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1. The History &
The Science



World History

e 8,000 BC: hemp cultivation
In Japan

* Mentioned in texts since
2,727 BC (China)
e Assyrians (Middle East),
Ancient Greeks, Romans,

Egyptians, medieval Arab
society

e Used for arthritis, pain,
inflammation, “mothers
and children,” and in
religious ceremonies and
funerals



History in the U.S.
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A MEDICINE CHEST IN ITSELF



What’s in a name?
Cannabis vs. Marijuana

Cannabis sativa



e Cannabis sativa: Equatorial countries (Columbia, Mexico)
* Cannabis indica: Subtropical countries (India, Pakistan)

e Cannabis ruderalis: Colder, northern regions (Russia, China)



Sativa

THC, .. CBD
“Head” high

Energizing

Increased
alertness,
creativity

Reduces nausea

Stimulates
appetite

Indica

THC, 7 CBD
“Body” high

Muscle relaxant

Pain relief
Sleep aid
Relieves anxiety

Stimulates
appetite

Ruderalis
THC, .. CBD

e Autoflowering

* Bred with Sativa
or Indica to
minimize
cultivator
involvement

zambeza.com







Industrial Hemp

THC, 7" CBD

* Nearly impossible to extract
the THC

e Sustainable, durable

e Agricultural Improvement
of 2018: removed hemp
from CSA



Cannabinoid receptors

* CB;
* Psychoactive; mostly in brain/CNS

* Found on GABA interneurons and
glutamatergic neurons

* Low density in brainstem = no
overdose risk

* CB,
* Found on peripheral immune cells
(T cells, B cells, macrophages, etc)

* Also on microglial, dendritic, and
endothelial cells in the brain

* Relief of pain

* There’s more! (e.g., Vanilloid type 1)



Endocannabinoids

e 5 discovered so far, but two are
most studied:

* Anandamide — THC-like
* 2-AG — CBN-like

 Not stored in vesicles but

produced “on demand” when
/]\ Ca++

* Function as antioxidants,
vasodilators, anti-inflammatory
agents, inhibitors of
excitotoxicity, and play role in
neurogenesis



Endocannabinoid System

* 600 million years old; most widespread
receptor system in body

* Every organ, gland, immune cell and
connective tissue

* Lipid-based signaling system that
regulates neurotransmitter release in
response to neural activation

e “Body’s supercomputer™

* Functions to keep every other bodily system in
balance

* Only neurotransmitter network to communicate
with cells in 2 directions (ex: feedback from
damaged organs)

Joe Dolce, Brave New Weed, 2016
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ECS Function

e “Steadies the temperature in
every room in the body’s house”

* Regulates the flow and balance
of all organ systems

* Maintains the heartbeat, stomach
digestion, lung function, rate of bone
healing

* Rewards us for eating and having sex
* Enables us to forget pain

* Dispatches chemicals to protect troubled
areas from further damage

* i.e., when you break a bone or bang
your head, endocannabinoids are
the first responders



Rachel Knox, TED Talk: The ECS system and the revolution of one (2019).



The ECS Regulates 5 Basic Functions

* Relaxing * Forgetting
* Eating * Protecting our organs
* Sleeping
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ECS Function

Gastrointestinal * Protection of
activity neurons
Cardiovascular  Hormonal

activity regulation

Pain perception * Metabolism control
Modulation of * Immune function
neurotransmitter e Inflammatory
release reactions
Maintenance of * Inhibition of tumor

bone mass cells



ECS Function

Marked increase in ECs with glutamate toxicity,
shock-induced stress, trauma, etc

* Cancer e PTSD

* Neuropathic/ . TBI
inflammatory pain | HTN

) Multu?le sc!er05|s e Atherosclerosis

e |Intestinal disorders

. ~* Parkinson’s
* Hemorrhagic/septic disease
/cardiogenic shock

Bonni Goldstein, MD, Cannabis Revealed, 2016



Clinical Endocannabinoid
Deficiency Syndrome

* Complex array of physical/mental conditions, typically
misdiagnosed as discrete diseases (esp those with
WL ECIEESE)

* Migraines
* IBS
* Fibromyalgia

e Likely includes:
e Chronic pain disorders
* Autoimmune disorders

* Glissues
* Mood disorders like anxiety, depression

Russo, Clinical Endocannabinoid Deficiency Reconsidered. Cannabis Cannabinoid Res, 2016.



Phytocannabinoids

 >120 have been isolated
* THC: partial CB1 agonist

* CBD: broad effects not fully established

* indirectly activates CB1 receptor via T
anandamide

* indirect agonist of 5-HT1A receptors
* modulates multiple neurotransmitter systems



Terpenes



The Entourage Effect



A Word About Synthetic
Cannabinoids




U.S. Patent No. 6,630,507/



FDA-Approved Synthetic
Cannabinoids



FDA-Approved Cannabis-Derived CBD
June 2018



Toxicity of Cannabis

Gable RS, The Toxicity of Recreational Drugs, American Scientist 2006



Addictive Spectrum

Out of everyone who has tried once, % who develop a use disorder:

Nicotine: 32%

Heroin: 23%

Crack, IV cocaine: 23%
Intranasal cocaine: 17%
Alcohol: 15%

Sedative-hypnotics: 9%

Inhalants: 3.7%

Anthony JC, Warner LA, Kessler KC. Comparative epidemiology of dependence on tobacco, alcohol, controlled substances, and inhalants:
basic findings from the National Comorbidity Survey. Exp Clin Psychopharmacol. 1994;2:244-268.



2. The Politics



Along came Harry Anslinger...



1936



Marihuana Tax Act of 1937



Controlled Substances Act of 1970







D




Cannabis use per total U.S. population:

0.05% === 4% = 529
(1915) (1969) (2017)







Washington Post, December 2017



3. The Research






CBD for Opioid Use Disorder?

e Hurd: “Strong scientific basis” for using CBD for OUDs
* Very safe and not rewarding
* “Indisputable” evidence that they modulate anxiety

e ECS involved in stress responsivity & negative emotional states

* CBD inhibits FAAH and > anandamide = weak agonism at CB1 receptor
leads to enhanced physiologic tone and reduced anxiety (strong agonism
can cause anxiety/psychosis)

e CBD reduces amygdala activity

* CBD reduces rewarding properties of opioids and withdrawal symptoms;
reduces heroin-seeking behavior (a long-lasting effect)

e CBD normalizes heroin-induced impairment of CB1R and glutamate receptors
in the striatum

Hurd YL. Cannabidiol: Swinging the Marijuana Pendulum from ‘Weed” to Medication. Trends Neurosci 2017.






Cross-talk between EC and
Opioid Systems

Animals deficient in CB1 receptors
have {, opioid reward

Opioids regulate the release of ECs
ECs alter opioid peptide levels

EC + opioid receptors are expressed
in the same cells in pathways
implicated in addiction

Both are G protein-coupled
receptors with similar intracellular
signaling cascades



June
2015



Evidence for Medical Cannabis
Whiting et al, 2015

e 79 trials (6,462 participants)
* Moderate-quality evidence:
e Chronic pain
* Spasticity
* Low-quality evidence:
* Nausea/vomiting (chemotherapy)
* Weight gain in HIV infection
e Sleep disorders
* Tourette’s syndrome



U.S. Cannabis Research

* >20,000 experimental studies but few definitive
clinical trials

* Lots of red tape for researchers in the U.S.
 NIDA, DEA and FDA control access to cannabis since 1968

Federal Marijuana Farm, University of Mississippi



THC: 19 - 30% THC: 8 - 13%

Dr. Sue Sisley, Scottsdale Research Institute, 2017



So after 45 years and 1,800 studies...

* No conclusive health-threatening dangers yet found

* Correlational studies:
* Brain changes in adolescents
* Long-term memory deficits / lower 1Q
* Addiction to more dangerous drugs
* Increased incidence of psychosis

* NIDA’s Alan Leshner: “congressional mandate forbids
funding research to uncover benefits”

* S66 million per year to determine harms of cannabis



Study author Dr. Melanie Dreher:

“No differences at all.”



e 4 0z smaller

e 2x more likely NICU

* Moms more likely to
have anemia



Publication Bias



The Brain on Cannabis

* Large body of evidence from past few decades

e Observed in adults but most salient in adolescents

e Cognitive decrements noted:
e Verbal memory
* Processing speed
* Attention
e Executive function

 fMRI studies show earlier onset of cannabis use related
to altered activation during tasks requiring cognitive
control and inhibition

 Linked to alterations in brain structure/function =2 but
unclear consequences

Gruber et al, Frontiers in Pharmacology, 2018 Jan 17



Traumatic Brain Injury

Dr. Ester Shohami: IV CBD within 4 hours of TBI - significant recovery

Shohami et al. Endocannabinoids and traumatic brain injury. Br J Pharmacol 2011.



PTSD / Anxiety / Mood / Oh My?

ECS plays a central role in the regulation of fear- and
anxiety-related behavior

» Baseline CB1 receptor activation (“tone”) normally
constrains fear-related behavior & stress responses

* Drugs that activate CB1 are anxiolytic

In mice, CB1 activation:

e impairs retrieval of aversive memories + enhances
extinction

* prevents the occurrence of PTSD-like behaviors after a
stressor
In humans:
* Low-dose THC helped extinction of conditioned fear

* PTSD associated w/ I* CB1 receptor availability and {,
levels of peripheral ECs



Aug 2018



* Andandamide & other
cannabinoid agonists
inhibit human breast
cancer cell proliferation

 THC induces apoptosis
in certain cancer cells



Cannabis as a “pharmacological treasure trove”

Raphael Mechoulam, PhD



4. The New Age



Rollingstone.com



Substitution Hypothesis: Reduced prevalence of alcohol consumption

Am J Public Health, 2017






Frontiers in Pharmacology, Jan 2018



Frontiers in Pharmacology, Jan 2018









Please reach out to us!

Erin Zerbo: erin.zerbo@rutgers.edu
COE Listserv: bit.ly/coe-listserv
COE Website: bit.ly/mat-coe

24/7 MAT Provider Hotline: 844-HELP OUD



