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In the 1990s, scientists discovered endocannabinoids, the natural cannabis-like molecules produced 

on demand by the body. These endocannabinoids are neurotransmitters produced within the 

Endocannabinoid System or ECS. Exploration of the ECS has demonstrated it has complex actions in 

virtually all of the body’s organs, immune system, and nervous system1. The ECS helps to balance and 

maintain many physiological systems such as memory, pain, mood, appetite, stress, sleep, immune 

function and more2. 

The ECS consists of the endogenous cannabinoids (endocannabinoids), cannabinoid receptors, and the 

enzymes that synthesize and degrade endocannabinoids3. These cannabinoid receptors are found in our skin, 

immune cells, bones, fat tissue, kidneys, GI tract, liver, and various other locations throughout the body2. 

Two receptors, called CB1 and CB2, mediate many effects of cannabinoids and endocannabinoids  

within the central nervous system3. Examples of endogenous cannabinoids include anandamide  

(AEA), n-arachidonoyl dopamine (NADA), and virodhamine (OAE)5.

Phytocannabinoids, on the other hand, are naturally-occurring plant cannabinoids. Within the cannabis 

plant, phytocannabinoids are found in concentrated oil resin of the leaves and buds. Phytocannabinoids 

are thought to act with CB1 and CB2 cannabinoid receptors, which is why the cannabis plant, mainly CBD, 

has recently emerged as a promising therapy for a number of ailments4.

The demand for CBD and its potential therapeutic benefits have driven sales of the extract to an  

all-time high with market predictions of $57 billion by 20276. However, with this growth, comes confusion 

around cannabis, cannabidiol (CBD) and hemp. In U.S. it reached a tipping point when the 2018 Farm Bill 

federally legalized the production of industrial hemp-derived CBD containing less than .03 percent of THC 

(tetrahydrocannabinol). Most states, though, have not been able to update their laws to match this new 

federal law, leaving them without answers to CBD’s legalities. Similar confusion is taking place in Europe. 

In January 2019, the European commission added extracts of cannabis sativa, including CBD, to the Novel 

Food catalogue, therefore requiring pre-market authorization. European Food Standards Agency (EFSA) 

has yet to approve any CBD supplier26.  Thus, many brands are proactively looking for ingredients that 

similarly influence the endocannabinoid pathways. This whitepaper will review a naturally occurring fatty 

acid amide CBD alternative, Palmitoylethanolamide or PEA. 
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The story of PEA versus CBD 

Cannabis contains over 500 distinct compounds, which include cannabinoids, terpenoids, flavonoids and 

omega fatty acids. There are more than 100 different cannabinoids out there, one being cannabidiol or 

CBD, the non-psychoactive compound with numerous health benefit claims2.

CBD has shown to have anti-inflammatory, analgesic activity and neuroprotective properties7-12. However, 

in the current state of the industry, CBD brings an inherent risk to a manufacturer. There is, however, an 

alternative clinically validated way to mediate the same key set of receptors; specifically, CB1, CB2, GPR55, 

PPAR, and the TRPV1 protein receptor20.

When CBD enters the body, it does very little to the ECS; instead, it activates or inhibits other compounds 

or cell receptors within the body. For example, CBD acts upon CB1 and CB2 to limit the breakdown of a 

compound associated with regulating pain called anandamide (AEA)19 or the bliss molecule. AEA is an 

endogenous cannabinoid known to act upon CB1 receptors in the skin to reduce pain14,19. Because our body 

creates this neurotransmitter, AEA, on-demand, it is not stored and is used immediately. Fatty acid amide 

hydrolase (FAAH), then comes and breaks down AEA. It has been shown that CBD may inhibit FAAH 

before it can breakdown the AEA19. 

So, where does PEA fit in? PEA works within the ECS and is structurally related to the bliss molecule, 

because of this, it may co-enhance AEAs effects as well as inhibit FAAH13. PEA works both directly and 

indirectly within the central and peripheral nervous systems. Directly, PEA reduces inflammation locally  

by halting the activity of pro-inflammatory genes and the production of many inflammatory substances  

via PPAR-α receptors21. Indirectly, PEA enhances the levels and actions of other compounds  

(e.g. anandamide) that are anti-inflammatory and provide analgesic relief. This mechanism is known  

as the ‘entourage effect’21.
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Although biogenetically different, CBD and PEA share a remarkable series of pharmacological similarities. 

For example, PEA counteracts endotoxin-induced inflammation in cells in the same cell lineage as CBD. 

CBD and PEA also share a number of centrally mediated effects, which include neuroprotection and 

attenuation of seizure activity22-24. 

 

Naturally occurring PEA?
PEA was first identified in the 1950s as a therapeutic 

principle with potent anti-inflammatory properties. 

Since 1975, its analgesic properties have been noted 

and explored in a variety of chronic pain states25. 

Nearly twenty years later, researchers found PEA to 

be an endogenous regulator of mast cell activity (i.e., 

inhibit the release of pro-inflammatory compounds)14 

and later, Calignan et al. found PEA to have 

profound analgesic actions, similar to anandamide15. 

More recently (2005 & 2007), clinical research 

demonstrated PEAs anti-inflammatory and analgesic 

effects are entirely mediated by PPAR-α receptors16, 17. 

PEA is endogenously produced as a direct response 

and repair mechanism to inflammation and pain, 

potentiating its actions at CB1, CB2, GPR55, PPAR-α 

receptors, and TRPV1 channels20. PEA is supported 

by at least 40 clinical trials in over 6,000 subjects.27,28
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The Vital Role of PEA 
PEA does not act like any other inflammatory mediator. As levels decrease when encountering an 

inflammatory or painful stimulus, it is possible to offset and restore levels of PEA in the body. At a cellular 

level, PEA enters ‘host defense cells,’ which are cells that defend against bacteria and injury. It then binds 

onto PPAR-α found on heat shock proteins, which then leads to a cascade of events, ultimately resulting  

in a complex to bind onto DNA and express proteins that reduce inflammation.

We are all vulnerable to inflammation. However, athletes, in particular, are at risk of encountering  

exercise-induced inflammation, pain, lactate, and myoglobin release, all of which can impact performance. 

Due to PEA’s numerous clinical studies backing its efficacy in the areas of inflammation, pain, sleep and 

recovery, it is a strong candidate for product manufacturers in various marketplaces. PEA could also be 

beneficial amongst the aging population for joint care, or those who encounter repetitive strain injury.

SLEEPPAIN RECOVERY
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Avoiding the legal and regulatory minefield  
Although the cannabis industry is predicted to reach $57 billion globally by 20276, the research on  

CBD said health benefits are insufficient. Consumer confusion is at an all-time high and trying to navigate 

the legal challenges has become a minefield. Additionally, CBD is increasingly being regarded negatively 

by the European Food Safety Authority (EFSA), the Medicines and Healthcare products Regulatory 

Agency (MHRA), as well as the U.S. Food and Drug Administration (FDA). 

Another problem found in the CBD market is the number of mislabeled products and lack of  

compliance with Good Manufacturing Practices (GMPs). Product label claims have misrepresented the 

actual CBD content within the product. In some instances, THC content exceeded 0.3%, and one product, 

in particular, contained 45% THC. Another CBD product was found to be adulterated with a synthetic 

cannabinoid, which poses a health risk to consumers. 

Without having to navigate the legal and regulatory matters, there is a safe, clinically validated  

alternative for manufacturers: PEA. PEA has more than 40 clinical studies and is a naturally occurring  

active alternative.27, 28 As the industry is becoming aware of PEA, it is becoming the preferred candidate  

to CBD specifically in targeted areas such as joint health, sports recovery, analgesics, inflammation, 

relaxation and sleep. 

The branded PEA ingredient, Levagen+, presents ingredient manufacturers a solution to regulatory  

and consumer demands. Levagen+ is GRAS, approved by Health Canada as an NHP, and accepted as a 

dietary supplement in U.S., Europe, Australia and India. Levagen+ represents a major novel therapeutic 

tool for both clinicians and therapists.

6



 These statements have not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure, or prevent any disease.

References:

1. Getting High on the Endocannabinoid System 
Bradley Alger - https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3997295/

2. Learn About Cannabis. (n.d.). Retrieved from https://
www.uclahealth.org/cannabis/learn-about-cannabis.

3. Mackie, K. (2008, May). Cannabinoid receptors: 
where they are and what they do. Retrieved from 
https://www.ncbi.nlm.nih.gov/pubmed/18426493.

4. Zou, S., & Kumar, U. (2018, March 13). Cannabinoid 
Receptors and the Endocannabinoid System: 
Signaling and Function in the Central Nervous 
System. Retrieved from https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC5877694/.

5. CBD and the Endocannabinoid System: Learn More. 
(n.d.). Retrieved from https://cbdoilreview.org/cbd-
cannabidiol/cbd-endocannabinoid-system/.

6. Badaracco, Suzy. “CBD Market and Latest Research.” 
Natural Products INSIDER, 9 Apr. 2019, www.
naturalproductsinsider.com/herbs-botanicals/cbd-
market-and-latest-research.

7. Hartsel JA, Eades J, Hickory B, Makriyannis A. 
Cannabis sativa and Hemp. Nutraceuticals: Efficacy, 
Safety and Toxicity, pp. 735–754, 2016.

8. Appendino G, Chianese G, Taglialatela-Scafati O. 
Cannabinoids: Occurrence and medicinal chemistry. 
Curr Med Chem vol. 18, no. 7, pp. 1085–1099, 2011

9. Fern.ndez-Ruiz J, Moreno-Martet M, Rodr.guez-Cueto 
C et al. Prospects for cannabinoid therapies in basal 
ganglia disorders. Br J Pharmacol vol. 163, no.7, pp. 
1365–1378, 2011.

10. Alexander SPH. Therapeutic potential of cannabis-
related drugs. Prog Neuro- Psychopharmacol & Biol 
Psychiatr vol. 64, pp. 157–166, 2016.

11. Campos AC, Foga.a MV, Sonego AB, Guimar.es FS. 
Cannabidiol, neuroprotection and neuropsychiatric 
disorders. Pharmacol Res, vol. 112, pp.119–127, 2016.

12. Brenneisen R. Chemistry and analysis of 
phytocannabinoids and other Cannabis constituents. 
In Marijuana and the Cannabinoids, El Sohly MA, Ed., 
49, 17 pages, Humana Press Inc., Totowa, NJ, USA, 
2007.

13. Ho WS, Barrett DA, Randall MD. ‘Entourage’ 
effects of Npalmitoylethanolamide and 
N-oleoylethanolamide on vasorelaxation to 
anandamide occur through TRPV1 receptors. Br J 
Pharmacol. 2008 Nov;155(6):837-46.

14. De Filippis D, Luongo L, Cipriano M, Palazzo 
E, Cinelli MP, de Novellis V, Maione S, Iuvone T. 
Palmitoylethanolamide reduces granuloma-induced 
hyperalgesia by modulation of mast cell activation in 
rats. Mol Pain. 2011 Jan 10;7:3.

15. Calignano, Antonio, et al. “Control of pain initiation 
by endogenous cannabinoids.” Nature 394.6690 
(1998): 277.

16. LoVerme, Jesse, et al. “Rapid broad-spectrum 
analgesia through activation of peroxisome 
proliferator-activated receptor-α.” Journal of 
Pharmacology and Experimental Therapeutics 319.3 
(2006): 1051-1061.

17. Verme, Jesse Lo, et al. “The nuclear receptor 
peroxisome proliferator-activated receptor-α 
mediates the anti-inflammatory actions of 
palmitoylethanolamide.” Molecular pharmacology 67.1 
(2005): 15-19.

18. Bachur, Nicholas R., et al. “Fatty acid amides of 
ethanol-amine in mammalian tissues.” Journal of 
Biological Chemistry 240 (1965): 1019-1024.

19. “[EGuide] Endocannabinoid: The Body’s Master 
System.” Delicious Living, 28 Nov. 2018, www.
deliciousliving.com/health/endocannabinoid-the-
bodys-master-system/.

20. Petrosino S, et al. The anti-inflammatory mediator 
palmitoylethanolamide enhances the levels of 
2-arachidonoyl-glycerol and potentiates its actions at 
TRPV1 cation channels. BrJ Pharmacol. 2015

21. Petrosino, S., & Marzo, V. D. (2016, September 
29). BPS Publications. Retrieved from https://
bpspubs.onlinelibrary.wiley.com/doi/full/10.1111/
bph.13580@10.1111/(ISSN)1476-5381.nutraceuticals-
joint-virtual-issue.

22. Lim, E. Y., & Kim, Y. T. (2016). Food-derived 
natural compounds for pain relief in neuropathic 
pain. BioMed research international, 2016.

23. Sheerin, A. H., Zhang, X., Saucier, D. M., & 
Corcoran, M. E. (2004). Selective antiepileptic 
effects of N-palmitoylethanolamide, a putative 
endocannabinoid. Epilepsia, 45(10), 1184-1188.

24. Aghaei, I., Rostampour, M., Shabani, M., Naderi, N., 
Motamedi, F., Babaei, P., & Khakpour-Taleghani, 
B. (2015). Palmitoylethanolamide attenuates PTZ-
induced seizures through CB1 and CB2 receptors. 
Epilepsy research, 117, 23-28.

25. Hesselink, J. M. K. (2013). Evolution in 
pharmacologic thinking around the natural analgesic 
palmitoylethanolamide: from nonspecific resistance 
to PPAR-α agonist and effective nutraceutical. 
Journal of pain research, 6, 625.

26. What does legal limbo mean for CBD? Food 
Navigator. 03 Dec. 2019. https://www.foodnavigator.
com/Article/2019/12/03/What-does-legal-limbo-
mean-for-CBD. 

27. Hesselink, J.M.K. (2012). New targets in pain, non-
neuronal cells, and the role of palmitoylethanolamide. 
The Open Pain Journal, 5, 12-23. 

28. Hesselink J.M.K., et al. (2013). Palmitoylethanolamide: 
a natural body-own anti-inflammatory agent, 
effective and safe against influenza and common 
cold. International Journal of Inflammation. In press.

7



 These statements have not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure, or prevent any disease.

gencorpacific.com
E: info@gencorpacific.com | P: 949-502-5760

©2019 Gencor. All Rights Reserved. 
 

Levagen® and Levagen+™ are trademarks of Gencor.

This whitepaper is intended to provide scientific and educational information only and should 
not be considered medical advice. Brand manufacturers should consult with their counsel as to 

whether claims are properly substantiated and for appropriate structure function claims.

8


