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ABSTRACT:  Fatty acid amide hydrolase (FAAH) plays the central role in the 

degradation of bioactive N-acylethanolamines such as the endocannabinoid 

arachidonoylethanolamide (anandamide) in brain and peripheral tissues.  A lysosomal 

enzyme referred to as N-acylethanolamine-hydrolyzing acid amidase (NAAA) catalyzes 

the same reaction with preference to palmitoylethanolamide, an endogenous analgesic 

and neuroprotective substance, and is therefore expected as a potential target of 

therapeutic drugs.  In the in vitro assays thus far performed, the maximal activity of 

NAAA was achieved in the presence of both non-ionic detergent (Triton X-100 or 

Nonidet P-40) and the SH reagent dithiothreitol.  However, endogenous molecules that 

might substitute for these synthetic compounds remain poorly understood.  Here, we 

examined stimulatory effects of endogenous phospholipids and thiol compounds on 

recombinant NAAA.  Among different phospholipids tested, choline- or 

ethanolamine-containing phospholipids showed potent effects, and 1 mM 

phosphatidylcholine increased NAAA activity by 6.6 fold.  Concerning endogenous 

thiol compounds, dihydrolipoic acid at 0.1–1 mM was the most active, causing 8.5–

9.0-fold stimulation.  These results suggest that endogenous phospholipids and 

dihydrolipoic acid may contribute in keeping NAAA active in lysosomes.  Even in the 

presence of phosphatidylcholine and dihydrolipoic acid, however, the preferential 

hydrolysis of palmitoylethanolamide was unaltered.  We also investigated a possible 

compensatory induction of NAAA mRNA in brain and other tissues of FAAH-deficient 

mice.  However, NAAA expression levels in all the tissues examined were not 

significantly altered from those in wild-type mice. 

 

 


