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Editorial on the Research Topic
Insights on cannabinoid translational science and medicine: the
endocannabinoidome as a target for clinical practice

In mammals and other vertebrates, the endocannabinoid system (ECS) is in a
simplicistic manner formed by endocannabinoids, two cannabinoid receptors and large
set of metabolic enzymes deputed to the synthesis and degradation of endocannabinoids.
The ECS plays important physiological and homeostatic actions in the central nervous
system (CNS), where it was discovered, but also in the majority (if not all) peripheral
organs and tissue of the body especially those with endocrine, immune, gastrointestinal,
reproductive functions. The identification of structure of the main phytocannabinoid
present in Cannabis sativa, A°-tetrahydrocannabinol (THC) and cannabidiol (CBD),
led to the discovery of the cannabinoid receptors first, and then also using synthetic
cannabinoids, to the deciphering of the entire system (Cristino et al., 2020; Maccarrone
etal., 2023).

The metabotropic cannabinoid receptor type 1 (CB1) and type 2 (CB2) are G protein
coupled receptors (GPCR), with classically participation of Gi protein and inhibition of
adenylate cyclase, but it can also be coupled to Gq/11 protein, leading to activation and
modulation of activated kinases by mitogens (MAPKs) including extracellular signal-
regulated kinases (ERK1/2) (Ye et al., 2019). Pharmacological studies have revealed the
existence of other receptors capable of interacting with cannabinoids, such as the transient
potential vanilloid receptor, type 1 (TRPV1) (Cristino et al., 2020).

Endocannabinoids are endogenous agonists of cannabinoid receptors, being classically
derived from arachidonic acid and conjugated with an ethanolamine, dopamine or glycerol
molecule. The first endocannabinoid discovered was N-arachidonoylethanolamine or
anandamide (AEA), extracted from pig brains. This discovery allowed the identification of
cannabimetic properties in another already known bioactive lipid, 2-arachidonoylglycerol
(2-AG), which became the second endocannabinoid, both in the CNS and in peripheral
tissues. In the following years, other endocannabinoids and congeners were isolated,
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however the biological activity and pharmacological proprieties
of AEA and 2-AG remain the most studied (Fezza et al,
2014). of different
driven by an extensive number of enzymes, creating complex

The biosynthesis endocannabinoids  is
canonical and non-canonical pathways. These mechanisms
are responsible for a main ECS characteristic, the on-demand
production of endocannabinoids (lannotti et al., 2016). Among
the main enzymes of the ECS, phospholipase D selective for
N-acyl-phosphatidylethanolamine ~ (NAPE-PLD), fatty acid
amide hydrolase (FAAH), diacylglycerol lipase (DAGL) and
monoacylglycerol lipase (MAGL) are responsible for the synthesis
and degradation of AEA and 2-AG, respectively (Maccarrone et al.,
2023).

Recently, the new term endocannabinoidome, is started to
be used to refer to the ECS in its expanded view, and thus
encompass the new endocannabinoid and endocannabinoid-like
mediators, signaling pathways, receptors and metabolic processes
alternatives that can be modulated in health and disease. Therefore,
the endocannabinoidome could be considered a valuable target
in a pathological state. Considering all possible mechanisms
for endocannabinoidome modulation, special attention is given
to cannabinoids, substances capable of interacting with either
receptors or other components of this system. Thus, scientific and
medical efforts have sought to introduce synthetic and natural
cannabinoids into clinical practice in order to improve patients
welfare (Pacher et al., 2019; Cristino et al., 2020).

C. sativa is one of the first plants in history to be used in
medicine, its first use being described around 5,000 years ago,
although it intense use in the medicine for centuries. Despite
its medicinal potential the use of Cannabis was prohibited in
several countries in the 20th century. Cannabinol (CBN) was
the first phytocannabinoid to be isolated at the end of the 19th
century. CBD was the second, although its chemical structure
has not been correctly deciphered, while tetrahydrocannabinol
was identified in 1942, but in a form of mixture of different
tetrahydrocannabinols (A8-THC and A°-THC). Both CBD and
THG, as other phytocannabinoids, are present in cannabis in acidic
form, being decarboxylated when the plant is heated. Both the
accurate structure, stereochemistry and synthesis of CBD and THC
were complete elucidated by Professor Raphael Mechoulam in 1960
and in 1964 (Pertwee, 2006; Mechoulam et al., 2014). Mechoulam
was a chemist, professor at the Faculty of Medicine of the Hebrew
University of Jerusalem and his research opened door all over
the word for a new era in the use of Cannabis in science and
investigation of the potential in different pathological condition,
including the fellowship with the Brazilian researcher professor Dr.
Elisaldo Carlini to test CBD in epileptic patients (Cunha et al,
1980; Mechoulam, 2023). Unfortunately, we lost Dr. Mechoulam
in February of 2023, during the time this editorial was opened to
receive manuscript, and we are honored to receive one of the last
works he was involved.

Currently, more than 520 active components extracted from
Cannabis are known, including terpenes, flavonoids and more
than 120 different phytocannabinoids, some of them acts as
agonist and antagonists of CB1 and CB2 receptors (THC and
A®-tetrahydrocannabivarin—THCYV; respectively), and some have
activity on the TRPV1 and TRPV2 receptor, such as CBD,
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THCV, cannabigerol (CBG), cannabigerovarin (CBGV), and
cannabidivarin (CBDV) (Milay et al., 2020; Walsh et al., 2021).
Phytocannabinoids can also exert important pharmacological
effects by acting as ECS modulators, for instance, the acidic
forms of phytocannabinoids can inhibit the AEA reuptake, while
CBD which in addition to inhibiting AEA reuptake acts by
inhibiting FAAH enzyme, in animal models, promoting an increase
in intracellular levels of AEA (Di Marzo and Piscitelli, 2015).
Although CBD has limited effects on cannabinoid receptors, it
is known for anti-inflammatory and immunosuppressive action
and can also antagonize some important effects of THC,
such as anxiety, sedation and increased appetite (Russo, 2011).
THC is associated with the modulation of signals that include
pain, sedation, appetite and mood, and is also described as
a bronchodilator, antioxidant with neuroprotective and anti-
inflammatory properties. The action of THC on the CB1 receptor
causes four symptoms characteristic of its psychotropic effects
(inhibition of locomotor activity, hypothermia, catalepsy and
antinociception), while its action on CB2 is correlated with the
anti-inflammatory and relief action of pain (Keimpema et al,
2021).

The therapeutic potential of cannabis-derived products has
been the subject of much research in recent years. These
products have been used to treat a variety of conditions,
including cancer, neuropathic pain, dementia, schizophrenia,
epilepsy, and autism spectrum disorders (Cristino et al., 2020;
Abrams et al, 2021; Aran et al, 2021; Campos et al., 2021;
Devinsky et al.,, 2024). While the evidence supporting their use
is growing, further research is needed to fully understand the
pharmacological basis and cellular actions of these compounds
in different disease contexts. This Research Topic aims to
compile and critically evaluate the current scientific evidence
on the use of Cannabinoid for medical purposes, providing a
comprehensive overview of the field and highlighting areas for
future research.
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