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Abstract 

Several drugs are currently in use as glutathione (GSH) enhancers in clinical, pre-clinical and 

experimental research. Here we compare the ability of N-acetylcysteine (NAC), 2-oxothiazolidine-

4-carboxylic acid (OTC), glutathione ethyl ester (GSH-EE) and N-acetylcysteine ethyl ester 

(NACET) to increase the intracellular concentration of GSH using primary human umbilical vein 

endothelial cells (HUVEC) as in vitro model. Our experiments highlighted that NACET is largely 

the most efficient molecule in increasing the intracellular levels of GSH, cysteine, and -

glutamylcysteine. This is because NACET is lipophilic and can freely cross plasma membrane but, 

inside the cell, it is de-esterified to the more hydrophilic NAC, which, in turn, is trapped into the 

cell and slowly transformed into cysteine. The higher availability of cysteine is matched by an 

increase in GSH synthesis, cysteine availability being the rate limiting step for this reaction. 

Surprisingly, the increase in GSH concentration was not linear but peaked at 0.5 mM NACET and 

gradually decreased when cells were treated with higher concentrations of NACET. We 
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