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CBD pharmacologocal properties

N. Noreen et al. Crit. Rev. Eukaryot. Gene Expr. 28 (2018) 73-86

CBD in nutraceutica



Biosynthesis of 
phytocannabinoids 

in Cannabis sativa L.

✓ The plant ONLY biosynthesizes the carboxylated
forms of cannabinoids in the glandular trichomes of 
female inflorescences (CBGA, THCA, CBDA, etc.)

✓ ONLY a chemical reaction triggered by heat and/or 
light converts the acidic precursors into the 
corresponding decarboxylated counterparts (CBG, 
THC, CBD, etc.)



Scientific and industrial interest for CBD
EPIDIOLEX® (CBD 100 mg/mL)
Dravet syndrome, Lennox-Gastaut syndrome, 
Tuberous Sclerosis Complex, and Infantile Spasms



Extracted and synthetic CBD: where is the difference?

Cannabidivarin

Cannabidibutol

Synthetic CBD Extracted CBD

No trace of impurities



Extracted CBD: where do the impurities come from?

Extraction

Main product

Major impurities

Fresh inflorescence

Decarboxylated
inflorescence



Extracted CBD: where do the impurities come from?

3 months at room temperature in the dark 

What about potential THC traces in CBD?
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Δ9-THC
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<0.1%



What causes CBD conversion into THC?

0.09% 0.06%



What causes CBD conversion into THC?

0% 0.15%

Air and moisture:
➢ CO2

➢ H2O

High temperatures
accelerate the process



CBD conversion into THC in vivo

Synthetic CBD was used



CBD conversion into THC in vivo

Synthetic CBD was used



CBD conversion into THC in vivo

Extracted CBD was used



No conversion of CBD into THC in vivo
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Citti et al., J. Pharm. Biomed. Anal. 2018, 161, 1-11

❑ Neither THC nor its metabolites were observed in blood or 

brain

❑ CBD blood and brain levels were higher when administered

in olive oil than in EtOH

❑ Oral administration of CBD in EtOH may cause precipitation

of the drug and poor bioavailability

❑ Olive oil may act as a shield from gastric fluids



Beyond plant variability: in vivo pharmacometabolomics

Citti et al., J. Pharm. Biomed. Anal. 2018, 161, 1-11
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New CBD metabolites are 
found in the brain



Dys-regulated endogenous substances after oral
administration of a single high dose of CBD (50 mg/kg)

Citti et al., J. Pharm. Biomed. Anal. 2018, 161, 1-11

GLUCOSE 
consumption

Hypoglycemic
activity

Uridine diphosphate-N-
acetylglucosamine

Fructose 1,6-
diphosphate

Glycerol 3-phosphate Dihydroxyacetone
phosphate

Succinic acid



Dys-regulated endogenous substances after oral
administration of a single high dose of CBD (50 mg/kg)

Citti et al., J. Pharm. Biomed. Anal. 2018, 161, 1-11

5-methylcytidine GlutathioneXanthine

Antioxidant activity
Anti-inflammatory activity

Arachidonic acid
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