa metabolites is to explore their therapeutic potential, pharmacological
effects, and industrial applications.

Objectives:
1. Toidentify and characterize the major cannabinoids, terpenes, flavonoids, and other metabolites in Cannabis sativa.

2. To investigate the pharmacological effects and therapeutic potential of Cannabis sativa metabolites in treating
conditions such as pain, anxiety, and inflammation.

3. To explore the synergistic interactions between cannabinoids and terpenes in the entourage effect.

To evaluate the industrial applications of Cannabis sativa metabolites, particularly in the production of hemp-based
products and bioactive compounds.

To assess the environmental and health impacts of Cannabis sativa metabolites in medical and industrial contexts.

To contribute to the development of novel therapeutic treatments and sustainable products derived from Cannabis
sativa.

7
*

Chemical Composition

- Cannabinoids: Cannabis sativa contains over 100 different cannabinoids, the most notable being delta-9-
tetrahydrocannabinol (THC) and cannabidiol (CBD). THC is responsible for the plant's psychoactive effects, while
CBD is non-psychoactive and has gained significant attention for its potential therapeutic benefits.

- Terpenes: These aromatic compounds, such as myrcene, limonene, and pinene, are responsible for the plant's

distinctive scent and contribute to its therapeutic effects.

- Flavonoids: Cannabis sativa also contains flavonoids like cannflavins, which have anti-inflammatory properties and

contribute to the plant’s color and flavor.

s Uses

- Medicinal Uses: Cannabis sativa has a long history of medicinal use, particularly in the management of chronic pain,
inflammation, anxiety, and neurological disorders. Cannabinoids like THC and CBD are used in various forms,
including oils, edibles, and topicals, for therapeutic purposes.

- Recreational Use: The psychoactive effects of THC make Cannabis sativa a popular choice for recreational use,
providing sensations of euphoria, relaxation, and altered perception.

- Industrial Use (Hemp): Cannabis sativa also includes varieties grown for industrial purposes, primarily for the
production of hemp. Hemp is used to make textiles, paper, biodegradable plastics, health supplements (such as hemp
oil), and more. It is valued for its fibers and seeds, which are rich in essential fatty acids and proteins.

- Sustainability: Hemp is considered an environmentally friendly crop due to its low water usage, rapid growth, and

ability to sequester carbon. Hemp-based products are also biodegradable, making them an eco-conscious alternative

to petroleum-based materials.
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Legal Status
The legal status of Cannabis sativa varies widely across the globe. In many countries, the recreational use of cannabis
remains illegal, while medicinal cannabis is increasingly being legalized. Hemp, with low THC content, is generally
legal for cultivation in many regions, especially for industrial purposes. The ongoing debate around cannabis
legalization centers on issues related to public health, safety, and economic benefits.

Medical and Therapeutic Uses

Cannabis sativa has been used for thousands of years for various medicinal purposes. Modern research has validated
many of these traditional uses, and new therapeutic applications continue to emerge.

2
0.0

Pain Management: Cannabis sativa, particularly its THC and CBD content, is widely used in treating chronic pain,
especially in conditions like arthritis, multiple sclerosis, and neuropathy. It has been shown to reduce pain and
inflammation while improving overall quality of life.

Mental Health: Cannabis, especially CBD, is under investigation for its potential to alleviate anxiety, depression,
and post-traumatic stress disorder (PTSD). It may help modulate mood and reduce symptoms of anxiety by
influencing serotonin and GABA systems.

Neurological Disorders: Both THC and CBD have been studied for their effects on neurological conditions like
epilepsy, Parkinson's disease, and Alzheimer’s disease. CBD, in particular, has been shown to reduce seizure
activity in epilepsy patients.

Cancer Care: Cannabis has shown promise in managing the side effects of chemotherapy, such as nausea, vomiting,
and appetite loss. THC has also demonstrated anti-tumor properties in preliminary studies, though more research is
needed in this area.

Industrial Uses (Hemp)

Cannabis sativa also plays a major role in the global industrial sector, especially in the form of hemp, which is a low-
THC variety of the plant.

*,
0.0

Hemp Fibers: Hemp is valued for its strong, durable fibers, which are used in the manufacture of textiles, ropes,
paper, and biodegradable plastics. Hemp fiber is also used in construction materials, such as hempcrete, a sustainable
alternative to traditionalconcrete.

Hemp Seeds and Oil: Hemp seeds are a rich source of protein, essential fatty acids, and micronutrients. Hemp oil,
derived from the seeds, is used in cosmetics, food products, and nutritional supplements.

Bioplastics: Hemp-derived bioplastics are biodegradable and considered environmentally friendly alternatives to
petroleum-based plastics, making them an increasingly attractive option for sustainable manufacturing.

Chemical Composition Of Cannabis Sativa :-

Delta-9-Tetrahydrocannabinol (THC):

The primary psychoactive compound in Cannabis sativa.

THC binds to CB1 receptors in the brain, producing effects such as euphoria, altered sensory perception, relaxation,
and increased appetite.

It is widely used for recreational and medical purposes to manage pain, nausea, and stimulate appetite, particularly
in cancer patients or those with HIV/AIDS.

Cannabidiol (CBD):

A non-psychoactive cannabinoid, CBD has gained significant attention for its potential therapeutic effects, such as
anti-inflammatory, anticonvulsant, anxiolytic, and neuroprotective properties.

CBD does not produce the "high" associated with THC and may even counteract some of THC’s psychoactive
effects.

It is commonly used to treat conditions like epilepsy, anxiety, chronic pain, and insomnia.

Cannabigerol (CBG):

Known as the "mother cannabinoid," CBG is the precursor to other cannabinoids like THC and CBD.

It is non-psychoactive and is thought to have anti-inflammatory, antibacterial, neuroprotective, and analgesic
properties.

Cannabinol (CBN):

CBN is a degraded form of THC and is often produced when cannabis is exposed to air or light.

It has mild psychoactive effects and is known for its sedative properties, making it useful for sleep disorders.
Cannabichromene (CBC):
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e (CBCisanon-psychoactive cannabinoid that has been shown to have anti- inflammatory, analgesic, and antibacterial
effects.

e Itis also thought to contribute to the neurogenesis process (growth of new brain cells).

e  Tetrahydrocannabivarin (THCV):

e Structurally similar to THC, THCV can have stimulatory effects and is known for its appetite-suppressing
properties.

e It may also have potential therapeutic applications in conditions like obesity, diabetes, and Parkinson’s disease.

e  Other Cannabinoids:

e Cannabidiovarins (CBDV) and other minor cannabinoids such as cannabidiorcol (CBDC) and
tetrahydrocannabidivarin (THCV) are also present in Cannabis sativa in lower concentrations but are of growing
interest for their potential therapeutic effects.

2. CONCLUSION

Cannabis sativa is a highly complex and multifaceted plant, rich in bioactive compoundswith significant therapeutic,

industrial, and recreational potential. Its chemical composition—comprising cannabinoids, terpenes, flavonoids, and

other secondarymetabolites—plays a pivotal role in determining its wide array of effects on the humanbody and its

applications in various industries. The cannabinoids (such as THC and CBD) are the most well-known compounds, with

both medicinal and recreational uses. THC is primarily responsible for the plant's psychoactive effects, while CBD has

garnered attention for its non-psychoactive therapeutic potential, including anti- inflammatory, anti-anxiety, and anti-

epileptic properties. Other cannabinoids, like CBGand CBC, are emerging as important compounds for their unique

therapeutic benefits. The terpenes in Cannabis sativa, which contribute to its distinctive aroma and flavor, also have a

synergistic role in enhancing the therapeutic effects of cannabinoids throughthe entourage effect. Additionally, flavonoids

and other secondary metabolites add to the plant's anti-inflammatory, antioxidant, and neuroprotective properties.
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