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THE CANNABIS SPACE IS HIGHLY POLARIZED TODAY.

However, it’s less known that the plant has over 6,000 years of documented history —
and its therapeutic applications appear to have been realized by most cultures. With medical cannabis
making a comeback around the world, it’s worth tracing the plant’s humble beginnings and how

CANNABIS

it played a vital role throughout the centuries.
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MEDICAL CANNABIS

Medical cannabis is used to treat nausea,
rheumatism, and labor pain

Available as over-the-counter
medications: “Piso’s cure” and
“One day cough cure”.

More than 100 papers published
on its therapeutic uses:
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Western medicine

WILLIAM O’'SHAUGHNESSY
Irish doctor O’Shaughnessy introduced
the therapeutic uses of cannabis to

Published “On the preparations
of Indian hemp, or gunjah”,
- _concluding that it had no

1= NAPOLEON

Napoleon brought cannabis
back to France from Egypt

Investigated for its pain

Cannabis was used to treat.
tumors; cough, and jaundice
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relieving and sedative qualities.

SCYTHIANS

Nomadic Indo-European people
Used cannabis in steam baths,

in burial rituals.

“The Scythians howl in their joy
at the vapor bath.” — Herodotus,
450 BC (The Histories)

and also burned cannabis seeds .
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Marihuana THC Classified as CBDI and CBD2 Making medical
Tax Act Discovered Schedule 1 Drug Receptors Discovered cannabis legal

4000 BC
PAN-P’O VILLAGE
Cannabis cultivation

Cannabis was regarded among “five grains”

' and farmed as a major food crop.

Other major roles are the production s aozong¥e
of textiles, rope, paper, and oil. o
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PEN TS’AO CHING

World’s oldest pharmacopoeia

Earliest record of cannabis as a
medicinal drug.

Emperor Shen-Nung recognized

its treatment properties for over 100
ailments such as gout, rheumatism,
and malaria.

HUA T'O

Founder of Chinese surgery
First recorded physician to describe
cannabis as an analgesic.

He used a mixture of cannabis
and wine to anesthetize patients
before surgery.

The Marihuana Tax Act banned
the use and sales of cannabis
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negative medicinal effects.

‘As a result, cannabis rapidly rose
' in a pharmaceutical context.

ATHARVA VEDA

Hindu religious texts

g

inthe US.

SCHEDULE 1 DRUG

Cannabis is categorized
a Schedule 1Drug in the U.S.

Further research into the plant
is restricted and listed as having
no accepted medical use.
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CBD1 AND CBD2
RECEPTORS

Discovery of CBD1
and CBD2 cannabinoid D
receptors, found to
be the most abundant
neuroreceptors in

the brain.

The use of medical
cannabis has a long history,

with many cultures taking advantage
of its therapeutic potential.

2000-2018

MAKING MEDICAL
CANNABIS LEGAL

The government of Canada established legal
frameworks (MMAR, MMPR, and most recently

ACMPR) allowing patients to legally access
medical cannabis from licensed producers.

As scientific research into the plant’s medical
efficacy is recognized, the evidence for medical
cannabis blooms with it.

- A Historical Geography of Cannabis. Dr. Barney Warf, Geographical Review 104 (4), © 2014 American Geographical Society of New York.
«+ History of Medical Cannabis. Andrew Hand (MSc) et al., Journal of Pain Management 9 (4), ©® 2016 MedReleaf Corp. and Nova Science Publishers, Inc.
« Cannabis: A Complete Guide. Dr. Earnest Small © 2016 CRC Press.

’
GRECO-ROMAN USE
Cannabis diffused into Greco-Roman
world from Middle East andlor ||

Physician Dioscorides prescribed' ¢
it for toothaches and earaches.

Women of the Roman elite used
it to alleviate labor pains.

1500
SPANISH CONQUEST

The Spanish brought cannabis to
the Americas where it was used
practically (clothes, rope)

Greek doctor Clatdius Galen
noted that it was widely consumed
throughout the empire.

Introduced as a psychoactive
and medicinal drug years later.

Used in religious rituals among
Brazil’s African community.

pr_ 1550 BC
EBERS PAPYRUS

Egyptian medical papyrus of
herbal knowledge

Makes note of medical cannabis
as a way to treat inflammation.
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1964

THC DISCOVERED

Molecular structure of THC,
an active component of
cannabis, is discovered and
synthesized by Israeli chemist
Dr. Raphael Mechoulam.
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Cannabis pollen recovered from
the mummy of Ramesses II.
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Employed cannabis’
psychotropic effects
for recreational and
medical purposes.
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ARAB TRADERS

Arab traders brought cannabis from India
to Eastern Africa, where it spread inland

Used to treat malaria, asthma,
fever, and dysentery.

Psychoactive cannabis (dagga)
consumed in southern Africa.
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1025 AD
AVICENNA

Medieval Persian medical writer

i

Publishes “Avicenna’s Canon

of Medicine”, stating cannabis
as an effective treatment of/
gout, edema, infectious
wounds, and severe headaches.

Avicenna’s work was widely

studied from 13th to 19th oL

century, having a lasting s

impact on Western medicine. o
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1000-1464 AD
TREATS EPILEPSY

Arabic scholars al-Mayusi (1100 AD) and
al-Badri (1464 AD) regarded cannabis as
an effective treatment for epilepsy.
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Cannabis is described as a
“source of happiness”, “joy-giver”,
and “bringer of freedom”.
Cannabis was smoked at

daily devotional services

and religious rituals.

AYURVEDIC MEDICINE
Open religious use of bis allowed
For expl of medical benafi

L_Jsed to treat a plethora of ailments:
epilepsy, rabies, anxiety, and bronchitis.

Ayurvedic medical traditions also
combined cannabis with other herbs.
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~ 5,000 years ago

+ The oldest known record of the medicinal use of
cannabis comes from the original Pen Ts’ao.

+ Chinese pharmacopeia lists hundreds of medicines
derived from plant, animal, and mineral sources.

+ Written by the Chinese emperor Shen Nung in 2737
BCE, though no original texts remain in existence.

+ Shen Nung is called the "tfather of Chinese medicine.”

+ The first surviving version of the text dates to 300-200
BCE and contains uses of ma, the Chinese word for
cannabis, in the treatment of fatigue, rheumatism,
malaria, eczema/psoriasis, and inflammatory disease.

Image: Bonini et al., 2018



~ 3,500 - 4,000 ~ 3,000 years ago
years ago

+ The use of cannabis for religious + Both the Egyptian Ebers Papyrus (ancient
purposes is first found in India. text detailing herbal medicines) and the

Assyrian clay tablets detail the medicinal

+ Bhang, ganja, and charas were used for use of cannabis.
religious rituals as well as socially.

+ Ayurvedic medicine details the use of
cannabis for the treatment of anxiety,
rabies, and epilepsy among others.

+ The species name Cannabis indica arose
from the prevalence of cannabis and its
use in India, though it is actually the
same species as Cannabis sativa.

Image: Bonini et al., 2018



~ 2,000 years ago
(3rd century)

+ In 207 CE, the tirst report of cannabis being
used as an analgesic (painkiller) comes
from Chinese surgeon Hua Tuo.

+ During surgery, he would use a mixture of
cannabis resin and wine as an anesthetic.




15th century

+ While the use of cannabis initially spread
west from China, India, and the Middle
East into Europe, its use was halted when
its medicinal use was banned by the
Spanish Inquisition.

+ The use of cannabis was abandoned by
European physician when Pope Innocent
VIII criminalized its medicinal use, calling
cannabis an instrument of the devil.




Reintroduction to western
medicine (1830s)

+ William O’Shaughnessy, British physician working in India

+ The plant, traditional texts, and local doctors

+ Bhang: paste of dried leaves - mixed with peppery/spice drinks or boiled with
milk and sugar to make majoon (sweets)

+ Gunjah: resinous flower buds - smoked

+ Charas: resin scraped from buds - most potent and costly

<+ Animal Studies

+ to prove safety and determine dose O'Shaughnessy began studies in stray dogs
before moving to several animals including cats, goats, fish, vultures, and storks.

+ No deaths, even at the highest doses, all animals recovered with no apparent
harm.



O’Shaughnessy's Human Studies

+ Rheumatism - 3 subjects were given a "'modest dose" of cannabis resin in alcohol; subjects
"were not only uninjured by the narcotic, but much relieved of their rheumatism" and "quite
cured"” at discharge three days later

+ Rabies - he knew it wouldn't be a cure but found that with frequent doses of cannabis "the
awful malady was stripped of its horrors”

+ Cholera - cannabis stopped the vomiting and diarrhea which attenuated extreme
dehydration allowing patients to recover

+ Tetanus - life threatening disease characterized by muscle rigidity and powerftul muscle
spasms; cannabis relaxed muscles and stopped the spasms; results "seems unequivocally to
show that when given boldly and in large doses the resin of hemp is capable of arresting
effectually the progress of this formidable disease”



Late 1800s - early 1900s

+ Western medicine embraced the medicinal
use of cannabis

+ Listed on US Pharmacopeia from 1850-

1942 is, U. 5.
i enican cannABIS. |
| A Sy
:;e? 3 * ALCOHOL, 80 PER CENT.
+ 1892 - Canadian physician, Sir William e

Osler, "tather of modern medicine,” calls
cannabis the best treatment for migraines
in The Principles and Practice of

Medicine (considered the first textbook for
internal medicine)

Cannabis Fluid Extract, 1933 Credit:National Museum of American History



Cannabis prohibition

+ Advances in pharmacology/organic chemistry allowed for isolation of active compounds,
preference for standardized single compound medicines

+ Legislation banning cannabis

+ Marijuana Tax Act 1937 — main opponent against act was the American Medical
Association

+ UN Single Convention of Narcotic Drugs - placed cannabis in most restricted category
+ Controlled Substances Act 1971 - classified cannabis as a schedule 1 drug

+ High potential for abuse, no accepted medical use, and a lack of accepted safety even
under medical supervision



HHS rescheduling recommendation

+ On August 29, 2023, the Department of Health and Human Services (HHS) recommended to
the DEA that marijuana be rescheduled from Schedule I to Schedule III under the Controlled
Substances Act (CSA).

+ Schedule III — a drug, chemical, or substance with a moderate to low potential for physical
and psychological dependence and a lower abuse potential than Schedule II

+ Includes drugs such as those containing > 90 mg of codeine/dosage unit (ex: Tylenol
with codeine), ketamine, anabolic steroids, testosterone



Ethnobotany and Pharmacognosy

Derived from Greek words “pharmakon” (drug) and “gnosis” (knowledge)



Natural Product Medicines

S*/NM, 207,11 V»142,7.5 B, 346, 18.4

+ Newman and Cragg, J. Nat. Prod. . 5
2020, 83, 770-803 ‘

+ All approved drugs (1981-2019)
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Salicin: Willow tree bark

+ Anti-inflammatory use dates back 1000s
of years

+ Hippocrates — 400 BC noted that it eased
pain and reduce fever

+ Late 1800s — was used to develop aspirin

+ Some studies show willow is as effective Salicin Salicylic acid
as aspirin for reducing B:Jain and
inflammation (but not fever), and at a
much lower dose

+ Most likely due to other compounds in
the bark

o) o) OH
OH  OH \r Aspirin




Cannabis Natural Products

+ Diverse and interesting chemistry

Hexanoyl-CoA W— Fatty Acid

POLYKETIDE

+ Over 140 phytocannabinoids T o
Olivetolic Acid (OLA) Pyruvate Acetyl-CoA Phenylalanine
+ Only a handful have begun studies 1 ,Pf_l .
O | S || e AN
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THCA B-Myrcene B-Caryophyllene Friedelin B-Sitosterol Apigenin
= Absent from seeds & roots

Jin et. al. (2020), Scientific Reports



Phytocannabinoids

<+ Main bioactive constituents of cannabis: THC and CBD

+ Just two of over 140 cannabinoids produced by the plant

--- (yclic ring

I
I
I
I
I
L

Tetrahydrocannabinol (THC) Cannabidiol (CBD)

Psychoactive constituent Non-psychoactive



2018 Farm Bill - Legalization of “hemp”

+ Multiple ditfferent strains of the same plant

+ Government defined separation

+ Hemp - cannabis with <0.3% THC

+ Plant and it’s extracts (CBD) are deschedule

+ Marijuana - cannabis with > 0.3% THC

+ Remains a schedule I controlled substance, including CBD



Tetrahydrocannabivarin HO

canna b | g = I’O| TERPENE STRUCTURE ALSO FOUNDIN AROMAS AND FLAVORS HEALTH EFFECTS

- Coconut, fruity, nutty - Antibacterial, anti-inflammatory

oH cannabidivarin R

 Clove, dry, spicy, woody . Antimicrobial, anti-inflammatory,
: . neuroprotective

p-Caryophyllene

Bitter, floral, peppery, woody . Antibacterial, anti-inflammatory

Citrusy, sweet Antibacterial, mood elevation, stress
:  relief

(+)-Limonene

A" THCP
Tetrahydrocannabiphorol s .f/

Floral, rose, woody Antianxiety, sedative

o
cec

cannabichromene

. Celery-like, herbaceous, turpentine- : Analgesic, sedative, relaxing
: § -4 : :

Sampson (2021), J. Nat. Prod.
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Rseed

Anthocyanins
dark red

antioxidant
anti-aging
anti-bacterial

NA

HO

Beta-sitosterol

white

anti-atherogenic
anti-carcinogenic
anti-inflammatory

Cannflavin A

white

anti-aggregative
anti-inflammatory
neuroprotective

182°C

Cannflavin B

white

antioxidant
anti-cancer
pain killing

NA

Isovitexin

brown

antioxidant
anti-cancer
anti-inflammatory

OH o]
Kaempferol

yellow

antioxidant
anti-microbial
anti-tumor

582°C

Luteolin

yellow

anti-cancer
immunomodulatory
neuroprotective

348°C

Orientin

yellow

antiviral
cardioprotective
vasodilatation

816°C

OH O

Quercetin

yellow

antioxidant
anti-obesity
cardiovascular

316°C

oH o

Receansy

o-Pinene

p-Pinene

OH

-

Silymarin
purple
antioxidant
anti-inflammato

ry

cardioprotective

Fresh, lemon peel, sweet

 Cool, fresh, herbal, piney, turpentine-
 like

Green hay, piney, spicy, woody

- Alertness, possible memory retention

Anti-inflammatory, bronchodilator

Antibacterial, antifungal, possible
sedative

Erickson (2019) c&en News, ACS



The Entourage Effect Cannigma
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Criticism
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be mostly related to lack of research. For now, the jury is still out

References:

'.‘{:m gan-zi-gun-nu 10 anandamide and 2-arachidonoylglycerol: the ongoing story of cannalbis, Raphael Mechulam, Shimon Ben-Shabas, 1998,
*Synergy and other interactions in phytomedicines, Elizabeth Williamson, 2001,

"Synergy research: Approaching a new gencration of phytopharmaceuticals, Hildebert J. Wagner, Gudrun S. Ulrich-Merzenich, 2009.

*Taming THC; potential cannabis synergy and phytocannabinoid-terpencid entowrage effects, Ethan Budd Russo, 2011,



How does cannabis produce its effects?




Discovery of the
Endocannabinoid System

<+ The cannabinoids were discovered in the 1930s-40s. Structures were
elucidated in the 1960s.

+ Question remains: How does cannabis have its effects?

+ 1988 & 1993 - discovery of the cannabinoid receptor 1 (CB1) and
cannabinoid receptor 2 (CBz)

+ 1992 - discovery of endogenous cannabinoids (endocannabinoids)

+ N-arachidonoylethanolamine, coined anandamide - ananda, Sanskrit
word meaning bliss + amide

+ Endogenous ligand for CB1 receptor,

+ Controls a cascade of reactions in the cell that regulate a staggering
array of functions when turned on.

+ A second endocannabinoid, 2-arachidonoyl glycerol, was later found

The endocannabinoid system

CB1 cannabinoid

receptors

Primarily located in neurons
of the central nervous system

erve terminals

Vascular endothelium
spleen
Adrenal Gland
Heart
ll"_c,ﬂl
Prostate
vterus
Ovary
Bone marrow
Thymus

lonsils

CB1 receptor
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CB2 cannabinoid

receptors

Primarily located peripherally
in immune cells and to a lesser

extent in brain tissue

Basophil

Dendrnitic cells
Eosinophils

Mast cells
Microphages
Monocytes
Microglia
Neutrophils
NK cells
Platelets

O I-cells
Hematopoietic cells
Pancreas

Lung

Uterus

QOvary

lestis

CB2 receptor




Discovery of novel physiology from the study of plant metabolites is
not uncommon

+ Ex: Opioids and Endogenous opioids
+ Natural opioids (poppy) - Morphine, codeine

+ Semi-synthetic- Oxycodone, Hydrocodone,
Heroin; Synthetic - Fentanyl

+ Endogenous opioids

Morphine
+ Endorphin (endogenous morphine)

+ Acton p-opioid receptors — critical role in pain
rocessing, stress response/regulation, immune
unctions



How does the endocannabinoid system function?

CANNABINOID
SIGNALING AT
THE SYNAPSE

PRESYNAPTIC

NEURON ECS Neuromodulation

The ECS is a ubiquitous neuromodulatory
system that functions throughout the central
and peripheral nervous system. This example
of glutamatergic modulation highlights the
basic pathway of these complex signaling
components and illustrates that there are
multiple members of the ECS that must work in

cooperation to allow optimal functioning.
Neurotransmitter
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Metabotropic Mlglanulruyls

glutamate : amate
receptor \ A utamate neurotra te 4" Anandai e  receptors Artwork by John Karapelou. Text by Phytecs. Art
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http://www.phytecs.com/tour-the-ecs/cannabinoid-signaling-at-the-synapse/

Endocannabinoid
System

+ Activation of CB receptors is
implicated in cellular homeostasis

+ CBI1 are mainly localized in the CNS
and peripheral nervous system

+ Modulation of neurotransmitter
release at the presynaptic neuron

+ (B2 are mainly located peripherally
in organs and on immune cells

+ Involved in immunological
responses and in the control of
inflammation

Circulating endocannabinoids are metabolic and
immune effectors

Stimuli for Cannapinoid
increased endocannabinoids receptor-mediated effects

Stress

SNS

Elevate mood

iress
olre Reduce anxiety

Glucocorticoids

Brain

Increase food consumption

Obesity Liver? Suppress orexigenic signals

CB1
Visceral
- Brain
agipose
CB1
Promote lipogenesis

FOOd Gl tract? Ad:pcu/ey Inhibit adiponectin
presentation \ CB1

Elevated
circulating
endocannabinoids Liver
/ \ Promote lipogenesis
Time of CB1 Fibrosis; Cirrhosis
day
(mid-day peak) Gl tract
Muscle?
CB1
Leukocytes immune .
Exercise : A : svystem Decrease saliety
P cB2 \* signals
Inflammation Decreased pro-inflammatory
cytokines; T-cell migration
Tissue
injury

Hillard, C. Circulating Endocannabinoids: From Whence Do They Come and Where are They Going?. Neuropsychopharmacol. 43, 155-172 (2018).



ENDOCANNABINOIDS IN THE
CENTRAL NERVOUS SYSTEM

O
€.~ Fundacién

CENTRAL ACTIONS OF THE

ENDOCANNABINOID SYSTEM

TIHE KEYS OF TEIE

ENDOCANNABINOID SYSTEM

) Receptors

Enzymes

Yoo\ A/ g
- A il [l Degradation
Anandamide (AEA) 95 Transport

| ﬁ O

2-Arachidonoylglycerol (2-AG)

ENDOCANNABINOID

RECEPTOR EXPRESSION

Astroglia @

Oligodendroglia @

93

Neuron @@

Microglia ®®

Dendrite @ ® Mitochondria @ ®

Gody 9@ Lysosomes @ ®

Cell
membrane ®®

Endoplasmic
Qiculum o0

Nucleus ®®

Axon @@

Synaptic
terminal @@

CANNABINOIDS,
REWARD & ADDICTION

/ VIA NAc

The rewarding quality of a natural stimulus depends on the |

release of Dopamine (DA) from the Ventral Tegmental Area
(VTA) of the midbrain into the Nucleus Accumbens (NAc) of
the basal forebrain.

1. The endocannabinoid system is composed of
endogenous cannabinoids (2-AG, AEA), their
receptors (CB1R, CB2R) and regulatory enzymes.

2. It operates as a retrograde signalling system,
decreasing the intensity of synapses.

3. Endocannabinoids and their receptors are
expressed ubiquitously in the central nervous system |
and throughout the body, regulating multiple systems

and functions.

4. It is considered a homeostatical neuromodulatory
system.

5. Phytocannabinoids like THC or CBD are exogenous
molecules produced by plants that interact with the
endocannabinoid system, binding to its receptors.

Neocortex

® ® Prefrontal Cortex

® ® Motor Cortex

® ® Somatosensory Cortex
® ® Other cortical areas

Basal ganglia

® ® Caudatus Putamen
@® ® Globus Pallidus
< @® ® Nucleus Accumbens
IS
® Septum

®  Substantia Nigra

® ® Olfactory Bulb
®® Amygdala
— @®® Hippocampus

® ® Hypothalamus

® CB1R

*In situ hybridization data from
rodent, primate and human models. @ CB2R

\ ® ® Reticular Formation
( 1 J

® ® Ventral Tegmental Area
®  Other midbrain nuclei

@®® Cerebellum

Brainstem
(emesis nuclei)

Dorsal branch of
the Spinal Cord

Inhibitory
interneuron

+

Inhibited by
THC via CB1R

e

Desinhibition

VTA NAc

The addictive potential of the phytocannabinoid Tetrahydrocannabi-
nol (THC) is mainly based on the “artificial” activation of the
dopaminergic neurons in the VTA and the subsequent DA relase in
the NAc by means of an indirect disinhibition mechanism mediatd by
the CB1R receptor.

METAZOA STUDIO 2022

[ Paradoxically, another phytocannbinoid, Cannabidiol (CBD), \

shows a promising potential in the treatment of addiction.
CBD acts as an allosteric inhibitor of CB1R, binding to a
secondary region of the receptor and thereby diminishing
the strength of the response to the binding of other
cannabinoids like THC.

Memory

Promotes the extinction of old memories.
Stimulates hippocampal neurogenesis.

Learning

Regulates multiple plasticity processes:

Promotes Long Term Depression (LTD), inhibits Long
Term Potentiation (LTP).

Stress

Promotes the habituation of the Hypothalamus —
Pituitary — Adrenal Axis against the repeated exposure
to a stressant stimulus.

Emotionality

Inhibits the negative emotional assessment and the
anxiety response to negative stimuli.

Important role in emotional pathologies
(anxiety, depression, posttraumatic stress disorder).

Locomotion

Regulates motor learning, planning and execution.

Therapeutic potential in the treatment of motro
symptoms of Parkinson’s Disease.

Nervous System development

Regulates synaptogenesis and synaptic pruning
during fetal development and neurogenesis in the
adult Hippocampus.

Food intake

Increases appetite (central and peripheral regulation).
Crosstalk with dietary hormones (Leptin, Orexin, Ghrelin).

Pain

Inhibits major nociceptive pathways at a brain, spinal
and peripheral (ganglionar and terminal) level.

Inflammation

Regulates inflammatory and immune responses.
Neuroprotector effect against excitotoxicity.

Sleep

Promotes deep and REM sleep direct- and indirectly
(through the regulation of adenosina).

—

Zou & Kumar 2018. Int J Mol Sci. 13;19(3):833.
Joshi & Onaivi 2019. Adv Exp Med Biol. 1162:1-12.

Liu et al. 2009. Genes Brain Behav. 8(5):519-30.

Mackie 2005. Handb Exp Pharmacol. (168):299-325.
Chye et al. 2019. Front Psychiatry. 19;10:63.

Spanagel 2020. Dialogues Clin Neurosci. 22(3):241-250.
Huang & Zhang 2016. Mol Med Rep. 14(4):2899-903.

Di Marzo & Piscitelli 2015. Neurotherapeutics. 12(4):692-8.



“modulating Endocannabinoid System activity may have therapeutic potential in
almost all diseases affecting human, including obesity/metabolic syndrome,
diabetes and diabetic complications, neurodegenerative, inflammatory,
cardiovascular, liver, gastrointestinal, skin diseases, pain psychiatric disorders,
cachexia, cancer, chemotherapy induced nausea and vomiting, among others.”

Pacher, P., & Kunos, G. (2013). Modulating the endocannabinoid system in human health
and disease: successes and failures. FEBS Journal, 280(9), 1918-1943.
do01:10.1111/febs. 12260




FDA-approved cannabis pharmaceuticals

(red = synthetic, green = isolate)
THC, dronabinol

+ Dronabinol (US) (Marinol, Syndros)
+ Synthetic THC; 2.5 — 10 mg capsules; 5 mg/mL solution

+ Chemotherapy-induced nausea and vomiting; appetite stimulant for weight loss

+ Nabilone (US) (Cesamet) O nabilone
+ Synthetic THC analog; 1 mg capsule

+ Chemotherapy-induced nausea and vomiting

+ Cannabidiol (US) (Epidiolex)
+ 100 mg/mL oral solution

+ Seizures from Dravet and Lennox-Gastaut syndromes, >2years

+ Nabiximols (Canada, EU) (Sativex)
+ Sublingual spray ~ extract with1:1 ratio of THC and CBD (2.5 mg)
+ Neuropathic pain, MS symptoms




Pharmaceutical
formulations
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+ Nabiximols (sublingual spray)



FDA-approved drugs vs. medical
cannabis/recreational products

+ Medical Marijuana products

VAPE JUICE

<+ Flower

+ Extracts (solvent-based)

+ Solventless extracts R ) @ )

<+ Edibles

+ Vape oils

refresh

HYBRID

500MG SYRINGE




Conclusive or substantial

* Chemotherapy-
induced nausea and
vomiting

* Chronic pain

* Epilepsy - intractable

seizures in Dravet
and Lennox-Gastaut

syndromes

* Spasticity symptoms
associated with MS

Moderate evidence

* Glaucoma -
decreasing
intraocular pressure

* Sleep disturbances
associated with
chronic pain, MS,
fibromyalgia, and
sleep apnea

Limited evidence

* Anxiety social
disorders

* Appetite and weight
loss with HIV/AIDS

* Dementia

e Parkinson's Disease

* Post Traumatic Stress
Disorder (PTSD)

* Schizophrenia
* Tourette Syndrome

* Traumatic brain

injury

National Academies of Sciences, Engineering, and Medicine. 2017. The Health Effects of Cannabis and Cannabinoids: The Current State of Evidence
and Recommendations for Research. Washington, DC: The National Academies Press.https://doi.org/10.17226/24625.

Insufficient evidence to support or refute

e Addiction abstinence
* Amyotrophic lateral
sclerosis

e Cancer

* Chorea and
neuropsychiatric

symptoms associated
with Huntington's

* Dystonia

* Huntington's

* Irritable Bowel
Syndrome (IBS)

e Parkinson's
Dyskinesia



https://nap.nationalacademies.org/read/24625/chapter/1

Adverse Effects/Risks

Changes in visual perceptions

AnX|ety Decreased sperm count
Slowed pupillary response to light

Reduced tear flow Dry mouth .
(and possibly associated caries and periodontitis) sedat I o n

Reduced coordination

Altered sense of time

Decreased eye blink rate /ﬁ
Ataxia

Bronchitis \ / Cough
Dizziness - A = .
/
Reddened eyes
Common short-term effects of cannabis use. Size of circle depicts
relative occurrence rates.

Handbook on Cannabis 2015)

(Ashton 1999, Hall and Solowij 1998,

Less common and rare adverse
effects:

* Hypoglycemia

* Marijuana induced psychosis

(THC)
Cannabis use disorder
Cannabis hyperemesis syndrome

Risk factors:

Pregnancy

Age <25 and elderly
Cardiovascular disease
Family history of psychotic
disorder

Drug-Drug interactions
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