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Cyclooxygenase-2 (COX-2) is a non-constitutional enzyme that is specifically expressed during 
inflammation. The enzyme oxygenates poly-unsaturated fatty acids (PUFAs) as well as neutral lipids 
like the endocannabinoid arachidonoyl ethanolamide (AEA), leading to the formation of regulators of 
inflammation (1). However, previous reports suggested that N-acyl ethanolamine derivatives of ω-3 
PUFAs, like docosahexaenoylethanolamide (DHEA) could also interact with COX-2. For example, 
DHEA treatments resulted in decreased formation of pro-inflammatory regulators in inflamed 
macrophages (2). To better understand the interactions between the N-acyl ethanolamine derived PUFAs 
and COX-2, we designed a new cell free screening assay consisting of hCOX-2 incubations followed 
by LC-HRMS analysis to identify novel metabolites. We demonstrated the formation of several novel 
oxygenated metabolites of N-acyl ethanolamine derived PUFAs, of which 13-HDHEA and 16-HDHEA 
were shown to be the most important hCOX-2 products of DHEA. For the novel COX-2 metabolites we 
developed a UPLC-MS/MS quantification platform, which we used to quantify the product formation. 
Next, we quantified the novel metabolites 13-HDHEA and 16-HDHEA in our inflamed macrophage 
model. Control experiment with the selective COX-2 inhibitor celecoxib, proved that the metabolites 
were indeed COX-2 metabolites.  

 

We identified novel enzymatic COX-2 products of N-acyl ethanolamine derived ω-3 poly-unsaturated 
fatty acids and developed an UPLC-MS/MS based quantification platform to quantify the novel 
metabolites. In addition, we showed that the DHEA derived metabolites, 13-HDHEA and 16-HDHEA, 
were produced in inflamed macrophages, suggesting a possible role in the resolution of inflammations.  
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