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word-limitations. The authors of the original review would like to
use this commentary as an opportunity to further expand upon key
elements that were not previously discussed.

The review states that cannabinoids and cannabis show
most promise in the treatment of renal pathologies. However, an
explanation as to why they show promise should also be provided
and this is a chance to do so. It should be mentioned that modulation
of the renal endocannabinoid system has been shown to be reno-
protective in animal studies!. However, translational relevance
to human studies is limited due to reports of acute kidney injury
linked to synthetic cannabinoid use. Regardless, the review explains
that dominant cannabinoid receptor type one (CB1) activation and
cannabinoid receptor type two (CB2) inactivation results in renal
oxidative stress, inflammation, cellular dysfunction, apoptosis
and fibrosis of the kidneys. Equally, blocking CB1 receptors and
stimulating CB2 receptors in the kidneys resets this imbalance in a
reno-protective manner.

Whilst the review mentions the interplay between CB1 and CB2
receptors as a potential therapeutic strategy, this is a simplistic view
as blocking one receptor and stimulating the other is challenging
due to complex receptor interplay and hetero-dimerisation. It is
also important to mention that CB1 receptors hetero-dimerise
with angiotensin II type 1 receptors (AT1)% In this respect, the
relationship between the endocannabinoid system and renin-
angiotensin system requires further investigation.

The review provided a coherent overview of how cannabinoids
and cannabis may be used within the context of renal pathologies
however it did not mention that cannabinoids may be applicable
to patients who have undergone renal transplantation for end-
stage chronic renal failure**. Chronic pain is a frequent issue in
this patient group which is often due to underlying disease or
intercurrent diseases. Transplant patients are restricted in their
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use of nonsteroidal anti-inflammatory drugs (NSAIDS)
due to their nephrotoxic side effects. Whilst evidence is
limited, cannabidiol (CBD) has displayed the potential
to alleviate this pain, whilst being well tolerated with
calcineurin inhibitors which are the foundation of
immunosuppression for renal transplant patients3.
Despite potential pharmacokinetic advantages, activation
of the endocannabinoid system has been shown to down
regulate the inflammatory response of macrophages and
mesenchymal stromal cells and therefore may further
contribute to the immunosuppression in this patient
group®. Regardless, opioids have long played a fundamental
role in acute and chronic analgesia of such pain and
cannabinoids could become an alternative analgesic option
for this important patient group.

Malignancy

The review focuses on benign urological disease
however the authors would like to use this commentary as
a means of providing a brief overview of the applications of
cannabinoids in malignant disease as this may potentially
carry greater significance. Cannabinoids acting on both
CB1 and CB2 receptors have been shown to either increase
or decrease the risk of malignancy depending on the
target organ®. Upon binding to CB receptors, cannabinoids
can prevent cellular proliferation via cyclic adenosine
monophosphate (cAMP)-dependent protein kinase A (pKA)
inhibition which in turn prevents mitogen-activated protein
kinase (MAPK) activation, leading to cell cycle arrest”8. Such
cannabinoid receptor activation also stimulates ceramide
via serine pamitoyltransferase which induces G, cell cycle
arrest and apoptosis’. Cannabinoids therefore clearly have a
theoretical basis for the treatment of malignancy.

With further regards to malignancy, CB2 receptor
activation leadsto a decrease in the inflammatory cytokines,
tumour necrosis factor alpha (TNF-alpha), Interleukin-6
(IL-6) and nuclear factor kappa light chain enhancer of
activated B cells (NF-KB) as well as to the amelioration
of reactive oxygen species (ROS) and reactive nitrogen
species (RNS)®. CB2 agonists may therefore be used as anti-
inflammatory and antineoplastic agents whilst bypassing
the central side effects associated with CB1 receptor
activation. Whilst it is understood that the applications of
cannabinoids in malignant disease were beyond the scope
of the review, their significance and implications demand a
detailed discussion.

Pharmacokinetics and Pharmacodynamics

The review identifies in its limitations that it does not
discuss the side effects associated with cannabinoids and
cannabis. This would have been explored in detail if script
constraints had allowed. This is an important consideration
for research regarding the potential pharmacological
applications of cannabinoids.

The wide spectrum of side effects associated with
cannabinoids are a result of activating cannabinoid receptors
in a range of different tissues. Side effects include: short
term memory impairment, impaired motor coordination,
cognitive impairment and chronic bronchitis'®. For each of
these side effects there are varying degrees of evidence and
support. Of note are psychological side effects which include
an increased risk of schizophrenia, depression, anxiety,
paranoia and reduced life satisfaction'’. These dysphoric
reactions are more common in naive users, anxious subjects
and psychologically vulnerable people and are greater with
tetrahydrocannabinol (THC) compared to CBD!.

The pharmacokinetic profile of cannabinoids is largely
unknown and the review did not address these points. If
we are to act upon the conclusions of this review, then an
understanding of the pharmacokinetics of cannabinoids
and cannabis is required.

The most common routes of administration of
cannabinoids are inhaled, oral, and oro-mucosal’?>!3. On
inhalation, maximum plasma concentrations are reached
after 3-10 minutes, psychotropic effects commence within
seconds-minutes!?*3, This is attributed to THC being rapidly
transferred from the lungs to the blood. Once absorbed THC
and other cannabinoids are distributed to other tissues at
arate dependent on blood flow!!. By way of comparison an
equal oral dose takes 2 hours to reach maximum plasma
concentration due to continued slow absorption from the
gut. If orally administered, psychotropic effects can last for
up to 12 hours!!14,

It is evident that cannabinoids have a complex and
varied pharmacokinetic profile. Future research into
cannabinoids as potential pharmaceutical agents would do
well to explore this further so that we may gain a coherent
understanding of their pharmacological behaviour.

Summary and Implications

The review correctly identified that not only is much
of the evidence relating to cannabinoids and cannabis in
a urological context conflicting, but there is also a lack of
homogeneity between studies and a lack of data deemed
scientifically rigorous enough to be translated to a clinical
setting.

This could be in part due to the significant
methodological challenges beyond those relating to
social, legal and political issues. These include difficulty in
standardisation of drug delivery and exposure as well as
identification and control of cannabis strains.

It is important to emphasise that cannabinoids and
cannabis may be classified as complementary therapies
and, as is consistent with complementary therapies,
their use in modern medicine has preceded scientific
endorsement of their safety and efficacy.
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Before clinicians can utilise cannabinoids confidently
as pharmaceutical agents, the biochemical mechanisms,
pathophysiological pathways, relationships and
interactions with the endocannabinoid system must be
better elucidated and the appropriate clinical studies
conducted.

This review successfully brings to attention the
significant pharmacological potential of cannabinoids
within urological and renal practice as well as the years
of scientific neglect that cannabinoids have faced. Only
following the implementation of future well designed
and well sampled research might we see the translation
of cannabinoids from recreational drugs to therapeutic

agents. Currently, this is not possible.
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