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Abstract

Cannabinoids' therapeutic potential has garnered significant attention worldwide, with studies displaying their remarkable effectiveness in
treating a variety of ailments. These compounds are known for their anti-inflammatory and neuroprotective properties, leading to investigations
into their antipsychotic, anxiolytic, and anticonvulsant properties. This narrative review aims to provide an up-to-date overview of the primary
therapeutic applications of cannabinoids and their outcomes. We conducted an extensive search across three databases: PubMed, Google Scholar,
and Scopus, selecting relevant materials following the PRISMA 2020 guidelines for systematic reviews, while recognizing that this review adopts a
narrative approach. Cannabis, a plant with psychotropic attributes, has been subject to strict legal restrictions since the early 20th century, rooted
in religious, socio-cultural, and political principles. Nevertheless, cannabinoids derived from the plant offer substantial therapeutic potential,
particularly as adjuncts in pain management. Moreover, their efficacy has been demonstrated in various conditions, including respiratory, metabolic,
immunological, and neurodegenerative disorders like Parkinson's and Alzheimer's. Recognizing the significance of the Cannabis plant in scientific

research is crucial, as it paves the way for safer therapeutic alternatives with minimal side effects. Therefore, facilitating and prioritizing its study
across various medical disciplines is essential.
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Background This trend is significantly pronounced when contrasted with
the rising consumption of morphine derivatives and synthetic

Recent trends indicate a global rise in the recreational use of .
drugs (Figure 1).1

addictive substances amongindividuals aged 15 to 64, with an

estimated 269 million people, or 5.3% of the global population, Psychoactive Substance Millions of consumers
consuming illicit substances in 2018.! Cannabis 192
Opioids 58

The World Drug Report highlights a significant variance in

Opiates 30
substance use trends between 2000 and 2018, showing a 16% P
increase in developing countries and a 10% decrease in developed Ampheta.m ines and other prescription 27
[psychostimulants
nations. Notably, the use of Cannabis for recreational purposes [Ecstasy 21
surpasses that of other widely used addictive substances, including  [Cocaine 19

heroin, cocaine, nicotine, barbiturates, amphetamines, and ecstasy.
Figure 1: Psychoactive substances for recreational purposes users

in the world, according to the World Drug Report,' expressed in millions
of users.

Quick Response Code:  *Corresponding author: Susana Martifion, Immunology and Addictions Laboratory, Sub
Directorate of Clinical Research, InstitutoNacional de Psiquiatria Ramoén de la Fuente Muiiiz. Calz.
México-Xochimilco 101, San Lorenzo Huipulco, Tlalpan, 14370, Mexico City, Mexico

Received: 14 August, 2024 Published: 03 September, 2024

Citation: Jorge Alberto Hernandez Calderén, Edgar Mixcoha, Anabel Flores Zamora, Susana
Martifién. Positive Results Using Cannabinoids in Respiratory, Metabolic, Inmunological, and
Neurodegenerative Disorders, A Narrative Review: Review Article. J Psych Sci Res. 2024;4(3):1-8.
DOI: 10.53902/JPSSR.2024.04.000570

Copyright © All rights are reserved by Susana Martifion 1


https://doi.org/10.53902/JPSSR.2024.04.000570
http://stephypublishers.com/jpssr/
http://stephypublishers.com/jpssr/
https://www.stephypublishers.com/

Stephy Publishers | http://stephypublishers.com

Despite legislative efforts in various countries to regulate the
use of such substances to diminish drug trafficking and protect
vulnerable populations, particularly children and adolescents,**
the availability and consumption of illegal drugs continue to
escalate.This increase is attributed to the sophisticated distribution
channels of drug traffickers, including the black market and online
platforms.®

Conversely, the therapeutic potential of Cannabis's active
components has garnered attention for their efficacy in treating
certain medical conditions. In Mexico, for instance, the legislation
supports the medical use of cannabinoids as an alternative to
traditional pharmacological treatments across various medical
disciplines, promoting an environment conducive to diverse
medical research tailored to societal needs.®

However, fostering public respect for the pharmacological
advantages of cannabinoids remains a crucial challenge. Addressing
this implies sustained educational and informational efforts by
health authorities. This narrative review aims to synthesize and
present the latest developments in the therapeutic applications of
the Cannabis plant and evaluate their impact.

Method

This study utilized the PRISMA 2020 guidelines for systematic
reviews, as outlined by Campo’ to conduct a narrative review.
Although the review protocol was not formally registered, a
comprehensive literature search was undertaken using PubMed,
Google Scholar, and Scopus databases. The search strategy involved
the following keywords, Booleans, and queries: 'medicinal Cannabis
uses,' 'illegal Cannabis uses,' 'Cannabis in pregnancy and lactation,
'industrial use of Cannabis,' 'Cannabis AND mental disorders',and
'medical Cannabis AND cancer'.

The inclusion criteria for this review encompassed studies
on the use of medicinal Cannabis, its recreational and illegal
use, the adverse effects of Cannabis on cognitive functions, the
role of cannabinoids in pain management, cancer, Alzheimer's,
Parkinson's, schizophrenia, and other mental disorders. The
focus was also on Cannabis consumption among young adults, the
elderly, and mothers during pregnancy and breastfeeding, as well
as populations consuming Cannabis in conjunction with alcohol
and tobacco. Only articlespublished in English and Spanish were
considered.

Exclusion criteria were set to omit articles in languages other
than English and Spanish. The elimination criteria targeted studies
not explicitly focusing on Cannabis, those considering other
addictive substances or drugs, research focusing solely on national
or regional legislation related to Cannabis, and articles where full
access was not available.

The selected studies were categorized based on their relevant

topics for subsequent analysis. Using the Rayyan website®
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(unregistered protocol) duplicates across databases and articles in
non-English or non-Spanish languages were first filtered out. The
remainingarticles underwent manual and independent screening
by two researchers, adhering to the defined inclusion, exclusion,
and elimination criteria. To minimize information bias, especially
given the narrative nature of this review, any incomplete articles
were excluded, and no other bias assessment methods were
employed.

Results and Discussion

Cannabis, a genus within the Cannabaceae family, is classified
into three primary species: Cannabis sativa, Cannabis indica, and
Cannabis ruderalis.®*® Cannabis sativa is predominantly cultivated
due to its high delta-9-tetrahydrocannabinol (THC) content,
the principal psychoactive compound in Cannabis. In contrast,
Cannabis indica is known for its higher cannabidiol (CBD)
content, a compound with notable pharmacological effects, and
lower THC levels Figure 2. Cannabis ruderalis is distinguished by
its lower cannabinoid production. The variance in cannabinoid
concentrations, especially THC and CBD, across these species
is believed to be a result of evolutionary adaptation to diverse
geographical environments, enabling the Cannabis plant to
modulate these molecules' production.!*'?

The cannabinoid receptor (6KPG) is a G protein-coupled
transmembrane protein thatselectively binds the endocannabinoids
4AZP (AEA) and 4AZQ (2AG). Organic syntheses have been carried
out to generate synthetic cannabinoid compounds that also bind
to the receptor such as Nabilone and Dronabiol. Other synthetic
compounds used as antiemetics are also specific for this receptor
and bind specifically to it, such as Chloroperazine, Domperidone
and Aliprazide, among others. On the other hand, other organic
compounds produced by the hemp plant may have action on the
cannabionoid receptor such as CBD and THC, which are currently
being the subject of more in-depth studies to evaluate their activity
in therapies against pain and anxiety. All images were made with the
Pymol program (The PyMOL Molecular Graphics System, Version
2.0 Schrodinger, LLC.). The atomic coordinates of the antiemetic
and synthetic drugs were taken from the ZINC15 database. The
coordinates of the endocannabinoids and cannabinoids were taken
from the crystallographic structures of the PDB under the codes
4AZP (AEA) and 4AZQ (2AG), 3LS4 (THC) (79) and 7TE8 (CBD) (Cao
etal, 2022). The coordinates of the human Cannabinoid receptor-1
complex and the a, § and y subunits of the G proteins were taken
from the PDB under the code 6KPG.

Cannabis sativa, originally native to Central Asia, particularly
Mongolia and southern Siberia, has been distributed worldwide.
Adaptability to diverse climatic conditions its remarkable, ranging
from semi-arid to tropical, subtropical, and cold climates, has
facilitated its proliferation across various ecosystems.'**> Hemp
and Cannabis sativa L.refer to the same organism, with the plant
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Figure 2: Cannabinoids and their receptors.

playing a significant role in human history, fulfilling needs such as
fiber for clothing, naval sails, paper, ropes, and cords.'!”

Historically, Cannabis sativa was cultivated in ancient China for
multiple purposes, including the extraction of fibers for rope, food,
and medicinal applications. The Chinese recognized the plant's
medicinal properties for treating conditions like rheumatism, gout,
and malaria, and acknowledged its psychoactive properties.'®°

Following the Spanish conquest of the Mesoamerican region,
the Spanish crown introducedhemp to New Spain (modern-day
Mexico) to stimulate the local economy, leading to the adoption of
hemp cultivation and textile production methods.?°

By the 18" century, Cannabis sativa had integrated into the
medicinal and magical- religious practices of healers and herbalists
in New Spain. The cultural amalgamation of native New Spain
inhabitants and enslaved Africans fostered a unique syncretism
in mystical-religious practices, incorporating Cannabis into their
religious and healing rituals.!”??

The biological and pharmacological study of Cannabis gained
formal recognition in 1964, with the identification of its active

components.?
Cannabinoids

Cannabis sativa, commonly known as herb or marijuana,
is a complex plant containing over 460 identified compounds,
with 60 of these classified as cannabinoids. Apart from delta-

Nabilone Jl Prochiorperazine

S el Domperidone
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Antiemetics

Extracellular

Intraceliular

(A°THC), various cannabinoids such
as delta-8-tetrahydrocannabinol (A®*THC), (CBN),
cannabidiol (CBD), cannabicyclol (CBL), cannabichromene (CBC),
and cannabigerol (CBG) have been identified. These cannabinoids

9-tetrahydrocannabinol
cannabinol

are typically present in minor quantities and do not produce the
psychotropic effects characteristic of THC.2%*

Cannabinoids exert their influence in biological systems by
binding to specific receptors, namely cannabinoid receptor 1 (CB1)
and cannabinoid receptor 2 (CB2).2>*” The discovery of endogenous
cannabinoids or endocannabinoids, such as anandamide or
arachidonoylethanolamide (AEA) and 2-arachidonylglycerol (2-AG)
in the 1990s (Figure2).?®% has shed light on how cannabinoids like
THC and CBD interact with cannabinoid receptors and influence

biological processes in individuals consuming marijuana.*-3?

The non-spiritual and non-medicinal use of these substances,
such as hemp or marijuana, has led to their widespread and
indiscriminate consumption, similar to tobacco and alcohol.
Notably, C. indica tends to produce a relaxing or sedative effect,
attributed to its interaction with CB2 receptors predominantly
found in the immune system. In contrast, C. sativa is associated
with an invigorating sensation, owing to the interaction of its bio-
cannabinoid THC with CB1 receptors, which are abundant in the

brain and nervous system.?’

Cannabinoids are characterized by a hydrocarbon structure and
limited chemical functionalities that enhance their hydrophilicity.
Generally, they are highly hydrophobic, enabling them to cross
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the blood-brain barrier through simple diffusion. Upon reaching
the CB1 receptors, they stimulate dopamine secretion in the
ventral tegmental area, leading to the nucleus accumbens, the
dopaminergic pathway. This results in feelings of gratification,
motivation, pleasure, and euphoria while simultaneously causing
lethargy, reduced reflexes, and slower response times.*

Overall, THC in Cannabis tends to amplify the consumer's
mood state. In situations of distress and anxiety, THC often exerts
a calming effect. However, the relaxing properties of Cannabis can
lead to addiction in some individuals.?*3°

Illegal use of marijuana or Cannabis

Global restrictions on Cannabis consumption, dating back to the
early 20th century,*® have been influenced by various governments'
religious, socio-cultural,®” and political principles.?®3? Despite these
restrictions, the use of Cannabis via illicit channels has been on
the rise.®® The legal status of Cannabis varies signoificantly across
regions, with some countries decriminalizing its possession while
others impose strict penalties, including fines or imprisonment.*
In certain Asian countries, marijuana trafficking is punishable by
death, whereas a few nations have legalized its recreational use,
allowing it to be sold in food and beverages.*!

The illegal marketplace for marijuana has broadened its
accessibility, attracting first-time users, occasional social users,
habitual consumers, and those who feel compelled to use it.! Many
users are unaware of the long-term health implications, including
deteriorating physical and neurological health, resulting from
regular Cannabis use. This clandestine nature of marijuana has also
led to its integration into social circles where tobacco, alcohol, and
certain inhalants are consumed, offering an affordable alternative
that provides shortterm pleasure.*

A significant lack of awareness about the medium and long-
term effects of THC, the psychoactive component in marijuana,
contributes to addiction. THC can exacerbate existing psychological
disorders like anxiety, depression, and schizophrenia, potentially
leading to more severe psychotic episodes.*

Tobacco smokers who also consume Cannabis face an increased
risk of lung diseases, including lung cancer and chronic obstructive
pulmonary disease. The current medical prohibition on Cannabis
hinders the accurate assessment of its risk potential in diseases

caused by tobacco use.*

The impact of Cannabis consumption during pregnancy and
lactation is a growing concern. Studies have observed psychiatric
symptoms like depression and anxiety in pregnant women and
potential vision and visual-motor coordination issues in newborns

due to THC'sability to cross the placental barrier.*®

The focus of recentstudies hasbeen on the effects of THC through
marijuana smoking on the consumer’s mood, with different impacts
observed in naive, occasional, or habitual smokers. Symptoms can

Volume 4 - Issue 3

range from euphoria-dysphoria, anxiolytic and sedative effects, to

impaired motor function, perception, memory, and cognition.***

Cannabis overconsumption, mainly through smoking, can lead
to cognitive impairments and mental disorders such as anxiety,
depression, and schizophrenia, along with mood fluctuations.
There are also increased risks of fatal traffic accidents when driving
under the influence of Cannabis.*®

THC consumption, akin to other psychoactive substances like
morphine, heroin, and cocaine, tends to be addictive depending on
the frequency and amount consumed.”’

In regions where medicinal and recreational Cannabis use is
decriminalized, there is an alarming risk of infant exposure to high
concentrations of Cannabis smoke, with reportedpediatric toxicities
including encephalopathy, coma, and respiratory depression in
emergency centers.*®*

Not all cannabis is harmful

Cannabis sativa has been a versatile companion to humanity
throughout various stages of development, proving useful in
textile and craft industries and occasionally in treating specific
human ailments.**>* The responsibility for the correct or abusive
use of Cannabis falls on the individual user. Numerous chemical
components in C. sativa, which have been of interest to humans
in understanding its psychotropic and medicinal properties, are
present in the plant kingdom. These bioactive components in
Cannabis, known as cannabinoids, have been the subject of ongoing
research.>?

One of the challenges for governments and society is to move
beyond the stigma surrounding Cannabis. This plant presents
potential for economic development across various sectors,
including the burgeoning interest in its medicinal applications, the
development of new drugs (CBD and derivatives), and its use in the
beauty, food, and beverage industries.>

To fully appreciate the utility of Cannabis and mitigate its health
risks, particularly from the abuse of its psychotropic component
THC, collaborative efforts between governments and public health
institutions are essential. This involves promoting long-term
educational campaigns to foster responsible and rational use
among the population, thereby diminishingthe indiscriminate and
uninformed recreational use of THC-rich C. sativa, which can lead
to serious mental health disorders.

In the textile industry, the antioxidant properties of hemp fibers
and their interaction with skin have been studied.>**> Hemp's low
THC and high CBD content make it beneficialin the food industry,
with its seeds being a rich source of essential amino acids,
minerals, vitamins, and other nutrients. Hemp seed oil is high in
polyunsaturated acids, and its sprouts contain antioxidants.>

In medical contexts, ancient Chinese texts described the
therapeutic properties of Cannabis.** The mid-20th century saw the
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isolation and stereochemical definition of THC, Cannabis's primary
psychoactive component, later its stereochemistry was defined.
CBD, present in lower concentrations than THC, is known for its
neuroprotective and anti-inflammatory effects.>®

Medically, THC has applications in managing chronic pain,
controlling nausea and vomiting, and reducing spasms in multiple
sclerosis. Conversely, CBD possesses antipsychotic, anxiolytic,
and anticonvulsant properties and may alleviate symptoms of
Parkinson's disease.>*%’

Cannabis and medical sciences

The therapeutic potential of cannabinoids, contrasting with
the detrimental effects of Cannabis abuse, has garnered significant
interest in the medical and scientific communities.*® There is
growing recognition of the opportunities for developing treatments
for chronic conditions, potentially augmenting or replacing existing
pharmacological interventions for diseases such as cancer*®
respiratory ailments, chronic pain, metabolicand immunological
disorders, and mental health issues.*®

Cannabinoids exert their medicinal effects primarily through
the cannabinoid receptor types1 and 2 (CB1, CB2), widespread
throughout human tissues, facilitating their interaction with
gastrointestinal, nervous, and immune systems.>”°

Initial studies in the 21 century on inflammatory bowel
diseases (IBD) have shown promising anti-inflammatory and
anti-motility effects in animal models. However, clinicaltrials in
this area are limited, underscoring the need for more research
to validate Cannabisas a safe and effective treatment option for
IBD.* In chemotherapy patients, traditional antiemetics such as
prochlorperazine, domperidone, or alizapride sometimes yield
suboptimal results. In contrast, early cannabinoid synthetics
such as nabilone and dronabinol demonstrated greater efficacy in
clinical studies, although their psychotropiceffects have led to their
replacement by 5-HT, receptor antagonists.**¢!

In South American countries, Cannabis is used, in several
formulations, for pain management, exploiting its nerve impulse
transmission inhibition properties. This quality has linked Cannabis
derivatives to controlling chronic pain from various cancers and
neuropathic pain, either alone or in conjunction with conventional
therapies.®?

Neurodegenerative diseases like Parkinson's and Alzheimer's
are major public health challenges. Current clinical research
has not established definitive therapies for preventing neuro
degeneration or promoting neuronal repair. Consequently, the
endocannabinoid system is explored as a potential pharmacological
target in neurodegenerative processes.”® Studies involving THC in
Alzheimer's have shown it may inhibit acetylcholinesterase and
prevent beta-amyloid protein aggregation, reducing symptoms
like delusions and agitation/aggression.”’ In Parkinson's disease,
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a disease characterized by the loss of dopaminergic neurons has
caused widespread concern among mental health specialists,
cannabinoid agonist derivatives have shown neuroprotective
properties in experimental stages, suggesting potential for future
clinical applications.®%¢3

Researchers emphasize the critical role of the endocannabinoid
system in modulating physiological systems associated with it
via CB1 and CB2 receptors. C. sativa, particularly through THC
and CBD, influences a range of conditions. Preclinical and clinical
studies have explored the use of CBD and its derivatives, alone or
combined with THC, for treating brain tumors, Parkinson’s and
Alzheimer's diseases, seizure disorders, and psychiatric conditions
like schizophrenia, anxiety, and depression.®**® The antitumor
properties ofcannabinoids like CBD have been observed in animal
model studies, showing potential in slowing cancer progression
in various types. Studies in animal models showed that CBD and
other cannabinoids inhibit the progression of some types of cancer:
breast, lung, prostate, and colon, reducing invasion and metastasis.
It mentions the activity of non- psychoactive cannabinoids to

promote autophagy and death of cancer cells by apoptosis.*”-%

CBD, the second-most prevalent component in C. sativa, has
garnered attention for its broad pharmacological potential. It
demonstrates antiproliferative, cytotoxic, antiangiogenic, anti-
inflammatory, and immunomodulatory properties in vitro and in
vivo studies.”*’! The use of medicinal Cannabis was approved in
Minnesota in 2014 for pediatric and young adult oncology patients,
providing an alternative to traditional pharmacological therapies.”

Notably, many studies have used synthetic cannabinoid
derivatives or isolated CBD from C. sativa. It's important to
acknowledge that plants produce primary metabolites essential
for their biological processes, and secondary metabolites in
phytochemistry are known as alkaloids and terpenoids. These
can have biological effects when consumed by humans. The
pharmacological effect of a plant like C. sativa is determined by the
combined action of these bio-compounds.”” The synergy between
cannabinoids and terpenoids in C. sativa, known as the “entourage
effect,” is a topic of current research interest, although some groups
remain skeptical about its significance.”

The potential of Cannabis in scientific research is substantial,
yet legal barriers in many countries restrict its cultivation and
use, limiting studies on various pathologies. Despite promising
preclinical and clinical results, there's a fear that legalizing
marijuana could increase public health costs due to inappropriate
use.’ The role of Cannabis in certain psychiatric conditions remains
a contentious topic, with literature presenting divided opinions
among scientists.”®

Evidence suggests that early and prolonged marijuana smoking
can lead to severe cognitive issues during the developmental stage
of mental health in compulsive smokers.
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Recreational users may gradually increase their Cannabis
consumption, leading to dependency and potentially experiencing
mystical sensations and hallucinations. 7¢-%

Conclusion

Globally, there has been a progressive shift in legal frameworks
regarding the use of cannabinoids for medical and experimental
purposes. This change has garnered positive responses from
authorities, facilitating access for patients in need of these
treatments and researchers exploring this field.

This the

cannabinoids in pharmaceutical development. It highlights their

review underscores significant potential of
role in potentially improving health outcomes for patientswith a
variety of conditions. The evidence presented here supports the
notion that cannabinoids could be a crucial component in the next
generation of therapeutic agents, addressing a range of diseases
that currently challenge the medical community.

However, this emerging field requires continued research
and development. We advocatefor further studies to deepen our
understanding of the pharmacological properties of cannabinoids
and their long-term effects. Additionally, there is a need for
ongoing adjustments in policies and regulations to ensure the safe,
controlled, and effective use of these compounds in clinical settings.
Such efforts are essential to fully realize the therapeutic potential of

cannabinoids and integrate them effectively into modern medicine.
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