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By what authority do I speak?

The Emerald Triangle All Physicians Need to Know
 Your patients are already

experimenting

 Like all medications, marijuana 
interacts with things we are 
prescibing

 There are dangers that you need 
to speak eloquently about

 Patients want your advice



Learning Objectives

Basic Science
 A little biochemistry of marijuana 

as a plant with molecules to 
synthesize

 Human biology and gene 
regulation

 Review of cytochrome P450 and 
drug metabolizing enzymes 
(DME’s)

Clinical and Practical Pearls
 Broad strokes of usefulness of 

marijuana without getting into the 
weeds

 Warnings about dangers (real not 
propeganda)

 Drug-drug interactions

 Suggestions for patients as to how 
to use the medicines and plant 
products available to them



Brief History and Perspective
Humans use marijuana 
for thousands of years 
in ritual, as medicine 
and for recreation

(1300’s first ban by an 
Arabian emir)

1800-2000
Govenrments 
get excited 
and make 
use illegal 

(but humans 
continue 
anyway)

2001-2019
Scientific evidence and 

public outcry demand legal 
access to medical (and 
recreational) marijuana

Now 
Govenrments are 

decriminalizing 
marijuana (and 

get excited 
about taxation)

Bankole A. Johnson (10 October 2010). Addiction 
Medicine: Science and Practice. Springer Science & 
Business Media. pp. 303–. ISBN 978-1-4419-0338-9.



Worldwide Medical and 
Recreational Legality

Legal as for any use (no prescription required)

Legal if prescribed by a physician or for specific medical condition

Map does not reflect 
countries that have 
approved use of 
isolated cannabinoid 
drugs, such 
as Sativex or Marinol.

Map credit: 
Jamesy0627144 - Created 
from BlankMap-
World.svg and BlankMap-World6-
Subdivisions.svg.



Thailand is one of the latest 
countries to join the changing 
world map



Marijuana Components: There are 85+ 
identified cannabinoids, of which CBD and 
THC are most famous

• Tetrahydrocannabinolic acid (THCA)
• Cannabigerol (CBG)
• Cannabinol (CBN)
• Cannabichromene (CBC)
• Terpenes (abbreviated list)

• Pinene
• Limonene
• Myrcene
• Humulene
• Caryophyllene

• Flavinoids
Azofeifa, Alejandro, Margaret E. Mattson, and Althea Grant. "Monitoring marijuana use in the United 
States: challenges in an evolving environment." Jama 316.17 (2016): 1765-1766.



Raw marijuana actually does not contain 
sgnifincant amounts of either CBD or THC but rather 

CBDA and THCA both of which must be 
decarboxylated to become the more active 

molecules
Decarboxylation requires energy = 
HEAT (>110°C)

Azofeifa, Alejandro, Margaret E. Mattson, and Althea Grant. "Monitoring marijuana 
use in the United States: challenges in an evolving environment." Jama 316.17 
(2016): 1765-1766.



CBG-A is the precursor of CBG, as 
well as that of THC-A and CBD-A

By Alm7724 - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=61209787



Biosynthesis 
within the plant

Cannabis produces CBD-carboxylic 
acid through the same metabolic 
pathway as THC, until the next to last 
step, where CBDA synthase performs 
catalysis instead of THCA synthase

Thus the expression of CBDA Synthase and
THCA Synthase influences
the concentration in the individual plant



There is a growing body of data that 
indicates CBDA may have beneficial 
activity in spite of a lack of affinity for 
CB1 and CB2 receptors
 Juicing of leaves

 Consumption of uncooked plant

 Use of synthetic CBDA and THC-A once 
stabilized

 Anti proliferation

 Anti inflammation

 Neuro protective

 Anti neoplastic

Dach, Jeffrey, Elaine A. Moore, and Justin Kander. Cannabis Extracts in Medicine: 
The Promise of Benefits in Seizure Disorders, Cancer and Other Conditions. 
McFarland, 2015.

Moreno Sanz, G : Can You Pass the Acid Test? Critical Review and Novel 
Therapeutic Perspectives of Δ9-Tetrahydrocannabinolic Acid A.



Applying Heat or Passage of Time, Several 
Compounds May be Synthesized With 
Potential Therapeutic Applications



Plant Genetics Predict Ratios of 
CBC-A, CBD-A and THC-A

 The growing understanding of genetic sequencing for various plants 
facilitate more precise cultivation and selection of production

 The concentration ratios of cannabinoids in plant-sourced medical 
products is NOT a function of post-production refinement nor 
isolation (yet)

 Concentration ratios are inherent in the plant’s endogenous 
synthesis mechanism as encoded by its specific enzymatic 
expression

A physical and genetic map of Cannabis sativa identifies extensive rearrangements at 
the THC/CBD acid synthase loci.
Laverty KU, Stout JM, Sullivan MJ, Shah H, Gill N, Holbrook L, Deikus G, Sebra R, Hughes 
TR, Page JE, van Bakel H.
Genome Res. 2019 Jan;29(1):146-156. doi: 10.1101/gr.242594.118. Epub 2018 Nov 8



Mapping plant genetics is a 
growing industry



Endocannabinoid System (ECS)

Cannabinoid Receptors
 CB1 (mostly found in brain)

 CB2 (mostly in immune cells)

 TRPV (temperature sensation)

 G Protein-coupled receptors

 GPR55

 GPR18

 GPR119

Endocannabinoids
 Anandamide

 2-Arachidonylglycerol (2-AG)

Grotenhermen, Franjo (23 July 2012). "The Therapeutic Potential of 
Cannabis and Cannabinoids". Deutsches Aerzteblatt 
Online. 109 (PMC3442177): 495–501. doi:10.3238/arztebl.2012.049



Presence of Receptors ≠ Known Effects

CBD1&CBD2 Receptors: Estrogen Receptors:

Lu, Hui-Chen, and Ken Mackie. "An introduction to the endogenous cannabinoid 
system." Biological Psychiatry 79.7 (2016): 516-525.



Research on the ECS is on-going 
and of great interest

 CB1 Receptors

 Constituitive activity

 Highly polymorphic

 Endocytotic with increased 
exposure  tolerance, but not at 
the same rate in all tissues

 CB2 Receptors

 Found mostly on immune cells

 When activated, may inhibit THC 
metabolism

 Annandamide

 Generic variation in endogenous 
Anandamide seems to be a 
predictor of risk for PTSD



Most Medical Marijuana is Used for 
Symptom Management Rather Than 
Disease-Focused Cure
 That said, there is on-going research 

regarding the possibility of CBD receptors 
being mediators of disease-specific 
conditions, particularly in the 
neurodegenerative realms:

 Amyotrophic Lateral Sclerosis

 Multiple Sclerosis

 Parkinson’s

Benbadis, Selim R., et al. "Medical marijuana in neurology." Expert review of 
neurotherapeutics 14.12 (2014): 1453-1465.



There may be a role for cannabis 
agents to prevent progression of 
pathology:

 Acute Neurologic Injury

 Cerebral vascular accident (CVA)

 Traumatic brain injury (TBI)

 Surgical nerve injury

 Recurrent Chronic Injury

 Post ictal recovery

 MS flare

 Chronic Neurologic Injury that 
results in neuropathy

 Chemotherapy

 Diabetes

 Complex Regional Pain Syndrome

 Type I  (Reflex Sympathetic 
Dystroophy)

 Type II (Causalgia)



Pharmaceuticals:

Marinol (dronabinol) 
• AbbVie Inc.
• Synthetic THC
• AIDS-related anorexia
• Chemotherapy-related nausea

Cesamet (nabilone) 
• Valeant Pharmaceuticals acquired from Eli Lilly
• THC Analog
• Chemotherapy-related nausea and vomiting 

Sativex (nabiximol)
• GW Pharmaceuticals
• Whole plant extract with 1:1 

THC:CBD ratio
• NOT FDA Approved but 

seeking approval for MS-
related spasticity



Pharmaceuticals:

Dronabinol
• AbbVie Inc.
• Synthetic THC
• AIDS-related anorexia
• Chemotherapy-related 

nausea

Nabilone
• Valeant Pharmaceuticals acquired from Eli Lilly
• THC Analog
• Chemotherapy-related nausea and vomiting 

Nabiximol
• GW Pharmaceuticals
• Whole plant extract with 

1:1 THC:CBD ratio
• NOT FDA Approved but 

seeking approval for MS-
related spasticity

Epidiolex
• GW Pharmaceuticals
• Plant-derived CBD
• Seizures caused by 

Lennox-Gastaut or 
Dravet Syndromes

.



Plant-based, Non-Pharma Products: 
For the “Entourage Effect”

 ”Flower” – for smoking or home-made butter/cooking

 Hashish/resin – to be smoked, vaporized or “dabbed”

 Tinctures – Usually alcohol-based for sublingual

 Ointments and Balms – Topical trans-cutaneous application

 Pre made electronic ”vape pens”

 ”Edibles” in the forms of candies etc



Extraction 
Methodologies
 Alcohol

 Used for tincture

 Is the recipe for DIY Rick 
Simpson Oil (RSO)

 CO2

 High Pressure

 High Heat

 Butane

 Higher terpene content

 Used to make hash oil

 Propane

 Lower temperature 

 Process is more expensive



How DO People Use Cannabis?

 Smoke

 Vaporize

 Sublingual

 Transdermal

 Rectal 

 Oral Ingestion – and here’s

 Where we need to be aware!



Smoke – more 
ways than I 
knew about!

 Pipes

 Water pipe (Bong)

 Rolled

 “Spliff” = with 
tobacco

 “Joint” = rolled in 
paper

 “Blunt” = rolled in 
tobacco leaf



”Vape” – non combusted flower or 
extraction concentrate

 Direct heating of 
“flower”

 Pre-filled devices

 “Dabbing”



Tinctures and Topicals



Ingested 
Forms

 Butter cooked into 
common foods

 Oils put into capsules

 Candies made 
commercially



Important Information Regarding 
Ingestion: The First Pass Effect…



Liver metabolism of ingested, pre-heated 
cannabis has an extremely variable effect 
because 11-OH-THC, which does not exist in 
the plant, is psychoactive.  



Cytochrome P450: Family of 
Enzymes (AKA CYP’s)

 Contain heme as cofactor

 Function as mono-oxygenases
that oxidize: 

 Steroids

 Fatty acids

 Xenobiotics

 Multitude of other substances

 Conserved across Kingdom

 “P450” refers to the absorptive 
wavelength of the 
spectrophotometric peak



There are a multitude of genetic 
variations associated with CYPs

 CYP2C9 polymorphisms influence 
THC->11-OH-THC metabolic rate

 CYP2c9*3/*3 has decreased rate 
of metabolizing THC

 CYP3A4  inhibition results in 
Increased THC, 11-OH-THC, AND 
CBD in the blood stream



Variability in THC metabolism after 
inhibitor* ingestion

Schwilke EW, Schwope DM, Karschner EL, et al. Delta9-tetrahydrocannabinol (THC), 11-hydroxy-THC, and 11-
nor-9-carboxy-THC plasma pharmacokinetics during and after continuous high-dose oral THC. Clin Chem. 
2009;55(12):2180–2189. doi:10.1373/clinchem.2008.122119

*Ketoconazole



It is critical to caution patients to 
ingest cannabis with food, and 
wait at least TWO hours before 

deciding to consume more.



Dangers of Medical Marijuana

 Toxic Contaminants

 By-products of extraction process

 Hydrocarbons

 Butane

 Propane

 Methanol

 Pesticides

 Mycotoxins

 Additives to Vape Pen Oils

 Synthetic Vitamin E



More Emerging Information Requires That We Continue To Pay 
Attention!

 There are 177 studies listed on USA’s Clinicaltrials.gov
of 475 related to cannabis in general (including trials 
for detection products/protocols and assessment 
tools)

 Marijuana may not itself be harmful but other 
elements with which it is combined, certainly can be:

 Solvents

 Additives to oils

 Contaminants 



Questions?  

For copies of these slides, send 
email to mchilcott@yahoo.com


