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Editorial

CB2 receptor (CB2R) is one of the canonical
cannabinoid receptor belonging to endocannabinoid
system (ECS). It was cloned for the first time in 1993 from
the human leukemia cell line HL-60, and it is part of the G-
protein coupled receptors family (GPCRs), being coupled
to a Gi/o protein [1-3]. CB2R triggers diverse signaling
pathways depending on the type of cells and tissues
where it is expressed. CB2R signaling mechanisms
encompasses: 1) the inhibition of Adenyl ciclase (AC); 2)
MAPK activation; 3) the stimulation of phospholipase C
(PLC) and inositol 1,4,5-triphosphate (IP3) with an
increase of intracellular calcium concentration [4,5]. Thus,
depending on the environment cellular circumstances,
CB2R engagement can activate several signaling pathways
in different ways [4-6]. CB2R is defined as “peripheral
receptor for cannabinoids” because of its primarily
distribution in immune cells; CB2ZR mRNA was found in
the spleen, tonsils, thymus, mast cells, blood cells and
bone marrow [3,5]. Recent studies have detected CB2R

Cannabinoid Receptor CB2 Subtype: A Novel Pharmacological Target
in Cancer and Neurodegenerative Diseases

also in the central nervous system (CNS), mainly in the
active-microglia, involved in neuroinflammation response
and an overexpression of the receptors has been found in
different types of tumours [7,8]. Therefore, based on
these data, nowadays CB2R is considered as a novel target
for the development of pharmacological approaches in
the treatment of various illnesses, as cancer and
neurodegenerative diseases [5,9].

In the oncological field, as previously reported, a
correlation between the overexpression of CB2R and
diverse tumors, as prostate cancer, lymphoma, breast
cancer, acute myeloid leukemia, hepatocellular carcinoma
has been observed [7]. Although some studies assert that
the loss of expression of cannabinoid receptors can also
enhance the tumor growth, evidences suggest that the
degree of upregulation of CB2R levels corresponds to
tumor aggression and progression [5,10]. Nevertheless,
several studies have evaluated the antitumor effect of
different types of CB2R molecules already used in cancer
therapy for their well-established palliative effects.
Several works have underlined that endogenous,
phytogenic, synthetic cannabinoids, and modulators of
endocannabinoid biosynthesis, are able to inhibit the
proliferation of a wide spectrum of tumor cells with
mechanism not totally unravelled [11]. Velasco, et al
suggested at least four anticancer mechanisms: 1) the
suppression of mitogenic signal; 2) the induction of
apoptosis; 3) the inhibition of tumor angiogenesis; 4)
induction of metastasis [11]. Concerning to CB2R agonists,
among phytocannabinoid, morin, a flavonoid structurally
closely related to quercetin, showed an apoptotic effect by
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a mechanism not fully resolved [10]. Interestingly,
synthetic compounds as WIN55,212-2, JWH-015, JWH-
133 were found able to induce cannabinoid receptor
dependent anti-proliferative and pro-apoptotic effects
both in vitro and in vivo assays [7,11-15]. Recently,
researchers have discovered the ability of CB2R to form
heteromers with other GPCRs, as CXCR4 or GPR55. For
instance, in human breast and prostate cancer cells, the G
protein-coupled chemokine receptor CXCR4,
physiologically responsible for cell proliferation and
migration, associated to CB2R yields the functional
heteromers CXCR4-CB2R, which leads to a decrease of
cancer spread [14].

In the neuroinflammation field, the connection
between CB2R and neurodegenerative diseases is due to
the identified CB2R up-regulation in specific CNS areas,
notably in glial cells, as microglia, the resident immune
cells of the brain involved in case of pathological damage.
In detail, different studies widely demonstrated that CB2R
up-regulation on activated microglial cells is the first step
in neurodegeneration [17]. As studied by Mecha, et al.
under specific injury stimuli within the brain, microglia
cells can switch from M1 (neurotoxic state) to M2
(neuroprotective state) state restoring normal tissue
homeostasis. A pivotal role in this transition is played by
CB2R, overexpressed on microglia cells under
neuroinflammatory conditions [16]. The activation of
CB2R on microglial cells inhibits the release of pro-
inflammatory cytokines and triggers the release of anti-
inflammatory molecules, controlling the processes of
proliferation, migration and differentiation of these cells
[17]. This neuroinflammatory state is common in
neurodegenerative diseases as like Alzheimer’s disease
(AD), Parkinson'’s disease (PD), Huntington’s disease (HD),
multiple sclerosis (MS) and sclerosis lateral amyotrophic
(SLA).

CB2R agonists and inverse agonists have emerged as
neuroprotective agents. With this in mind, structure-
activity relationship (SAR) and structure-affinity
relationship (SAfiR) studies have been performed on
different scaffolds with the aim to identify the molecular
features useful for the design of both therapeutic and
diagnostic agents for these neurodegenerative disorders
[18]. Experiments have shown that unlike WIN55, 212-2,
JWH-133 is able to reduce inflammatory reactions
associated to fibrillar b-amyloid (AB) plaques production
and deposition, characterizing AD [8,19]. Further studies
suggested that even in this disorder, the activation of
CB2R by JWH-133 and WIN55, 212-2 facilitates
AP clearance [19].
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Diverse studies have underlined that also microglia
cells in PD patients overexpressed CB2R, awarding CB2R
agonists pivotal for anti-oxidant and neuroprotective
effects they can induce [8].

Recently, Bu et al, have demonstrated the
neuroprotection ability of a CB2R inverse agonist, SMM-
189, adept in converting microglia cells in M2 state,
rescuing neurons in cortex, striatum and amygdala [20].

Finally, bearing in mind the pleiotropic activity of
CB2R and the lack of undesirable psychoactive effects
after its activation (differently from the other subtype
CB1R activation), we can assert that CB2R represents a
promising pharmacological target in cancer and in
neurodegenerative disorders.
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