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Cannabidiol (CBD)

 Isolated 1940 (Adams, 1940), 

 Structure identified in 1963 
(Mechoulam and Shvo, 1963)

 Major cannabinoid in hemp (CBDA) 

 New high-CBD cultivars with higher 
% of CBD 10-20%

 Beneficial effects and therapeutic 
potential 



Cannabidiol (CBD)

Non-intoxication

Poor affinity with cannabinoid receptors 

 CB1- negative allosteric modulator 
(Laprairie et al., 2015)

 CB2 – partial agonist (Tham et al., 2018)

 Receptors: Adenosien, Opiod, Glycine, 
Serotonin, GPR55, GPR18

 Enzymes: CYP450, Phospholipase, 
FAAH, Arylalkylamine N-
Acetyltransferase, Cyclooxygenases, 
Lipoxygenases, Indoleamine-2,3-
dioxygenase

 Ion channels: TRPA1,TRPM8, 
TRPV1,2,3,4, VDAC1, Cav3.1,2,3 T-type

 Transporters: Neurotransmitter, 
Anandamide, Multidrug Resistance, Mg-
ATPase

Ibeas Bih et al., 2015



Cannabidiol (CBD)

 Analgesic (Xiong et al., 2012)

 Anti-inflammatory (Carrier et al., 2006)

 Neuroprotective, Neuroregenerative 
(Hofmann & Frazier, 2013)

 Antioxidant (Hampson et al., 1998)

 Antineoplastic (Ligresti et al., 2006)

 Antiemetic (Limebeer et al., 2009)

 Anxiolytic, antipsychotic (Resstel et al., 2009)

 Immunomodulator (Yeshurun et al., 2015)

 Antiepileptic (Jones et al., 2010)

 Bone growth stimulant (Kogan et al., 2015) Pisanti et al., 2017



CBD anti-inflammatory effects

 CBD anti-inflammatory effects in 
peripheral systems mediated via 
TRPV1, CB2, and GPR55 
receptors > downregulation of 
enzymes involved in the production 
of prostaglandins, reactive oxygen 
species, and cytokines 

 CBD anti-inflammatory effects in 
CNS mediated via CB2 and PPAR𝛾
receptors > MAPK inhibition and 
NF-kB downregulation, PPAR𝛾-
mediated reduction of lipid 
peroxidation 

Pellati et al., 2018



Inflammation

Inflammation is a complex defense
mechanism against biological and 
chemical insults 

Although beneficial, persistent 
inflammation can cause cellular damage 
resulting in many diseases including:

 Obesity, diabetes, Inflammatory bowel 
disease 

 Schizophrenia, anxiety, depression 

 Parkinson’s Disease, Alzheimer's 
Disease, aging

 Cancer - it is estimated that about 15–
20% of all cancer cases are preceded 
by chronic inflammation, including 
lung, colon and pancreatic cancers
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CBD anticancer effects

 CBD anticancer effects mediated 
via TRPV1/2, GPR55 and CB2 
receptors > endoplasmic reticular 
stress, inhibition of the activation of 
ERK pathway, blocking of ROCK 
(antimigratory effect)

Pellati et al., 2018



Molecular Targets of Cannabidiol in Neurological Disorders

 > 68 discrete molecular targets have 
been reported in the literature for 
CBD

 CBD is very unlikely to exert effects 
in neurological diseases through 
modulation of the endocannabinoid 
system

 Other molecular targets of CBD 
reported in the literature are unlikely 
to be of relevance owing to effects 
only being observed at 
supraphysiological concentrations

Ibeas Bih et al., 2015



CBD modulates THC effects

Pharmacokinetic modulation:

 Reduces the metabolites (11-OH-
THC) of THC

 increases the level of THC (inhibition 
of enzymes by the CBD)

 reduces the peak induced by THC 
(delays the THC Tmax)

 prolongs the overall effect of THC

Guy et al., 2003, Nadulski et al., 2005

CBD modulates the effects of THC:

 anxiolytic effect

 antipsychotic effect

 counteracts tachycardia



THC vs THC + CBD (Lewis et al., 2017)

With CBD: 

- decrease in “mind high”, “body high”, intoxication, sedation, and anxiety

+ increase in calmness, alertness, focus, energy, and ability to function 



CBD vs. CBD-Rich Cannabis Extracts

 Overcoming the Bell-Shaped Dose-
Response of Cannabidiol by 
Using Cannabis Extract Enriched in 
Cannabidiol

 CBD vs. CBD extract (CBD 17.9%, Δ9-THC 
1.1%, CBC 1.1%, CBG 0.2%)

 „CBD in a standardized Cannabis sativa 
extract is more potent or efficacious than 
pure CBD“

Gallily et al. 2015



CBD vs. CBD-Rich Cannabis Extracts

CBD-Rich Cannabis Extracts vs. 
Purified CBD in Treatment-
Resistant Epilepsy: Observational 
Data Meta-analysis

 Higher number of patients 
reporting improvement after using 
CBD-rich Cannabis extracts 
(318/447, 71%) than those treated 
with purified CBD (81/223, 36%)

 The average dose 4 x lower CBD 
extracts compared to pure CBD

 CBD extracts 4 x “more potent” 
than pure CBD

Pamplona et al., 2018



CBD vs. CBD-Rich Cannabis Extracts

CBD-Rich Cannabis Extracts vs. 
Purified CBD in Treatment-
Resistant Epilepsy: Observational 
Data Meta-analysis

 Higher number of patients 
reporting improvement after using 
CBD-rich Cannabis extracts 
(318/447, 71%) than those treated 
with purified CBD (81/223, 36%)

 The average dose 4 x lower CBD 
extracts compared to pure CBD

 CBD extracts 4 x “more potent” 
than pure CBD

 CBD extracts tend to show less 
adverse events



Overview of CBD pharmacological effects Pisanti eta la., 2017



A Cross-Sectional Study of Cannabidiol Users Corroon et al., 2018

Online survey (anonymous questionnaire) of 
individuals currently using CBD (n = 2409)

Number of medical conditions for which 
respondents reported using CBD, by medical 
condition (n = 3963)



A Cross-Sectional Study of Cannabidiol Users Corroon et al., 2018

Online survey (anonymous questionnaire) of 
individuals currently using CBD (n = 2409)

Number of medical conditions for which 
respondents report CBD treating ‘‘Very well by 
itself’’ or ‘‘Moderately well by itself’’ by medical 
condition (n = 2557)



A Cross-Sectional Study of Cannabidiol Users Corroon et al., 2018

Online survey (anonymous 
questionnaire) of individuals 
currently using CBD (n = 2409)

Number and percentage of methods 
of administering CBD (n = 4135)

Most common adverse effects 
reported by survey respondents (n = 
742)

 Dry mouth 268 (11.12%)

 Euphoria 155 (6.43%)

 Hunger 153 (6.35%)

 Other  57 (2.37%)

 Red eyes  66 (2.74%)

 Sleepy/groggy 43 (1.78%)



Cannabidiol in Anxiety and Sleep: A Large Case Series 

 72 adults primary concerns of anxiety (n = 
47) or poor sleep (n = 25)

 Dose CBD 25 mg/d – 175 mg/d 

 Anxiety scores decreased within the first 
month in 57 patients(79.2%) and 
remained decreased during the study 
duration 

 Sleep scores improved within the first 
month in 48 patients (66.7%) but 
fluctuated over time 

 CBD was well tolerated, with few patients 
reporting side effects (fatigue (2), mild 
sedation (3), dry eyes (1))

Shannon et al., 2019



CBD safety and side effects

CBD safety

 CBD is well tolerated and safe in 
humans at high doses and with chronic 
use 

 Some in vitro and in vivo studies 
showed potential drug metabolism 
interactions (CYP450), cytotoxicity, and 
decreased receptor activity

 To be determined - CBD effects on 
hormones

 More clinical trials with a greater 
number of participants and longer 
chronic CBD administration

Iffland, K., & Grotenhermen, 2017

CBD side effects

CBD - usually there are no side effects

Studies only with pure CBD, even less with 
the extract

At higher doses (up to 600 mg / day), the 
most common side effects (in less than 
10% of patients):

 drowsiness

 indigestion

 fatigue

 decreased appetite



52 people intoxicated by the fake CBD oil

 The CDC report found that over half 
of the 52 possible cases were 
positive for a synthetic compound 
called 4-CCB or reported using a 
product called Yolo CBD Oil, 
whose samples contained the 
synthetic instead of the authentic 
CBD

 4-CCB (4-cyano CUMYL-
BUTINACA)



CBD “oils” - EU market

CBD content:

 9 out of the 14 samples studied 
had concentrations that differed 
notably from the label (2 higher, 2 
notably lower)

 5 preserved CBD within optimal 
limits (variation less than 10%)

Terpenes:

 sample 6 contained high amount 
of terpenes (α-Pinene, β-myrcene 
limonene) compared with all other 
samples (but also had 0.35% 
THC)

Pavlović et al., 2018



Cannabigerol (CBG)

Isolated 1964 (Gaoni & Mechoulam, 1964)

Non-intoxicating (Grunfeld and Edery, 1969; 
Mechoulam et al., 1970)

CB2 - partial agonist (Navarro et al., 2018)

CB1 -???

Agonist (TRPV1-4, α2-adrenoceptor), 
Antagonist (TRPV8, TRPM8), inhibitor of 
AEA cell uptake (De Petrocellis et al., 2011)

 Analgesic (Cascio et al., 2010)

 Anticancer (Ligresti et al., 2006)

 Anxiolytic (Formukong et al., 1988)

 Antidepressant (Cascio eta l., 2010)

 Antibiotic (De Petrocellis et al., 2011)



Cannabicitran (CBT)

 Isolated 1974 (Bercht et al., 1974)

 Found in the pollen of 
Cannabis sativa L. (Ross et al., 

2005)

 It is not present in tobacco 
smoke (Novotný et al., 1981)

 Decreases intraocular 
pressure in rabbits (1 and 10 
mg/kg, i.v.) (ElSohly et al., 1984)



The future of CBD?

 More data

 Listen to 
patients

 Quality 
assurance 

 Testing

 Consumer 
products

 Laws and 
regulations


