Confused about CBD?

Australian retail, regulations and managing growing consumer demand

Despina Lord
Wellbeing Empowered Collective
Natural Health and Nutrition Business Agency
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Cannabis, like other Plants, has many constituents...

Cannabis
sativa

Cannabinoids

\Cannabis sativa

extract

Terpenes

Hemp seed oil:
Vegan source of
PUFAs including
omegad, 6,9 &
essential vitamins
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Te Mana Kounga Eal - Ahitereirla me Actearoa

(1)

(2)

(3)

(4)

(5)

(6)

S [ANDARDS

Sustralia Maw Zaaland

Standard 1.4.4

Exception relating to Cannabis sativa seeds and seed products

Cannabis sativa seeds may be a food for sale or used as an ingredient in a food
for sale if:

(a) the seeds:

(i) are seeds of low THC Cannabis sativa; and

(i)  contain not more than 5 mg/kg of total THC; and

(i)  if the food is for retail sale — are non-viable and hulled; and
(b) the only cannabinoids in or on the seeds are naturally present.

Subject to subsection (3), all or any of the following seed products may be a food
for sale or used as an ingredient in a food for sale:

(a) oil extracted from seeds of low THC Cannabis sativa if the oil contains not
more than 10 mg/kg of total THC;

(b) a beverage derived from seeds of low THC Cannabis sativa if the
beverage contains not more than 0.2 mg/kg of total THC;

(c) any other product that is extracted or derived from seeds of low THC
Cannabis sativa and contains not more than 5 mg/kg of total THC.

The only cannabinoids in the product must be those that were naturally present
in or on the seeds from which the product was extracted or derived.

In subsection (2):

seeds of low THC Cannabis sativa includes viable and unhulled seeds.

In this section:

hulled seeds means seeds from which the outer coat or hull of seeds has been
removed.

low THC Cannabis sativa has the meaning given by subsection (6).
non-viable seeds means seeds that are not able to germinate.
seeds includes a part of a seed.

total THC means the total amount of delta 9-tetrahydrocannabinol and delta
9-tetrahydrocannabinolic acid.

Cannabis sativa is low THC Cannabis sativa if the leaves and flowering heads of
the Cannabis sativa do not contain more than 1% delta 9-tetrahydrocannabinol.

1.4.4—7

1.4.4—-8

(1)

(2)

(3)

(4)
(5)

Prohibited and restricted plants and fungi

Restriction on claims and representations about foods that are or which
contain hemp food products

This section applies to a food for sale that consists of, or has as an ingredient, a
hemp food product.

The food for sale must not be labelled or otherwise presented for sale in a form
which expressly or by implication suggests that the product has a psychoactive
effect.

The label for the food for sale must not include:

(a) a nutrition content claim about cannabidiol; or
(b) a *health claim about cannabidiol; or

(c) animage or representation of any part of the Cannabis sativa plant
(including the leaf of that plant) other than the seed; or

(d) the words ‘cannabis’, ‘marijuana’ or words of similar meaning.
The label for the food for sale may include the word ‘hemp’.
In this section:

Hemp food product means Cannabis sativa seeds and/or a seed product that
are permitted by section 1.4.4—6 to be a food for sale or used as an ingredient
in a food for sale.

Psychoactive effect means:

(a) stimulation or depression of a person's central nervous system, resulting
in hallucinations or in a significant disturbance in, or significant change to,
motor function, thinking, behaviour, perception, awareness or mood; or

(b) causing a state of dependence, including physical or psychological
addiction.
Level of cannabidiol in food for sale

Cannabidiol must not be present in any food for sale at a level greater than
75 mg/kg.
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Cannabinoids of cannabis




Cannabinoids

THE MOST WELL KNOWN CANNABINOID RECEPTORS, CB1 AND CB2, ARE PROTEINS THAT ARE IMBEDDED IN THE MEMBRANE OF CELLS
THESE SURFACE PROTEINS ARE THEN ATTACHED TO ANOTHER PROTEIN THAT DETERMINES THE SIGNALING DIRECTION ACTIVATION OR INHIBITION

Brain/CNS/Spinal cord
e Cortical regions

CB1 receptors are primarily found in the brain and central
nervous system, and to a lesser extent in other tissues

er

CB2 receptors are mostly in the pereheral organs especially
cells associated with the immune system

ar
18

cB1

membranes of certain cells.

 Cannabinoids are a class of
biological compounds that
bind to cannabinoid
receptors.

* The cannabinoid receptors
are found in the

docannabinoid system

e The most well known are CB]

d CB2Z receptors, proteins
bedded onto the surface




Three types of cannabinoids

Endocannabinoids Phytocannabinoids Synthetic
cannabinoids




ENDOcannabinoids

 Found in all vertebrate animal species

* Discovered in 1992

 Critical for reqgulating many bodily functions

* Imbalances lead to major clinical disorders - including
neurodegeneration, CV and inflammatory diseases

* Part of the endocannabinoid system




Phytocannabinoids

» Cannabinoids found in plants
 Cannabis most famous for cannabinoids
 THC first identified in 1964

* 100s of cannabinoids found in cannabis
* Acts on the endocannabinoid system




Brain
Cardiovascular system
Lungs

Muscles
Gastrointestinal
tract

Reprodutive system
Immune System
Liver

Bone Marrow
Pancreas

14 \ Immune System
. ‘ : Bones
' el Spleen
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. ; R N\ Liver
- Bone Marrow
. ' Pancreas

The endocannabinoid

system restores balance

Cannabinoid receptors

of the endocannabinoid
system

Thisis a ubiquitous system homeostatic and
regulatory control of many physiological processes and
systems
High abundance in the brain.
Implicated in:

e energy metabolism

e cardiovascular and

 reproductive functions

 inflammation

e cognition

* mood

* neural controland rejuvenation 0
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Image source and reference: Rezende, B.; Alencar, A.K.N.; de Bem, G.F.; Fontes-Dantas, F.L.; Montes, G.C. Endocannabinoid System:

Chemical Characterictics and Rioloaical Activitvy Pharmacetuiticals 2023 16 148 httn<s://doi ora/10 3390/ph1602 0148



Endocannabinoid
System (eCB)

Receptors:

CB1 and CB2(Gi/0); vanilloid
receptors,

Other GPCRs (GPR55, GPR3,
GPR6, GPR12 and GPR19)

|

Physiological effects

Endogenous ligands:

Anandamide (AEA)
2-arachidonoylglycerol (2-AG)

|

Most studied EI'[dDSEI'lDUS

ligands

Cannabinoid compounds:
Delta nine tetrahydrocannabinol

(A9 -THC)

Delta eight tetrahydrocannabinol

(A8 -THC)
Cannabidiol (CBD)
Cannabinol (CBN)

Novel selective ligands =
cannabinoid-like

Rezende, B.; Alencar, A.K.N.; de Bem, G.F.; Fontes-Dantas, F.L.; Montes, G.C. Endocannabinoid System: Chemica
Activity. Pharmaceuticals 2023, 16, 148. https://doi.org/10.3390/ph16020148

The deficiency theory of eCB
might explain some diseases:
Migraine

Fibromyalgia

Irritable bowel syndrome
Neurodegenerative disorders

There is a correlation between
eCB with chronic pain and
mood disorders. The eCB may
be a target for pain, depression,
bipolar disorder, anxiety
treatment.

Integrative and complementary

health practices (ICHP)
improve the eCB

Characteristics and Biological




The main endocannabionids

Two main types:
« Anandamide, or AEA
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CB1R/CB2R *= Cannabinoid receptor agonist
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CANNABIS MEDICINES -
PATIENT ACCESS

+1600 products available via
TGA Special Access Scheme




CANNABIS SCHEDULING -

THERAPUTIC GOODS

S3: PHARMACIST PRESCRIBED
 CBD(CBD 98% or more of total cannabinoids; THC 1% or less)
 No more than 150mg daily dose; 30-day pack size
* Child-resistant packaging
* 18 years and older
* Reqgistered medicines only

S4: PRESCRIPTION ONLY

* For medicines that contain 98% or more CBD (note - they can
contain up to 2mg THC per mL)

* Application via SAS, no NSW health approval needed

S8: PRESCRIPTION ONLY o
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e For medicines where CBD is less than 98% of total cannabinoid
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Schedule 3

CANNABIDIOL in oral, oromucosal and sublingual preparations included in the Australian
Register of Therapeutic Goods when:

a) the cannabidiol is either plant derived or, when synthetic, only contains the (-)-CBD
enantiomer; and

b) the cannabidiol comprises 98 per cent or more of the total cannabinoid content of the
preparation; and

c) any cannabinoids, other than cannabidiol, must be only those naturally found in
cannabis and comprise 2 per cent or less of the total cannabinoid content of the
preparation and of which tetrahydrocannabinol (THC) can only comprise 1 per cent of
the total cannabinoid content; and

d) the maximum recommended daily dose is 150 mg or less of cannabidiol: and

e) packed in blister or strip packaging or in a container fitted with a child-resistant
closure; and

f) in packs containing not more than 30 days' supply; and

g) for persons aged 18 years and over]
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CANNABIDIOL

Schedule 4 - Amend entry

CANNABIDIOL in preparations for therapeutic use or analytical and scientific research
where:

a) cannabidiol comprises 98 per cent or more of the total cannabinoid content of the
preparation; and

b) any cannabinoids, other than cannabidiol, must be only those naturally found in
cannabis and comprise 2 per cent or less of the total cannabinoid content of the

preparation;

except when:

i} included in Schedule 3; or

ii) in hemp seed oil at a concentration of 75 mg/kg or less.
0
.Y
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Schedule 8 - Amend Entry

# CANNABIS (including seeds, extracts, resins and the plant, and any part of the plant) when
prepared or packed for human therapeutic use, when:

a) cultivated or produced, or in products manufacturedt], in accordance with the Narcotic
Drugs Act 1967; and for

b) foruse in products manufactured in accordance with the Narcotic Drugs Act 1967;
and/or

c) imported as therapeutic goods, or for use in therapeutic goods, for supply, in
accordance with the Therapeutic Goods Act 1989; and/or

d) intherapeutic goods supplied in accordance with the Therapeutic Goods Act 1989,
except when:

i} whenitisina product to which item 4, 8, 10, 11 or 12 of Schedule 5A to the
Therapeutic Goods Regulations 1990 applies; or

ii) when separately specified in the NABIXIMOLS entry in this Schedule; or
iii) when captured by the CANNABIDIOL entry in Schedule 4 or Schedule 3; or

iv) hemp seed oil containing 75 mg/kg or less of cannabidiol and 10 mg/kg or less of
tetrahydrocannabinols.
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TGA SPECIAL ACCESS SCHEME -
CATEGORIES

Category 1CBD medicinal cannabis product (CBD 298%)
Category 2 CBD dominant medicinal cannabis product (CBD 260% and <98%)
Category 3 Balanced medicinal cannabis product (CBD <60% and 240%)

Category 4 THC dominant medicinal cannabis product (THC 60-98%)

Category 5 THC medicinal cannabis product(THC >98%)



KEY PATIENT ISSUES:

COST; ACCESS; DRIVING

Key patient issues with current schemes

The Senate

Community Affairs References

* Affordability (~$300 per month). ) m N
* Finding a doctor willing and able to prescribe.
* Prescription can’t be filled.

Driving restrictions, with THC products.
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Although CBD has been legalized in many countries -

around, legal status and accessibility vary greatly oon
betwee

CROATIA
CYPRUS

CZECH REPUBLIC
DENMARK
ESTONIA
GERMANY
GREECE

GUAM
GUATEMALA
HONG KONG
HUNGARY

INDIA

IRELAND

ITALY

LATVIA
LITHUANIA
LUXEMBOURG
MACEDONIA NORTH
PERU

POLAND
PORTUGAL
PUERTO RICO
ROMANIA

SAN MARINO
REPUBLIC OF SLOVENIA
SOUTH AFRICA
SWEDEN
SPAIN
SWITZERLAND
THAILAND
UKRAINE
UNITED KINGDOM

USEWITH THE

EXCEPTION OF IDAHO ‘.'

AND NEBRASKA. ELLEEIN

COLLECTIVE

* Image Source: Prohibition Partners. Reference: The CBD Consumer Report. Prohibition Partners
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OFEN 'Combdsitio'n and Use of Cannabis
Extracts for Childhood Epilepsy in
the Australian Community
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Concerningly THC was present in nearly every sample, there was a high variability
of CBD with some samples containing no CBD

PERCEIVED “EFFECTIVE” n=38

A 221 20.8 213 PERCEIVED “INEFFECTIVE” n=13
d :

B CBDA
B cBD

CBD,,; (mg/kg/day)

06091 , p o204 , , 02, -1 01

1234567 8910111213
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Dose of cannabinoids found in individual cannabis extract samples that were perceived “effective” ‘.’
or “ineffective” according to the family WELLBEING
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-------- 30 oil products tested

CBD IN THE UK:
A 2019 REPORT

38% had less than 50%
of the claimed CBD content

FROM THE CENTRE FOR MEDICINAL CANNABIS

Contamination detectable

in 7 products One product had 0% CBD

(heavy metals and solvent)

45% technically illegal
For UKOTC due to THC and other cannabinoid content




Research Letter

November /, 201/

Labeling Accuracy of Cannabidiol Extracts Sold Online
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AN ABIS PRODUCTS ANALYSIS

alysis of 84 CBD-based products on
% of 84

e 56 % cont Ine
. 22% taine
w,‘ Other canfiabinoids concentration were low

| ses, THC were d over the limit de
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er et ali. JAMA 2017;318(17):1708-1709




CANNABIS IS USED TO MANAGE A BROAD RANGE

OF CONDITIONS

Pain 48.0% E:gel;ﬂuth o )
Anxiety 44.0% Much 80 /O people USI ng
better . .
Sieep 31.3% awe  cannabis for medical
Depression 29.5% better .
Inflammation 14.3% EJI-?ange p u r p O S e S re p O rt e d I t

Aggression 11.9%

A litle effectively managed

Headache 11.5% Much . ]
Muscle Spasms 8.8% worse h thelr target Sym ptom
Very muc

Mausea 8.0%

Poor Appetite/
Weight Loss 5.3%

| ] | ] | ]
0% 20% H0% 60% 80% 1005

Sourced frome 2030, Lintzeris, M., Mills, L, Surasy, A et al. Medical cannakbis use in the Australian community following
introduction of legal access: the 20082019 Online Cross-Sectional Cannabis as Medicine Survey [CAMES-18), =




Plant terpenes have therapeutic effects . -~ > =«

= B .;,"‘l,‘ .

AN INFLAMMATION

Biochemical and Biophymical Beseanch Comamunications S04 (200 1) 345 148

PHYTOTHERAPY RESEARCH Article
Phytother. Res. 27: 1-15 (2013) riicie

(wileyontincharyca DOE 101005prats (—)-B-Caryophyllene, a CB2 Receptor-Selective
Phytocannabinoid, Suppresses Motor Paralysis

REVIEW ) ) . and Neuroinflammation in a Murine Model of
Monoterpenes with Analgesic Activity—A Multiple Sclerosis

Systematic Review

] y Contents lists availabde at ScienceDirect
gﬂ Biochemical and Biophysical Research Communications

ELSEVIER journal hamepage: www.elsevier.com/locate/ybbre

Limonene, a natural cyclic terpene, is an agonistic ligand for adenosine A;, receptors

Hyo Min Park, Ji Hae Lee, Jia Yaoyao, Hee Jin Jun, Sung Joon Lee*
Division of Food Bscienor and Technology, Collegr of Life Sckenors and Bisdrclmology, Korrs Universly, Soowl, 136711, South Kores

Thais Barbosa Alberti !, Wagner Luiz Ramos Barbosa ?, José Luiz Fernandes Vieira ?,
Nidia Rezende Barbosa Raposo * and Rafael Cypriano Dutra '*

Adriana G. Guimaraes, Jullvana S. S. Quintans and Lucindo J. Quintans-Junior” 1

: _ Laboratory of Autoimmunity and Immunopharmacology (LAIF), Department of Health Sciences,
Departamento de Fsiologa, Universidade Federal de Sergipe (DFSUFS), SSo Cristéwilo, SE, Brazl o g

Center of Ararangud, Federal University of Santa Catarina, Ararangua 88906-072, Brazil;
alberti.thais@gmail.com
Faculty of Pharmaceutical Sciences, Federal University of Pard, Belém 66075-740, Brazil;

ARTICLE INFOD ABSTRACT

Limonene s a4 major aromatic compound i essential oils extracted lrom citrus rid. The applicaion of
limonene, espeially in aromatherapy, has expanded significant by, but its potential effecis on oellular
metabolivm have been elusive, We Tound that limonene directly binds o the adenosine Ay, recepiorn,
which may induce wdative effecis Results from an in wvitro radeoligand binding gy showed that
limonene exhabits sebective alfinity 1o Ay, receplons. In addition, lmomene increased cytosolic cAMP
concenration and mduied sctivation of protein kinese A snd phouphorylation of cAMP-response cle-
miend -bimding protein i Chinese hamstier evary oells ransfected with the aman sdemosine Ay, recepiorn
gene. Limonene also increased cytosolic calcium concentration, which can be achiewed by the activation
of adenosine Ay, receplons. These findings suggest that lmonene can a0t a5 3 bigand and a0 agonist for

stlenosine A, receplons.
© D010 Elsevier Inc. All rights reserved.

There is still the need for efficacious therapies for pain. In the search for new therapeatic options, plants are a major 2 Vol SN BRS P
source of novel biomolecules. .\lunmerpl:mx constitute 9% of essential oils, n:d “El':*i\ @ pl':n'ng interest in zweigw@gmail.com (YV'L:R‘B')' N |ur.1'@ufpa.br (J.LEV) y . .
understanding the mechanisms underlying their pharmacological adtivity. This systematic review reports what is Research and Innovation in Health Sciences (NUPICS), Federal University of Juiz de Fora,

so far known about the anmalgesic activity of monoterpenes and aso provides an overview of their mechanisms of Juiz de Fora 36036-900, Brazil; nadiacritt@gmail.com

adion. The search terms analgesia, anti-inflimmatory, anaesthetic and antioxidant were used to retrieve English *  Correspondence: rafacledutra@gmail.com or rafael. dutra@ufsc.br; Tel. /Fax: +55-48-3721-6448
language articles in SCOPUS, PUBMED and EMBASE published between 1990 and 2012, Forty-five papers were ) ) ) ) .
found concerning the potential analgesic activity of 27 monoterpenes. The data reviewed here suggest these com- Academic Editors: Christoph Kleinschnitz and Sven Meuth

pounds are possible candidates for the treatment of painful conditions. Copyright © 2012 John Wiley & Sons, Ltd. Received: 20 February 2017; Accepted: 20 March 2017; Published: 1 April 2017

Keywaords: monoterpenes; pain; analgesia.

Abstract: (—)-p-caryophyllene (BCP), a cannabinoid receptor type 2 (CB2)-selective phytocannabinoid,
has already been shown in precedent literature to exhibit both anti-inflammatory and analgesic
effects in mouse models of inflammatory and neuropathic pain. Herein, we endeavored to investigate



https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.jesmondfruitbarn.com.au%2Fwp-content%2Fuploads%2F2016%2F10%2FJesmond-Fruit-Barn-Styled-Sage.jpg&imgrefurl=https%3A%2F%2Fwww.jesmondfruitbarn.com.au%2Fproduct%2Fsage%2F&docid=sqQXrmcldf-20M&tbnid=kpZmwLmob9MjLM%3A&vet=10ahUKEwiw06Wp_KTkAhWJe30KHc-4CvgQMwh6KAEwAQ..i&w=900&h=600&bih=955&biw=1920&q=sage&ved=0ahUKEwiw06Wp_KTkAhWJe30KHc-4CvgQMwh6KAEwAQ&iact=mrc&uact=8

Contents lists available at ScienceDirect - N
. . -
European Journal of Medicinal Chemistry i

EVIER journal homepage: http://www.elsevier.com/locate/ejmech J

Review article

Medicinal properties of terpenes found in Cannabis sativa and )
Humulus lupulus i

Tarmo Nuutinen "

# Department of Environmental and Biological Sciences, Univerisity of Eastern Finland (UEF), Finland
b Department of Physics and Mathematics, UEE, Finland

ARTICLE INEFQO ABSTRACT

Article history: Cannabaceae plants Cannabis sativa L. and Humulus lupulus L. are rich in terpenes — both are typically
Received 9 March 2018 comprised of terpenes as up to 3—5% of the dry-mass of the female inflorescence. Terpenes of cannabis
Received in revised form and hops are typically simple mono- and sesquiterpenes derived from two and three isoprene units,
ig;;gegﬂ,j?}uw 2018 respectively. Spme tEI‘D‘Eﬂl?S are relatively well }snnwn for their potential in hhinmedicinehand have been
Availableoriline4 Augnst 3018 used in trad_itmnthmEdinnE for centuries, wh?le nthers_ are yet to be studied in Fi-?tarl. The cqrrent.

comprehensive review presents terpenes found in cannabis and hops. Terpenes' medicinal properties are
supported by numerous in vitro, animal and clinical trials and show anti-inflammatory, antioxidant,

ﬁﬁ;ﬁ;n o analgesic, anticonvulsive, antidepressant, anxiolytic, anticancer, antitumor, neuroprotective, anti-
Sesquiterpene mutagenic, anti-allergic, antibiotic and anti-diabetic attributes, among others. Because of the very low
Cannabis sativa toxicity, these terpenes are already widely used as food additives and in cosmetic products. Thus, they
Humulus lupulus have been proven safe and well-tolerated.

Medicine © 2018 Elsevier Masson SAS. All rights reserved.
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B-Caryophyliene
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Wilson, G., Yang, L., Su, X., Ding, S., Li, L., Yang, Y., Wang, X., Wang, W., Sa, Y., Zhang, Y., Chen, J., & Ma, X.(2023). Exploring the therapeutic potential of natural compounds modulating the endocannabinoid systemin various diseases and disorders:
review. Pharmacological Reports, 75(6), 1410-1444. https://doi.org/10.1007/s43440-023-00544-7




“oedents Bats availabde at

= .
: Biochemical and Biophysical Research Communications .

journal homepage

L
Angiotensinergic effect of -Caryophyllene on Lipopolysaccharide- induced =5
systemic inflammation

Hugo Alejandro Espinoza-Gutiérrez |, Sofia Cecilia Lopez-Salido ', Mario Eduardo Flores-
Soto ', Aldo Rafael Tejeda-Martinez ', Veronica Chaparro-Huerta ', Juan Manuel Viveros-

Paredes

* Lavranrn & Presigu s 5 Dearmie Farm ninn, Copurnmns & Parme v, Crome Univrsnns de Cum s Evnn ¢ Sogrosmton, Untvrsdiat de

“Renin-Angiotensin System (RAS)is......known for its role in blood pressure regulation. Furthermore, a
non-canonical RAS reqgulates pathophysiological phenomena, such as inflammation since it consists of
two main axes: the pro-inflammatory renin/(pro)renin receptor ((P)RR) axis, and the antiinflammatory
angiotensin-converting enzyme 2 (ACE2)/Angiotensin-(1-7) (Ang-(1-7))/Mas Receptor (MasR) axis.

Few phytochemicals have shown to exert angiotensinergic and anti-inflammatory effects through some
of these axes; nevertheless, anti-inflammatory drugs, such as phytocannabinoids have not been studied
regarding this subject.

Among phytocannabinoids, f-Caryophyllene stands out as a dietary phytocannabinoid with antiphlogistic
activity that possess a unique sesquiterpenoid structure. Although its cannabinergic effect has been
studied, its angiotensinergic effect reminds underexplored. This study aims to explore the
angiotensinergic effect of f-Caryophyllene on inflammation and stress at a systemic level. After
intranasal Lipopolysaccharide (LPS)installation and oral treatment with 3-Caryophyllene, the
concentration and activity of key RAS elements in the serum, such as Renin, ACE2 and Ang-(1-7), along
with the stress hormone corticosterone and pro/antiinflammatory cytokines, were measured in mice
serum. The results show that 3-Caryophyllene treatment modified RAS levels by increasing Renin and
Ang-(1-7), alongside the reduction of pro-inflammatory cytokines and corticosterone levels. These results
indicate that 3-Caryophyllene exhibits angiotensinergic activity in favor of anti-inflammation. .”

Espinoza-Gutiérrez, H. A., Lopez-Salido, S. C., Flores-Soto, M. E., Tejeda-Martinez, A. R., Chaparro-Huerta, V., & Viveros-Paredes, J. M. (2024). Angiotensinergic effect of B-Caryophyllene on Lipopolysaccharide- induced systemic
inflammation. Biochemical and Biophysical Research Communications, 719, 150081-. https://doi.org/10.1016/j.bbrc.2024.150081
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“Mental disorders account for one of the most prevalent categories of the burden of disease
worldwide, with depression expected to be the largest contributor by 2030, closely followed
by anxiety. The COVID-19 pandemic possibly exacerbated these challenges, especially
amongst adolescents, who experienced isolation, disrupted routines, and limited healthcare
access. Notably, the pandemic has been associated with long-term neurological effects
known as “long-COVID", characterized by both cognitive and psychopathological symptoms. In
general, psychiatric disorders, including those related to long-COVID, are supposed to be due
to widespread inflammation leading to neuroinflammation. Recently, the endocannabinoid
system (ECS)emerged as a potential target for addressing depression and anxiety
pathophysiology. Specifically, natural or synthetic cannabinoids, able to selectively interact
with cannabinoid type-2 receptor (CB2R), recently revealed new therapeutic potential in
neuropsychiatric disorders with limited or absent psychotropic activity. Among the most
promising natural CB2R ligands, the bicyclic sesquiterpene -caryophyllene (BCP) has
emerged as an excellent anti-inflammatory and antioxidant therapeutic agent. This review
underscores BCP's immunomodulatory and anti-inflammatory properties, highlighting its \0,

Rio’gh,@.r@p@utd@s@ orentiabfor. theimana @@m@mr[en@a‘cd@gpdroe@estioomeasre]di@n@(ii;ewnp'{ionm s Cagiifve Feardams, Intemefoneldotiel aiialala: EMPOWERED

Sciences, 25(6), 3203-. https://doi.org/10.3390/ijms25063203
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Yangonin, one of the kavalactones isolated from Piper methysticum G. Forst,
acts through cannabinoid 1 (CB;) receptors to induce an intrathecal
anti-hyperalgesia

Lok-Hi Chow “"*“, Pin-Chen Lin", Ying-Jie Chen ", Yuan-Hao Chen ", Eagle Yi-Kung Huang
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“Results: Intrathecal injection of yangonin demonstrated a rel
potent anti-nociceptive effect and attenuated carrageenan-induced
hyperalgesia. These effects were completely reversed by the co-
administration of PF 514273, a cannabinoid 1(CB1) receptor antagonist.
However, yangonin did not affect mechanical allodynia at the spinal
evel. Kavain, another abundant kavalactone, did not affect
nociception, hyperalgesia, or mechanical allodynia at the spinal level.
Conclusions: Overall, our study demonstrated that yangonin exerts
anti-nociception and anti-inflammatory hyperalgesia effects via CB]
receptors at the spinal level. We identified a single kavalactone,
yangonin, extracted from kava as a promising treatment for pain.”

Lok-Hi Chow, Pin-Chen Lin, Ying-die Chen, Yuan-Hao Chen, Eagle Yi-Kung Huang, Yangonin, one of the kavalactonesisolated from Piper methysticum G. Forst, acts through cannabinoid 1(CB1) receptors to induce an intrathecal anti-
hyperalgesia, Journal of Ethnopharmacology, Volume 333, 2024, 118394, ISSN 0378-8741, https://doi.org/10.1016/j.jep.2024.118394.
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Abstract

Cannabinoid receptors, endogenous cannabinoids (endocannabinoids), and the enzymes involved in the biosynthesis and
degradation of the endocannabinoids make up the endocannabinoid system (ECS). The components of the ECS are proven
to modulate a vast bulk of various physiological and pathological processes due to their abundance throughout the human
body. Such discoveries have attracted the researchers’ attention and emerged as a potential therapeutical target for the treat-
ment of various diseases. In the present article, we reviewed the discoveries of natural compounds. herbs, herbs formula,
and their therapeutic properties in various diseases and disorders by modulating the ECS. We also summarize the molecular
mechanisms through which these compounds elicit their properties by interacting with the ECS based on the existing find-
ings. Our study provides the insight into the use of natural compounds that modulate ECS in various diseases and disorders,
which in turn may facilitate future studies exploiting natural lead compounds as novel frameworks for designing more effec-

tive and safer thEl‘ElpE:lltlES. Wilson, G., Yang, L., Su, X., Ding, S., Li, L., Yang, Y., Wang, X., Wang, W., Sa, Y., Zhang, Y., Chen, J., & Ma, X.(2023). Exploring the therapeutic potential of
natural compounds modulating the endocannabinoid system in various diseases and disorders: review.Pharmacological Reports, 75(6), 1410-1444.
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Wilson, G., Yang, L., Su, X., Ding, S., Li, L., Yang, Y., Wang, X., Wang, W., Sa, Y., Zhang, Y., Chen, J., & Ma, X.(2023). Exploring the therapeutic potential of natural compounds modulating the endocannabinoid systemin various diseases and disorders:
review. Pharmacological Reports, 75(6), 1410-1444. https://doi.org/10.1007/s43440-023-00544-7




“Results: The study demonstrated that SCL (Schisandra
chinensis lignan) alleviated depressive-like behaviours and
ameliorated IBl(intestinal barrier injury). Network pharmacology
and Western blotting confirmed that the improvement of IBl was
related to the anti-inflammatory and antiapoptotic pathways.
Pearson results showed that AEA levels were positively
correlated with inflammation and apoptosis, with a greater
contribution to apoptosis. .............

Conclusion: Overall, SCL, in collaboration with the endogenous
cannabinoid system requlated by SCL, alleviates depression
associated IBI. The specific mechanism involves SCL decreasing
AEA levels to inhibit colon tissue cell”

Wang, J., Zheng, A., Lin, F., Zhang, X Yan, T., & Jia 2024). Schisandra chinensis lignans requlate and cooperate with endogenous

cannab|n0|d systems to ameliorate intestinal barrier injury associated with depression. Phytomedicine (Stuttgart), 133, 155929-.
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Wilson, G., Yang, L., Su, X., Ding, S., Li, L., Yang, Y., Wang, X., Wang, W., Sa, Y., Zhang, Y., Chen, J., & Ma, X.(2023). Exploring the therapeutic potential of natural compounds modulating the endocannabinoid systemin various diseases and disorders:
review. Pharmacological Reports, 75(6), 1410-1444. https://doi.org/10.1007/s43440-023-00544-7
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Palmitoylethanolamide: A Potential Alternative

rget for various

exogenousplmomnahnodsdemedﬁun nnabis plants, the most X% P ‘. iscaes
well charac nzedbeng etrahydrocannabinol THC)and nna- palmi m mbm.dc'
bod'ol(CBO owe hehepeubceﬂ'acyo( Abes oduc pharmacology;

“Palmitoylethanolamide(PeA)is an endocannabinoid-like lipid
mediator, primarily known for its anti-inflammatory, analgesic and
neuroprotective properties. It appears to have a multi-moda
mechanism of action, by primarily activating the nuclear receptor
PPAR-a while also potentially working through the eCS, thus
targeting similar pathways as CBD. With proven efficacy in several
therapeutic areas, its safety and tolerability profile and the
development of formulations that maximize its bioavailability, PeA
IS a promising alternative to CBD.”

Clayton, P., Subah, S., Venkatesh, R., Hill, M., & Bogoda, N.(2021). Palmitoylethanolamide: A Potential Alternative to Cannabidiol. Journal of Dietary
Supplements, 20(3), 505-530. https://doi.org/10.1080/19390211.2021.2005733
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