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Objectives

ADiscuss the history of medical use of marijuana and the current
political and psychosocial climate surrounding the use of medical
marijuana.

ADiscuss and identify various components on the marijuana plant and
their known/hypothesized mechanisms of action.

ADiscuss the current evidence available for the use of medical
marijuana in identified disorders.
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Conundrum

ACannabis is labeled as schedule 1 drug
AMedical/ recreational marijuana is approved in 29 states

Alnadequate scientific evidence exists for rational of medical
marijuana use

AHotly contested issue more political/sociocultural than medical?
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Pro & Con Arguments

Addictiveness of Marijuana

Pro

"For some users, perhaps as many as 10 per cent,
cannabis leads to psychological dependence, but
there is scant evidence that it carries a risk of true
addiction. Unlike cigarette smokers, most users do
not take the drug on a daily basis, and usually
abandon it in their twenties or thirties.

Unlike for nicotine, alcohol and hard drugs, there is
no clearly defined withdrawal syndrome, the hallmark
of true addiction, when use is stopped.”

Colin Blakemore, PhD

Chair, Dept. of Physiology, University of Oxford (UK.), and
Leslle lversen, PhD

Professor of Pharmacology, Oxford University

Editorial, The Times (UK.)

Aug. 6, 2001

Con

“[TIhe evidence clearly indicates that long-term
marijuana use can lead to addiction. Indeed,
approximately 9% of those who experiment with
marijuana will become addicted (according to the
criteria for dependence in the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition
[DSM-V]. The number goes up to about 1 in 6 among
those who start using marijuana as teenagers and to
25 to 50% among those who smoke marijuana daily.
According to the 2012 National Survey on Drug Use
and Health, an estimated 2.7 million people 12 years
of age and older met the DSM-IV criteria for
dependence on marijuana... There is also recognition
of a bona fide cannabis withdrawal syndrome (with
symptoms that include irritability, sleeping
difficulties, dysphoria, craving, and anxiety), which
makes cessation difficult and contributes to
relapse... [Elarly and regular marijuana use predicts
an increased risk of marijuana addiction, which in
turn predicts an increased risk of the use of other
illicit drugs. As compared with persons who begin to
use marijuana in adulthood, those who begin in
adolescence are approximately 2 to 4 times as likely
10 have symptoms of cannabis dependence within
the 2 years after first use.”

Nora D, Volkow, MD

Director of the National Institute on Drug Abuse (NIDA) at the
National Institutes of Health

"Adverse Health Effects of Marijuana Use,"

New England Journal of Medicine

June §, 2014



Marijuana Has Been Used A
Medicine Throughout History

Ancient History
Used in Chinese medicine dating back 10,000 years, still basic herbal in Traditional Chinese Medicine
Ancient Egypthemorrhoids and other inflammatory conditions
India- used for insomnia, pain, digestive problems
Ancient Greeceextensive veterinary uses, also in hum@ngssebleeds, tapeworms)
Middle Eastused as antiemetic, diuretic, antiepileptic, amtflammatory

Western medicine

Europe used for muscle spasms, stomach cramps
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Modern times Advocates support use for

Insomnia

Pain

Nausea and vomiting
Appetite with weight loss
Muscle spasms

Epilepsy

Glaucoma
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The drug has certain remarkable properties
andif its chemical structure were
determined and synthetic variations
developed some of these might prove to be
particularly valuable, both as therapeutic
agents and as experimental tools.

-Dr. Robert Walton, 1937

Professor at the University
of South Carolina



Reports from Expert Bodies

The Institute of Medicine (IOM) recommended:

1) Increased research into synthetic and plant derived
cannabinoids (not justTHC)

2) Clinical trials of cannabinoids (remoked)

3) Study health risks of marijuana

4) Study psychological effects of cannabinoids in clinical trial
5) Trials should be less than 6 months and approved by IRB:

6) For patients with debilitating symptoms, the following
criteria should be met:

A Documented failure of all approved meds for that condition
A Symptoms can be expected to be relieved by rapid onset cannabinoids
A Medical supervision to assess efficacy and oversight.



The IOMstated:

XUKS LJzN1J32asS 2F Ot Ay
marijuana would not be to develop as a licensed
drug, but such trials could be a first step
towards the development of rapohset,
nonsmokedccannabinoid delivery systems.

There is little future in smoked marijuana.

The American Medical Association,
American College of Physicians, and
American Nurses Association
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FDA Determines Medicine

AThe FDA has reviewed policy on marijuana multiple times;
most recently in 2011in 2006, they said:

A-No sound scientific studies supported medical use of marijuana for
treatment in the United States, and no animal or human data
supported the safety or efficacy of marijuana for general medical use.
There are alternative FD&pproved medications in existence for
treatment of many of the proposed uses of smoked marijuana.



Potential norpsychiatric medical
benefits of marijuana include

Treatment of refractory seizures

mprovement of appetite in AIDS patients

Relief of neuropathic pain and other chronic pain
Relief of spasticity in multiple sclerosis

Treatment of nausea and vomiting associated with cance
chemotherapy
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disease

Migraine

Rheumatoid arthritis
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None Is proven and therefore FDA continues to
opine that marijuana has no medical benefit



Potential psychiatric medical
benefits of cannabis include

PostTraumatic Stress Disorder
Tourette syndrome

Depression

. Anxiety disorders
Schizophrenia

Insomnia
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None Is proven and the evidence is weaker
than for other medical conditions



Groundbreaking Findings
about Medical Marijuana

A Has anticancer effects
Allty &at2¢ (GKS LINPINBaarzy 2F ! {1 K
A Reduces the debilitating seizures caused by epilepsy

A Reduces spasms experienced by chemotherapy and traditional AID/HIV
treatments so that patients can more comfortably continue medical care.

A Minimizes the neurological damage caused by spinal cord and traumatic
brain injuries

Source: Medical Marijuana, Inc.
(First Publically Traded Cannabis Company in the US: MINA)



Medications

AAre standardized by identity, purity, potency, and
guality

AAre accompanied by adequate directions for use in
the approved medical indication

AHave risk/benefit profiles that have been defined in
well controlled clinical trials



Botanically Derived
Medication

ABotanical Raw Material (BRIM)resh or processed (e.g., cleaned,
frozen, dried, etc.) part of a single species of plant alga or fungus.

ABotanical Drug Substance (BQ®yepared from BRM materials by
pulverization, aqueous extractiorthanolicextraction, or other
similar process. Can be powder, paste, concentrated liquid, juice,
gum, syrup, or oil.

ABotanical Drug Product (BD@finished product from BDS. Can be
solutions, powders, capsules, elixirs, dodicals



FDA Approval Process

Alt takes, on average, 12 years and over $350 million to get a
new drug from the laboratory onto the pharmacy shelf

AOnce a drug is developed, it undergoes around 3 % years
before an application is made to the FDA for human testing.
Only 1 in 1000 compounds that ent@brotorytesting ever
make it to human testing.



FDA Phases
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profile. (1 year)

APhase 2 employs 18®nn LI} 0ASY (0 @2f dzy 0§ SSN&
effectiveness (2 years)

APhase 3 involves 1603000 patients in clinics and hospitals who are
monitored carefully to determine effectiveness and identify adverse
reactions (3 years)

AThe company then submits an application (usually about 100,000
pages) to the FDA for approval.
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Entourage Effect

ARefers to a concept that the compounds present in cannabis interact
synergistically in such a way that smoking the whole plan is of greater
therapeutic benefit than use of any of the isolated compounds.

ATaken root in cannabis industry without any scientific merit.



BasicsBiologyof Cannabis

Alntricate and widesprea&ndocannabinoi®ystem

ACNS, ANS, immune system, Gl system, reproductive system, CVS,
Endocrine network

Aln CNS, ubiquitous network regulating inhibitory and excitatory
neurotransmissiond | 2 YS2aul aAac

AEndogenous cannabinofdg, anandamide 2-Arachidonoylglycerol-AG)

ATwo receptors

ACB1: mainly CNS [cerebellum, basal ganglia, frontal ctiifgogampus
mesolimbic, spinal cord] and Gut

ACB2: Mainly in theeriphery: spleen, macrophages, other



Endocannabinoid System

A1) Gprotein coupled cannabinoid CB1 and CB2 receptors

A2) Endogenous endocannabinoids that target these receptors, and
possibly other receptors

A3) Enzymes that catalyze endocannabinoid biosynthesis and
metabolism

A4) Mechanisms involved in cell accumulation of specific
endocannabinoids



Endocannabinoid/Cannabino
Roles

CentralNervous System
Brain signaling and role regulation of:

A Cognition A Motor A Neuroprotection
A Appetite/Nausea Function/Movement A Psychiatric Disorders
A Pain A Sensory Function A Sleep Disorders

A Neurogenesis/Brain A Seizure Activity
Development

In peripheral
A Gl Tract A Musculoskeletal
A Cardiovascular A Reproductive
Function A Skin

A Liver Function
A Immune System



Cannabinoid (CB1) Receptors in Human Br:




Cannabis sativa

AAnnual plant in tropical and
temperate zones

AGenerally flowering in the late
summer months

AOriginally native to the Far
East, now founavordwide

AHotter, dryer climates yield
higher resin content
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Cannabis Chemistry

AEver changing as research increases
ATHC, CBD, CBN (cannabimad)yv over 100 identified cannabinoids
AChemical elements have increased from 400 to between 650 and 750

APotency (THC levels) increasirspme preparations have 880%
THC

Aln unregulated environments, different percentages of microbials
(fungi, bacteria, and algae), pesticides, soil, animal waste, heavy
metals, etc., can be found



THC Metabolism

ATHC is lipophilic and is distributed widely in the body
ALess acute withdrawal
AUtility of drug testing

AOxidized to two active metabolites in liver

Al11-hydroxyn gfHC

Afurther oxidized to 14nor-n gFHG9-carboxylic acid (THCOOH), which is
conjugated with glucuronic acid and predominantly excreted in the urine

A8-i -hydroxyn §fHC
AThese metabolites may be responsible for discrepancy between peak
high effect and THC levels

AOther inactive metabolites are also formed



Absorption

A~60% of THC absorbed when smoked
A3% of THC absorbed orally
AEthanol increases THC absorption



Dose and Dose Delivery
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ASmoking or vaping peak near-88 minutesc amount of THC
depends on concentration rate, depth of inhalation, extent of breath
holding, vital capacity, etc.

ASmoking MJ exposes one to numerous known carcinogens-dnd 2
amount of tar as cigarettes

AVaping is not benigg propylene glycol, heavy metalkstc withsi
gnificantcytotoxic potential

AOral use has a slower onset, but a later peak and lasts longer



CBD

ANon psychoactive

ALow affinity for CBand CBreceptors

Alnterferes with deactivation of anandamide (indirectly activated)CB
AAgonist of BHT1A

AAntioxidant and antimflammatoryproperties



Marijuana- Potency
D.E.A. Seizure Data

198~2017
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Vaporizing concentrated marijuana, usually in the form of wax or hash,
by placing it on an extremely hot metal object, called a nail, and
Inhaling the vapors produced. The nail is usually heated via blowtorch.




Trends In Roots of
Administration

Alncrease use of editable and vaporized forms in states with
medical/legal marijuana

Aln Washington state, (among daily users in 2013) survey shows that
27.5% used edibles, 22.8% hash resin, and 20.4% had dabbed in the
past week.
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The Marijuana High

A dzLIK2 NA I 2NJ GKAIKE GAGKAY YAy dz
taken orally

ASense of welbeing

AFeelings of relaxation

AAltered perception of time and space
ALaughter

ATalkativeness

Alntensified sensory experiences

AHigh typically lasts hours depending on dose and other factors



Cannabis Toxicity

AMust differentiate between acute and chronic
APsychomotor

ABehavioral

ARespiratory

Almmunologic

ACardiovascular

ACognitive

APsychiatric



Long Term Risks of Marijuan
Use

A Academidailure and low professional achievement
A Poorer longterm life outcomes
A Mental healthproblems
A Increased risk of schizophrenia
A Increased risk of depressive and anxiety disorders
A Addiction
A In about 9 % of users ( higher in younger users)
A Gateway drug
A Altered Brain Development
A Frequent use impairs cognitive ability
A Smoked marijuana contains canasusing compounds
A Chronic Bronchitis and lung cancer



Addiction Liabllity

A~10% who ever use marijuana become daily users

AConditional dependencerisk of dependence of those who
ever use substance
AMarijuana 9%

AEthanol 15%
ACocaine 17%
AHeroin 23%

ATobacco 32%



CANNABINOID-BASED MEDICATIONS

Natural Product Derived Compounds

Synthetic Compounds

, Route of e
Substance Administration Description
Cannabidiol (CBD) Olzal capsqle B Cﬂalmabgnmd extracted from
Oromucosal spray Cannabis plant
Cannabis Multiple Multiple active cannabinoids
Cannador Oral capsule THC and CBD from Cannabis
exfract
Epidiolex® oil Concentrated CBD from
(FDA Fast Track) Cannabis extract

Nabiximol (Sativex®)

Oromucosal spray

THC and CBD extract from two

(FDA Fast Track) Cannabis plant varieties
Tetrahydrocannabinol Oral E‘apsule Active cannabinoid of Cannabis
(TH(‘). Smoked ot

' Oromucosal spray Pt
THC/CBD Oral capsule Combination of cannabinoids

Ajulemic acid (AjA)

Synthetic nonpsychoactive

(FDA PHASE I Oral capsule cannabinoid

Active)

Dronabinol

(Marinol®; i "

Syndros@) Oral capsule Synthetic THC

(FDA approved)

Nabilone (Cesamet®) Oral capsule Synthetic cannabinoid—THC
(FDA approved) P analogue




Prevalence of Use

AMost popular illicit drug

AMonitored by MTF (Monitoring the Future) and National Survey on
Drug Use and Health (NSDUH)

At SF1{SR Ay fF0S tTnQa ootm20 1 { &as
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ASince 2007, increase of between B8.8% found in all ages

Alnterestingly, since 2002, slight decrease inlT2year olds with an
Increase in 55+ year olds

AAIl groups have increased since 2002, except agds 1@ith 1825
year olds increasing the most



Monitoring the Future Study: Trends in Prevalence of Various Drugs for 8th Graders, 10th Graders, and

12th Graders; 2014 - 2017 (in percent)*

Drug

Marijuana/
Hashish

Time

Period

Lifetime

Past Year

Past
Month

Daily

2014

15.60

11.70

6.50

1.00

8th Graders

2015 2016

2017

15.50 |[12.80] 13.50

11.80 | [9.40]
6.50 | [5.40]
1.10 | [0.70]

10.10

5.50

0.80

2014

33.70

[27.30]

16.60

[3.40]

10th Graders

2015

[31.10]

25.40

14,80

3.00

2016

29.70

23.90

14.00

2.50

2017

30.70

25,50

[15.70]

2.90

2014

44,40

33.10

21.20

5.80

12th Graders

2015

44,70

34.50

21.30

.00

2016

44,50

35.60

22.50

6.00

2017

45.00

37.10

22,90

5.90

https://www.drugabuse.gov/trendsstatistics/monitoringfuture/monitoring-future-study-trends-in-prevalence

variousdrugs
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