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Disclosures

• I have no ownership of, investment interest in, 

or compensation agreement with any medical 

marijuana entity 

• Certificate To Recommend Medical Marijuana 

since April 2019 (70+ patients).



Why take Medical Marijuana?
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1. Is it safe?

2. Does it work?



Medical marijuana contains >113 cannabinoids

• THC (Tetrahydrocannabinol)

• CBD (Cannabidiol)

• CBN (Cannabinol)

• THCA (Tetrahydrocannabinolic acid)

• CBDA (Cannabidiolic Acid)

• CBG (Cannabigerol)

• CBC (Cannabichromene)

• CBL (Cannabicyclol)

• CBV (Cannabivarin)

• THCV (Tetrahydrocannabivarin)

• CBDV (Cannabidivarin)

• CBCV (Cannabichromevarin)

• CBGV (Cannabigerovarin)

• CBGM (Cannabigerol Monomethyl Ether)

• CBE (Cannabielsoin)

• CBT (Cannabicitran) . . . 



Cannabinoid Receptors are Ubiquitous



6

Adult upper medulla

VRG

DRG

Brainstem Respiratory 
Centers

* There are NO cannabinoid receptors in the 
brainstem respiratory centers
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Adult upper medulla

VRG

DRG

Brainstem Respiratory 
Centers

The calculated lethal dose is extremely high:

 3 lbs smoked  46 lbs eaten



Why do Cannabinoid Receptors exist in 

the human body?

“The Scientist”
(Zach Klein)



Why do Cannabinoid Receptors exist in 

the human body?

• Hypothesis:  CB receptors evolved to respond to 

cannabinoid ligands that are produced within the 

body itself. 

• Led to a search for Endocannabinoids 
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Six Endocannabinoids have been identified so far:

1. Arachidonoyleethanolamine (Anandamide)

2. 2-Arachidonoylglycerol (2-AG)

3. 2-Arachidonyl glyceryl ether (noladin ether)

4. N-arachidonoyl dopamine (NADA)

5. Virodhamine (OAE)

6. Lysophosphatidylinositol (LPI)



Endocannabinoids maintain Homeostasis

Endocannabinoids

*Produced on demand by different cells (e.g. neurons), 

then rapidly deactivated.



Involved in recovery and repair after insults to the body. 

 Infection/inflammation

 Cancer

Trauma (physical, emotional)

Hypoxia

Toxins
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The Endocannabinoid System



What if  the body does not produce sufficient 

Endocannabinoids ? 



What if  the body does not produce sufficient 

Endocannabinoids ?  loss of  homeostasis  DISEASE



Hypothesis:  

• Disease develops in people whose Endocannabinoid levels are lower 

than normal, and are unable to maintain homeostasis.na.

(child neurologist)



Endocannabinoid Deficiency in Migraine



The phytocannabinoids in medical marijuana replace the 

deficient endocannabinoids and restore homeostasis.
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Question:

What if  a healthy person who does not have 

diabetes mellitus takes insulin?

 hypoglycemia, organ damage, death



What if  a healthy person (without endocannabinoid 

deficiency) takes marijuana?

 overstimulate CB receptors, downregulate expression 

 disrupts endocannabinoid balance

 cognitive deficits, psychosis
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What if  a healthy person (without endocannabinoid 

deficiency) takes marijuana?

 overstimulate CB receptors, downregulate expression 

 disrupts endocannabinoid balance

 cognitive deficits, psychosis

22



May be inaccurate to extrapolate the 

effects of  recreational marijuana in 

healthy subjects to medical marijuana in 

patients with disease.
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Why not just use CBD 

and avoid the potential 

side effects of  THC in 

medical marijuana?



The Entourage Effect
• THC and CBD each exert medicinal effects 

individually.

• When taken together, however, THC and CBD 

act synergistically:

 Greater efficacy

 Reduced side effects
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60 pts = THC+CBD  (1:1 ratio)

58 pts = THC only

59 pts = Placebo
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Acetaminophen 

650mg Q6hr x 48 hr
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The Entourage Effect is further magnified by: 

• All the other 110+ cannabinoids

• Terpenoids

• Flavonoids



Involved in recovery and repair after insults to the body. 

 Infection/inflammation

 Cancer

Trauma (physical, emotional)

Hypoxia

Toxins

31

The Endocannabinoid System



Loss of  
homeostasis



Homeostasis and Mood

“A chemical imbalance in the brain”



34



35



36

Marijuana has a Biphasic Dose-Response Curve



Marijuana and Driving
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Marijuana causes impairments in: 

• Visual Tracking

• Motor coordination

• Reaction time

• Complex tasks involving divided attention
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36 subjects

Each did 3 treatment arms:

a. Control

b. 2 marijuana cigarettes

c. 2 alcoholic drinks
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Drivers on cannabis:

• overestimated their intoxication level

• drove more slowly

• had increased follow-on distance
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National Commission on Marijuana and Drug Abuse

• March 1971 - appointed by Nixon at the direction of  Congress

• "Shafer Commission"

• Objective was to determine:

• the nature and scope of  marijuana use

• the effects of  marijuana

• the relationship of  marijuana use to other behavior

• Commissioned 50 studies
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National Commission on Marijuana and Drug Abuse

• March 1972, final report: “Marihuana, A Signal of  

Misunderstanding”

• “There is little proven danger of  … harm from the experimental 

or intermittent use of  the natural preparations of  cannabis”.

 Recommended Decriminalizing Marijuana



44

May 1, 1971 

In a televised news conference, President Nixon said:

"As you know, there is a Commission that is supposed to make 

recommendations to me about this subject . . . however, I have such 

strong views that I will express them. I am against legalizing marijuana. 

Even if  the Commission does recommend that it be legalized, I will not 

follow that recommendation . . . I can see no social or moral justification 

whatever for legalizing marijuana. I think it would be exactly the wrong 

step. It would simply encourage more and more of  our young people to 

start down the long, dismal road that leads to hard drugs and eventually 

self-destruction."
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Baseline users:
* Females: 76% 

more likely 
to drop out

Retrospective 

Cohort Study

644 pts
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Heavy users:
* Males: 45% 

more likely 
to drop out

Retrospective 

Cohort Study

644 pts
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These states currently allow “Opioid Use Disorder”

as a qualifying condition for medical marijuana: 

a. Nevada

b. New Jersey

c. Pennsylvania
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Thank you
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