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CAN PSEUDOMONAS AERUGINOSA CANDIDA ALBICANS

GET “HIGH” FROM (ENDO)CANNABINOIDS? 



Over 17,000 publications on (Endo)Cannabinoids
since 1834

but 

VERY VERY FEW REPORTS ON EFFECT 

OF ENDOCANNABINOIDS ON MICROBES



Endocannabinoids

 Endo-cannabinoids are endogenous lipid-signaling molecules that are generated in 
the cell membrane from phospholipid precursors.

 After synthesis, they are diffused locally and act as regulators for other pre-synaptic 
messengers.

 The main known endocannabinoids are the AEA and 2-AG.

 The system is composed of two main receptors: CB1 and CB2.

 They modulate T- and B-lymphocytes proliferation and apoptosis, macrophage-
mediated killing of sensitized cells, inflammatory cytokine production, immune cell 
activation by inflammatory stimuli, chemotaxis and inflammatory cell migration.



The Human Endocannabinoid System

receptors (CB1, CB2)

• CB1 can be found mostly in the CNS

• CB2 can be found mostly in the PNS 

(mostly in cells associated with the immune system)





Endocannabinoids and bacteria

 It has also been shown that the endocannabinoid system has a direct relation 

with the innate immune system in dealing with infections and inflammations.



Pseudomonas aeruginosa

A Gram-negative, rod-shaped bacterium 

associated with CF.



BIOFILMS

COMMUNITY of MICROBES and CELLS 

and THEIR PRODUCTS  ATTACHED TO 

A BIOLOGICAL 

or 

NON-BIOLOGICAL SUBSTRATUM



Goals of this research

To test a potential effect of 

endocannabinoid/

Endocannabinoid-like compounds 

on CF associated MICROBES
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 Both substances had a similar effect.

Growth curve of P. aeruginosa 

in the presence of AEA and PEA



 Both treatments resulted in a much thinner layer of biofilm.

 AEA had a more significant reduction in biofilm density.

CLSM images of treated biofilms of P. aeruginosa



 Largest magnification displays further naked areas, and individual 

bacteria deformation when comparing to the smooth layer of healthy 

control group cells.

S.E.M images of treated biofilms of P. aeruginosa



 Two substances resulted in very significant metabolic activity reductions, 

the Anandamide (AEA) and the Palmitoylethanolamide (PEA).



New substances table
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Effect of ARAs on C. albicans wt biofilm formation

No MIC was detected for all tested strains

ARAS



Effect of ARAs on C. albicans wt biofilm formation

ctr
ARAs1=16 µg/ml



Conclusions

Endo cannabinoids affect 

microbes (biofilm)

associated with CF infections
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