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• List the three types of cannabinoids and proposed 
mechanism of action
• Describe 3 routes of administration for medical marijuana
• Discuss at least two risks of medical marijuana use

Objectives
Medical Cannabis





• Cannabis is a family of plants – sativa, indica and ruederalis
• Hemp is a member of Cannabis Sativa family – very little THC (0.2-0.3% legal)
• Marijuana comes from Cannabis Sativa, Indica and Ruderalis – much higher THC



https://ministryofhemp.com/hemp/not-marijuana/



Medical Marijuana

• Early use 5000+ years ago
- Likely began in Central Asia
- Spread to China, India, Persia, Egypt, Syria

• Was widely used medically, recreationally, spiritually
• Plant valued as strong rope – hemp – variety of cannabis 

sativa plant
• Fibers used to make paper 
- Declaration of Independence 
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Historical Perspectives – Cannabis



Medical Marijuana

• 1830’s W.B. O’Shaughnessy – wrote paper “Indian Hemp”
- Irish physician working in Calcutta
- Recommended for:
• Pain
• Vomiting
• Convulsions
• Spasticity

• 1854 – listed in US Dispensatory
• Late 1800’s - Cannabis tinctures, extracts, plasters, 

cigarettes common
- Insomnia, headaches, anorexia, sexual dysfunction, 

pain, whooping cough, asthma
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Historical Perspectives – Cannabis 

Bostwick MJ, Mayo Clin Proc 87;172-186, 2012



Medical Marijuana

• 1906 – The Food and Drugs Act
• 1914 – Harrison Narcotic Act
- Regulated opioids, opium based products, coca and cocaine

• 1937 – Marihuana Tax Act (opposed by AMA)
• 1970 - Controlled Substances Act (Schedule I)
• 1973 – Drug Enforcement Agency established

Historical Perspectives – Cannabis





Three Types of 
Cannabinoids



• Endocannabinoids
- Endogenous neurotransmitters – arachidonic acid 

derivatives
- E.g., Anandamide
• Phytocannabinoids (also called botanical cannabis)
- Compounds found in cannabis plant (e.g., THC, CBD)
• Synthetic cannabinoids
- Laboratory produced congeners of THC, CBD

Bostwick MJ, Mayo Clin Proc 87;172-186, 2012



Endocannabinoids



Endocannabinoids

• Found in brain areas :
- Pleasure, pain (frontal cortex)
- Movement (basal ganglia, cerebellum)
- Memory  and learning (hippocampus)

CB1 receptors widely distributed throughout CNS



Phytocannabinoids

• Cannabis inidica
• Cannabis sativa
• Cannabis ruderalis

• 537+ constituents
- THC
- Cannabidiol (CBD)
- Cannabinol (CBN)
- Terpenes (found in 

sativa)



Synthetic Cannabinoids
•Marinol (dronabinol -THC) - CINV, anorexia due to 

HIV/AIDS
•Cecamet (nabilone -THC) – CINV
• Sativex (nabiximols -THC & CBD) - neuropathic pain & 

spasticity (not available in US) 
•Epidiolex (canabidiol) – for severe pediatric seizure 

disorders (Lennox-Gastaut and Dravet syndromes) 



Routes of 
Administration



Phytocannabinoids

• Inhaled – smoked or vaped
• Food/ingested
• Topical/Oils

Routes of Administration



Marijuana - Inhaled
• High bioavailability
• Rapid and predictable onset
• Easy titration
• Most users experience:
- Mild euphoria
- Relaxation
- Perceptual alterations
- Intensification of ordinary experiences

• Some experience:
- Dysphoria
- Anxiety
- Paranoia

Bostwick MJ, Mayo Clin Proc 87;172-186, 2012



Marijuana - Ingested
• Undergoes first-pass hepatic 

metabolism 
• Slow and unpredictable onset
• More difficult to titrate to effect











Topical



Potential 
Indications



Indications



Indications
• Glaucoma
- Other standard treatments more effective

• Nausea
- Suppresses nausea more than vomiting; can cause hyperemesis

• AIDS-associated anorexia and wasting
- Data inconclusive

• Chronic pain
- Various models of pain; dronabinol lower ratings on reward

• Inflammation
- Induce apoptosis, inhibit cell proliferation, suppress cytokine (RA, Crohn’s)

• Multiple sclerosis
- Nabiximol – neuropathic pain, sleep, spasticity

• Epilepsy
- Small survey positive, animal models positive, concern re: safety

Volkow ND, et al. NEJM370;23:2219-27, 2014.
Kramer JL. CA: A Cancer Journal for Clinicians 15;16:109-122, 2015.



Marijuana

• Lifetime dependence
- Marijuana – 9%
- Nicotine – 32%
- Heroin – 23 %
- Cocaine – 17%
- Alcohol – 15%

• Withdrawal
- Irritability
- Anxiety
- Anorexia
- Weight loss
- Restlessness
- Craving

Risks

Volkow ND, et al. Adverse health effects of 
marijuana use. NEJM370;23:2219-27, 2014.



Volkow ND, et al. 
Adverse health effects 
of marijuana use. NEJM
370;23:2219-27, 2014.



https://www.iihs.org/frontend/iihs/documents/masterfiledo
cs.ashx?id=2173



THC Potency

Volkow ND, et al. Adverse health effects of 
marijuana use. NEJM370;23:2219-27, 2014.



Regulatory 
Issues





Marijuana in the US
Evolving Legal Status





No Federal Oversight of Content

• Claims by Marketers

- Chronic pain: Afghani #1 or Big Bud

- Depression: Blueberry, OG-18
- Glaucoma: Pluto OG

- Headaches: White Gold, Super Lemon Haze

- Insomnia: Northern Lights
- Joint pain: Purple Kush

- Multiple Sclerosis: Island Sweet Skunk, Sour Diesel
- Nausea: Dutch Haze, Kandy Kush

www.unitedpatientsgroup.com

Not covered by FDA



The Compassionate Use of Medical Cannabis 
Pilot Program Act

• The physician provides a "written certification" - a document dated 
and signed by a physician, stating:
- (1) that in the physician's professional opinion the patient is likely 

to receive therapeutic or palliative benefit from the medical use of 
cannabis;

- (2) specify the debilitating medical condition; and 
- (3) that the patient is under the physician's care for the debilitating 

medical condition. 
This needs to be done during an in-person assessment, with 
documentation of medical history and a physical examination.  Records 
need to be maintained – it is not yet clear if a note is sufficient or if a 
registry needs to be maintained.

Illinois Bill  HB 0001 – became law January 1, 2014







Opioid Alternative Pilot Program







What Are you Really Getting?

• Accurate labeling in dispensaries in San Francisco, Los Angeles, Seattle 

- < 17%

• CBD purchased over internet – most contain little or no active 

ingredient

Vandrey R, et al; JAMA 2015;313:2491-2493

2015 Warning Letters and Test Results for Cannabidiol-Related Products: 

www.fda.gov/NewsEvents/PublicHealth

Focus/ucm435591.htm. 2016



Pros and Cons

Pros
• Possible health benefits
- Anxiolysis, sleep, pain, spasticity

• Possible reduction in opioid overdose 
and opioid misuse

Cons
• “Medical” may reduce perception of 

risk, especially among younger users
• Increased availability may increase 

access for non-medical use
• Increases in impaired driving
• Edible forms mistaken as candy by 

children and pets

Hasin DS, et al. JAMA Psychiatry April 26, 2017 



Factoids

• Consider urine drug screens
• Pointers:
- Do not bring to NM!!
- Travel to states where it is not legal not advised (federal offense)
- No use or growing on federal lands
- No use by minors
- Drugged driving

Savage S, et al.  Cannabis in pain treatment: Clinical and 
Research Considerations. J Pain, 2016



• 52 year old man anaplastic 
astrocytoma
•Acute delirium; unchanged CT 

head
• Liquid marijuana – 500 mg of 

65.9% THC in 1 mL syringe
• Each 0.1 mL = 50 mg THC: 10-20 X 

recommended therapeutic dose 
(10 mg usual starting dose)

Mudan A, DeRoos F, Perrone J. NEJM 381;11: 1086-1087.





December 14, 2016



FAAH-OUT

•No pain during childbirth
• Frequent trauma/surgery – no idea
•No anxiety
• Forgetful – losing items, train of 

thought midsentence
• Never felt adrenaline rush
• Elevated levels of anandamide –

normally degraded by FAAH (fatty 
acid amide hydrolase)

• Enhanced endocannabinoid 
signalling

https://www.nytimes.com/2019/03/28/health/woman-pain-anxiety.html
Habib AM, et al. British Journal of Anaesthesia

doi: 10.1016/j.bja.2019.02.019  

https://www.nytimes.com/2019/03/28/health/woman-pain-anxiety.html


When Cannabis Goes Corporate



“Never doubt that a small group of thoughtful, 
committed citizens can change the world. Indeed, 
it is the only thing that ever has”.

Margaret Mead


