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• Cannabis has been cultivated for its medicinal, psychoactive, 
and physical properties for thousands of years

• The earliest recorded medicinal uses of the plant date as far 
back as 1400-2000 BC

• In the 19th century, William Osler, M.D., considered to be a 
“Father of Modern Medicine”, was a proponent of the 
medicinal use of cannabis

• CBD was first discovered by Dr. Roger Adams and his team at 
the University of Illinois in 1940 but it’s chemical structure 
wasn’t elucidated until 1963 

• Dr. Raphael Mechoulam, considered the ‘Father of Cannabis 
Research’, is recognized for this, as well as the isolation of 
THC and discovery of the brain’s endogenous cannabinoid

• While CBD was discovered more than 20 years earlier, THC 
has dominated cannabis research until recently

Brief History of Cannabidiol



Cannabinoids 

• There are 2 primary, endogenous endocannabinoids:  anandamide (AEA), taken from the Sanskrit word 
ananda, which means "joy, bliss" and 2-arachidonyl glycerol (2-AG)

• Cannabinoids exert their activity via a specific system of cellular receptors widely distributed throughout 
the body referred to as the endocannabinoid system 

• THC and CBD, are the most abundant of the > 80 active exogenous cannabinoids within the cannabis 
plant, collectively referred to as phytocannabinoids

• Phytocannabinoid pharmacology is still not completely understood, but there appears to be a balancing 
effect between THC and CBD 



Endocannabinoid System

•The endocannabinoid system (ECS) is now recognized as a major 
signaling system not only in the brain but in peripheral tissues as well

• It has been called one of the most widespread and versatile signaling 
systems ever discovered

•The ECS is thought to regulate numerous physiologic processes, 
including pain, mood, memory, learning, addiction, and appetite

•The ECS is influenced by both endocannabinoids and 
phytocannabinoids  





The Body’s Opioid System









• There are some “drug like” plant remedies whose actions approach that of pharmaceuticals

• The herbal medicines contain a lot of different compounds, some of them demonstrating great 
complexities. It has been shown that the whole plants extracts cannot be mimicked by 
administering purified and isolated constituents of the herbs

• The sciences believe that the whole plant is greater than the sum of the parts which reflects the 
inherent conservatism of the medical establishment 

• In this regard, a pharmaceutical drug is usually designed to elicit a specific reaction and its “side or 
adverse effects” are usually traded as a “risk” against the “benefit” of the primary effect

• Herbal medicines usually tend to have several broad complementary or synergistic actions on 
physiological systems at the same time which are usually in the same general therapeutic 
direction, and often non-specific. Furthermore, these actions are rarely adverse effects



Entourage (Synergistic) Effect in Cannabis



• Terpenes are organic, aromatic 
hydrocarbons that can be found 
in thousands of plants around the 
world

• Cannabis contains a large number 
of terpenes that are 
therapeutically beneficial to the 
human body

• Terpenes play an important role 
in the treatment of pain, 
inflammation, depression, 
anxiety, addiction, epilepsy, 
cancer and bacterial and fungal 
infections

• Myrcene and limonene are the 
first and second most prominent 
terpenes in cannabis respectively

Phytocannabinoid-Terpenoid Entourage Effects



Phytocannabinoid-Terpenoid Entourage 
Effects

• 4 basic mechanisms of synergy 
have been proposed (Wagner and 
Ulrich-Merzenich, 2009)

• Multitarget effects

• Pharmacokinetic effects such as 
improved solubility or 
bioavailability

• Agent interactions affecting 
bacterial resistance

• Modulation of adverse events 
(adverse side effects)







Current and Emerging Evidence of Therapeutic Applications

•Movement Disorders

•Psychiatric Disorders

•Autoimmune Disorders

•Cancer



Cannabidiol in Movement Disorders



Cannabidiol in Movement Disorders



Cannabidiol in Psychiatric Disorders

The aim of the present study was to investigate this in patients with generalized 
social anxiety disorder (SAD) using functional neuroimaging. Relative to placebo, CBD was 
associated with significantly decreased subjective anxiety (p < 0.001)

This preliminary study aimed to compare the effects of a simulation public speaking test 
(SPST) on healthy control (HC) patients and treatment-naïve SAD patients who received a 
single dose of CBD or placebo  

Pretreatment with CBD significantly reduced anxiety, cognitive impairment and discomfort in 
their speech performance, and significantly decreased alert in their anticipatory speech. The 
placebo group presented higher anxiety, cognitive impairment, discomfort, and alert levels 
when compared with the control group 



Cannabidiol in Psychiatric Disorders

A double-blind, randomized clinical trial of cannabidiol vs amisulpride, a potent antipsychotic, 
in acute schizophrenia. Both treatment were safe and led to significant clinical improvement, 
but cannabidiol displayed a markedly superior side-effect profile. Moreover, cannabidiol  
treatment was accompanied by a significant increase in serum anandamide levels, which was 
significantly associated with clinical improvement.

24 smokers were randomised to receive an inhaler of CBD (n=12) or placebo (n=12) for one week, 
they were instructed to use the inhaler when they felt the urge to smoke. Over the treatment 
week, placebo treated smokers showed no differences in number of cigarettes smoked. 
In contrast, those treated with CBD significantly reduced the number of cigarettes smoked by 
~40% during treatment.



Cannabidiol in Psychiatric Disorders

Administration of a therapeutic dose of CBD (750 mg) showed significantly low abuse potential in a 
highly sensitive population of polydrug users 

This retrospective study assessed tolerability and efficacy of cannabidiol-rich cannabis, in 60 children 
with ASD and severe behavioral problems.  Following the cannabis treatment, behavioral outbreaks 
were much improved or very much improved in 61% of patients 



Cannabidiol in Autoimmune Disorders

Results: The rate of relief from muscle stiffness after 12 weeks was almost twice as high with oral 
cannabis extract than with placebo (29.4% vs. 15.7%; OR 2.26; 95% CI 1.24 to 4.13; p=0.004, one 
sided). Similar results were found after 4 weeks and 8 weeks, and also for all further CRSs. Results 
from the MS scales supported these findings.

Conclusions: The study met its primary objective to demonstrate the superiority of CE over 
placebo in the treatment of muscle stiffness in MS. No new safety concerns were observed.

Objectives: To determine the efficacy and safety of a standardized extract of Cannabis sativa 
given orally 2 times daily as compared to placebo for the relief of muscle stiffness and pain in 
multiple sclerosis for a period of 12 weeks in 400 multiple sclerosis patients from 20 neurological 
clinics in the United Kingdom.



Cannabidiol in Autoimmune Disorders

Results: From 2008 papers, 51 publications examining the effect of cannabinoid compounds on 
murine colitis and 2 clinical studies were identified. Cannabidiol, a phytocannabinoid, was the 
most investigated drug.   

Conclusions: There is abundant preclinical literature demonstrating the anti-inflammatory 
effects of cannabinoid drugs in inflammation of the gut. Larger randomized controlled-trials are 
warranted.



Cannabidiol in Cancer

Clinical responses were seen in 92% of the 119 cases with solid tumors including a reduction in 
circulating tumor cells in many cases and in other cases, a reduction in tumor size, as shown by 
repeat scans. No side-effects of any kind were observed when using pharmaceutical grade 
synthetic cannabidiol.



Experimental study patient is 50 year old female suffering from pain and mobility related symptoms of 
multiple autoimmune disorders (Systemic Lupus Erythematosus, Raynaud’s disease and Rheumatoid 
Arthritis).  She has been managed by conventional medical therapeutics for many years, achieving only 
intermittent alleviation of her pain, inflammation and swelling of multiple joints.  Moreover, prolonged use 
of certain conventional therapies (steroids, NSAIDs) have resulted in significant side effects that now prevent 
her from safely tolerating their ongoing use.  

On medical interview, subjective complaints included pain and swelling of the hands, lower back, hips, right 
knee and feet, with exacerbations of lower back and hip pain so intense causing inability to sit or even 
walk, with missed work days.  Physical examination indicated decreased range of motion in the cervical, 
thoracic and lumbar spinal columns; decreased range of motion and strength in shoulders bilaterally and 
decreased strength of the right lower limb.  Significant swelling was not present but for the exception of 
bilateral pedal edema.   Laboratory evaluation revealed significantly elevated levels of the inflammatory 
biomarkers C-Reactive Protein and ESR Westergren. 

Case Study



Case Study

Methods:  The patient was started on a 28 day regimen of highly purified (99.9%) cannabidiol (CBD) 
isolate.  The CBD was administered sublingually at a dose of 200 mg three times daily.  Internationally 
validated pain and quality of life assessment tools (McGill Pain Questionnaire and SF-36) were completed 
by the patient immediately prior to treatment and on the final day of treatment.  Laboratory evaluation 
was repeated on the final day of treatment. 

Results:  Significant improvement of pain and mobility related symptoms was reported within 72 hours 
of treatment, reaching a maximum therapeutic effect by day 10.  Symptoms related to mood (decreased 
anxiety, increased sense of well-being) continued to improved up to day 21.  Pre-treatment McGill Pain 
score was 52/78.  Post-treatment, score (after 4 weeks) decreased to 25/78.  Pre-treatment versus post 
treatment SF-36 scores demonstrated considerable improvement across all 9 health domains.  

Pre-treatment C-Reactive Protein and ESR Westergren laboratory values were 4.4 mg/dL and 48 mg/dL.  
Post-treatment (after 28 days) C-Reactive Protein and ESR Westergren laboratory values were 2.2 mg/dL 
and 39 mg/dL.  Adverse effects of treatment were mild and non-serious, limited to esophageal and 
stomach irritation post swallowing the CBD tincture.  

Conclusion:  A highly purified (99.9%) cannabidiol isolate tincture of 600 mg daily dosage regimen was well 
tolerated and highly effective in decreasing system inflammation while improving quality of life and pain 
scores on highly validated assessment tools.  



• Oral Administration: When you swallow a CBD tablet, it is not absorbed directly into the bloodstream. It 
takes a minute or two to dissolve in the stomach and then be absorbed. Your liver will not metabolize it 100% 
due to the first pass effect.  Thus, ingesting CBD has relatively low bioavailability, typically less than 10%. It 
could also be a while before you feel the benefits of the oral CBD dose. Perhaps as long as an hour.

• Sublingual Application: A couple of drops of CBD oil under the tongue takes advantage of mucus membranes 
in the mouth for increased bioavailability. Assuming the CBD oil is held under the tongue for   60–90 seconds 
and not accidentally swallowed, the first pass effect is generally avoided. Effects are still not instantaneous 
and usually take about 20 minutes.

• Inhalation by Smoking: Puffing on a CBD-rich cannabis roll up increases CBD bioavailability up to 
approximately 15–20%. This has become a common consumption method.  Effects are usually experienced 
within minutes due to the way the lungs absorb CBD. 

• Inhalation by Vaping: Vaporizing CBD takes you into 40–60% high bioavailability territory.  Potentially 
'healthier' and 3–4 times higher bioavailability than a roll-up, this may be the preferable inhalation route and 
focus of future medical application using 99% crystalline CBD isolate based liquid carrier solutions.



Tolerability and Toxicology

Results: CBD was generally well tolerated. Diarrhea, nausea, headache, and somnolence were the most 
common adverse events (AEs) across all trial arms.  All AEs were of mild or moderate severity; none were 
severe or serious. There were no deaths or discontinuations in the trial. After single oral doses, CBD 
appeared rapidly in plasma; time to maximum plasma concentration (t

max
) was approximately 4-5 h

Conclusions: CBD was generally well tolerated. Most AEs were mild in severity; none were severe or 
serious. The safety and PK profile support twice-daily administration of CBD.

Methods: The study consisted of three arms: single ascending dose (1500, 3000, 4500 or 6000 mg CBD 
[n = 6 per group]/placebo [n = 8; 2 per CBD dose group]), multiple dose (750 or 1500 mg CBD [n = 9 per 
group]/placebo [n = 6; 3 per CBD dose group] twice daily.



•Physiological and pharmacological understanding of the 
endocannabinoid system is limited

•Therapeutic applications involving endogenous and exogenous 
cannabinoids are only at initial stages of considerable potential

•Cannabidiol demonstrates limited if any toxicity even at extremely 
high doses, its bioavailability is route dependent, and its therapeutic 
dosing range remains to be elucidated and standardized

Summary Points of Interest



Got Questions?



Pre-treatment Post-Treatment 


