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CANNABIS                           
Not one medicine, but rather multiple medicines.

“A pharmacy in a plant”



CBD – A booming business



What about 
CBD? Is it all 

hype?

Epidiolex (99% 
CBD) – FDA 

approved for 
LGS/Dravets  & 

Schedule V

Farm act – all 
hemp (< 0.3% 

THC) now legal 
in US

Multiple clinical 
trials underway 

looking at 
GVHD, Autism, 

psychosis

Must be 
mindful of 

source (Not all 
CBD created 

equal)



What is the 
role of THC?

Potent anti-emetic 

Only anti-emetic which simultaneously improves 
appetite. 

Used for CINV

Potential role for Neuropathic pain

Sleep induction



Synthetic cannabinoids

Spice

K2

Other



The Endocannabinoid 
system (1988, SLU)

- Three Major 
Components -

Endocannabinoids 
(Anandamide, 2-AG 
with lesser contrib. 

by 2-AGE, DEA)

Receptors (CB1 & 
CB2)

Enzymes which 
degrade 

endocannabinoids & 
phytocannabinoids. 



CB1 Receptor 
Distribution in 
Human CNS

with the distribution of CB1 receptors (17), which de-

creased slowly over time. Radioactivity in the brain peaked

by approximately 30 min and was approximately 3.2 SUV

for all areas of the neocortex (Figs. 2 and 3A). Areas with

high CB1 receptor density (e.g., putamen) had an even

greater concentration of radioactivity, peaking over 4.0

SUV in most subjects. Radioactivity in the brain decreased

slowly, remaining within approximately 85% of the peak by

2 h and within approximately 60% of the peak by 5 h. We

averaged radioactivity concentration from 20 to 60 min

after injection to represent brain uptake (brain uptake20–60;

Supplemental Table 3).

Two regions of the brain consistently demonstrated less

uptake of radioactivity than other regions. The first region,

pons, had a peak SUV of approximately 2.4 within 8 min.

After the peak, washout of radioactivity from the pons was

1.5–2 times faster than from other regions at 60–120 min

after injection. The second region, white matter, typical ly

peaked at an SUV of approximately 1.2 about 15 min after

injection and remained nearly constant until the end of the

scan, with minimal washout of radioactivity.

The skull had a significant uptake of radioactivity, which

could reflect bone or marrow (Fig. 3B). Among regions of

the skull, the clivus, which contains significant amounts of

marrow, had the greatest uptake of radioactivity, suggesting

that marrow more avidly takes up 18F-FMPEP-d2 or its

radiometabolites.

Plasma Analysis

The concentration of 18F-FMPEP-d2 in arterial plasma

peaked at 1–2 min and then rapidly declined because of

distribution in the body, followed by a slow terminal phase

of elimination. To quantify the exposure of the brain to 18F-

FMPEP-d2, we fitted the concentration of 18F-FMPEP-d2

after its peak to a triexponential curve (Fig. 4A). Of the 3

associated half-lives, the first 2 (; 0.4 and 5.7 min) largely

reflected distribution and the last (; 82 min) reflected

elimination (i.e., metabolism and excretion). However,

the 3 components accounted for nearly equal portions of

the total AUC0-N : approximately 18%, 28%, and 33%. The

portion before the peak accounted for approximately 20%

of the AUC0-N . The concentration of 18F-FMPEP-d2 in the

plasma of some subjects remained the same or slightly

increased during the 2 later imaging intervals (150–180 and

210–240 min) but declined during the rest intervals (120–

150, 180–210, and 240–270 min). During the rest intervals,

subjects arose from the camera and walked around,

suggesting that the shifting of fluid in the body may have

mobil ized and redistributed 18F-FMPEP-d2.

FIGURE 2. 18F-FMPEP-d2 in human brain. PET images

from 30 to 60 min after injection of 18F-FMPEP-d2 were

averaged (left column) and coregistered to subject’s MR

images (middle column). PET and MR images are overlaid in

right column.

FIGURE 3. Time–activity curves of 18F-FMPEP-d2 in brain

from single subject scanned for 300 min. (A) Decay-

corrected measurements from putamen (n), prefrontal cortex

(h ), cerebellum (d , pons (s ), and white matter (· ) were fitted

with unconstrained 2-tissue-compartment model (–). Puta-

men was consistently region of highest brain uptake. White

matter was consistently region of lowest brain uptake,

followed by pons. (B) Decay-corrected measurements from

same subject demonstrate uptake of radioactivity in clivus

(¤ ), occiput () ), and parietal bones (: ). Concentration

(Conc) is expressed as SUV, which normalizes for injected

activity and body weight.

IMAGING CB1 RECEPTORS USING 18F-FMPEP-d2 • Terry et al. 115
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(Terry, 2010)

CB1: located in CNS
• Adipose tissue
• Connective tissue
• Endocrine glands
• Exocrine glands
• GI tract
• Heart
• Leukocytes
• Liver
• Skin
• Spleen
• Testes, uterus

(McPartland, 2008)



CB2 Receptor Distribution

CB2 located in the
Immune system
• B-cells
• Macrophages
• Monocytes
• T-cells
• Liver 
• Spleen
• Tonsils
• CNS
• GI tract

(Ahmed, 2013)

McPartland, 2008



Guardian Angel 
of Mammalian 
Reproduction?

RETROGRADE 
SIGNALLING



RETROGRADE 
SIGNALLING

A form of intracellular communication which:

- Inhibits immune response

- Reduces inflammation

- Relaxes musculature 

-Lowers blood pressure 

- Dilates bronchial passages

- Normalizes overstimulated nerves

Retrograde signaling serves as an inhibitory feedback 
mechanism that tells other neurotransmitters to cool it 
when they are firing too fast. 





Endocannabinoid systems 
Pharmacogenetics &  Pharmacogenomics

Polymorphisms -
genetic variability in 

the endocannabinoid 
receptors affect the 
functionality of the 

ECS. 

. . .   Spectrum of 
clinical syndromes, 

related to deficiencies 
in  endocannabinoid 

functions are thought 
to be CEDS, clinical 
endocannabinoid 

deficiency syndromes.

(Hergenrather/Russo)



What are these Polymorphisms you speak of?

CYP2C9 polymorphism – implications in 
CYP2C9 polymorphisms should not affect CBD metabolism. CBD is metabolized by a related enzyme called CYP2C19. 
CYP2C19 has its own genetic polymorphisms, which may affect metabolism of CBD.

Bland et al, 2005, Biochem Pharmacol

http://profofpot.com/wp-content/uploads/2016/08/THC-metabolism-CYP2C9.png


Cannabinoid Receptor Polymorphisms 
associated with:



What is the evidence 
for Cannabis & Pain?

• Neuropathic pain (What is NNT?)

• Does it decrease pain or decrease 
associated factors surrounding the pain 
such as anxiety, catastrophizing, 
improve quality of life, improved sleep 
etc.?



FAAH - OUT



Cannabis and 
Neuropathic 
pain - NNT



Cannabis and HIV Neuropathic Pain



Neuropathic pain – current treatment options



Minor Cannabinoids & non-cannabinoids

• THCV & diabetes

• CBDV & autism

• THCA/CBDA

• CBG & antiflammation

• CBN & Sleep























Antitumor activity – multiple mechanisms



Routes of Medical Cannabis 
administration(ROA)

Smoking

Vaporizing

Tinctures

Capsules

Concentrates

Edibles/Liquids

Suppositories



Cannabinoid Therapy –
Primary Considerations

1. Patient Goals/Expectations

2. Patient History

3. Pragmatic considerations 

4. Method of administration

5. Dosage

6. Frequency of use 

7. Cannabinoid ratios, THC:CBD & Terpene profile

8. Carboxylated / decarboxylated ratio, THCA:THC

9. Cannabis vacations

10. Follow up



How to 
Develop Your 
Treatment 
Plan

Route of Administration (ROA):

• Oral tincture, infusion, or spray, alcohol or oil based

• Full extract cannabis oil

• Other ingested flowers, products, or concentrates

• Vapor/smoke

• Suppositories

• Topical 

Cannabinoid ratio: Preferred ratio of predominant cannabinoids, THC:CBD. 

• High CBD strain: CBD:THC (30:1 <-> 10:1) , (ACDC, Charlotte’s Web, and others)

• Balanced: 6:1<-> 1:1 <-> 1:2 THC:CBD, nominally 1:1

• High THC strain: (THC:CBD ~ 100:1 <-> 50:1)

• Additional: e.g. consider a High CBD tincture in the AM before breakfast and a 
balanced THC:CBD tincture at bedtime

Frequency: Frequency varies depending therapeutic goal, variations 
in the rate of hepatic metabolism, and ROA.  

• Once daily

• Twice daily, AM before breakfast or PM, and bedtime

• Three times daily, every 8 hours ~ AM before breakfast, PM, and bedtime

• Other ___________



Biphasic Dose response of Cannabis 





Synthetic & phytocannabinoid medications

Marinol® (synthetic THC) 2 mg, 5 mg, 10 mg caps

Cesamet® ( THC analog for parenteral admin)

Sativex® ( 1:1 THC to CBD in plant extract)

Phase 3 clinical trials – not available in U.S.

Epidiolex® (99% CBD, 1% non-THC cannabinoids)

First approved natural cannabinoid by FDA.

Cannabis: Female flowers and extracts

(Whole Plant Medicine and Raw plant medicine)



Real issues which need to be addressed. 

Cannabis addiction is 
real and can occur in 

up to 9% of users. 

This is not our parents 
Cannabis (THC 

content up to 30%) 

Reproducible 
medicine (cultivar to 
chemovar approach)

Safety, Lab testing, 
Packaging, Labelling. 

Responsible 
guidelines for 
use/Ongoing 
monitoring

Scientific approach 
necessitates federal 

descheduling

Pregnancy & Lactation 
guidelines

Acute Intoxication 
measurement/driving 

etc. 



CONSIDERATIONS

• Anxiety and panic in the 
neophyte or THC sensitive

• Syncope and/or fall risk 
especially with high dose “dabs”

• Smoking > bronchitis ~  No 
COPD, emphysema, or cancers

• Habit Forming ~ Not addictive, 
no/very little withdrawal

• Drug Drug interaction: CYP450 
2C and 3A families

• Association with schizophrenia 
and psychosis

• Association with the 
hyperemesis syndrome

• Human fetal and neonatal 
development appear to be 
unharmed – Melanie Dreher, RN 
and others



Importance of Clinical Engagement

• Start low and slow

• Follow up

• Medical records

• Society of Cannabis Clinicians

• O’Shaughnessy’s



Cannabis Hyperemesis syndrome





Vaping Crisis –
What/Who is to 
blame?

Illicit-market THC based products.

Diluents (Vitamin E acetate)

Counterfeit products with cheap metal 
components

Toxic fumes from heated products

No diluents found in tested california 
regulated market products. 



Cannabis & 
Technology

• Strainprint

• Straingenie

• Leafly

• Medicinal Genomics




