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NOX enzymes are superoxide-generating NADPH oxidases.1 These enzymes contribute to physiologically 
relevant oxidative processes, but also to oxidative stress in many types of diseases.2  NOX4 has a wide 
tissue distribution, but its pharmacology, physiological function and activation mechanisms remain largely 
unknown.3 Here, reactive oxygen species (ROS) formation in human embryonic kidney (HEK) cells 
expressing NOX4 upon tetracycline (TC) induction, and  stably expressing NOX5 cells were studied.  In 
the NOX4-transfected cells, TC induced a rapid increase in NOX4 mRNA (1 h), which was closely 
followed (2h) by a release of reactive oxygen species. Phorbol myristate acetate (PMA) was used to 
stimulate NOX5. To specifically detect superoxide radical (O2

.-) by electron spin resonance (ESR), 1-
acetoxy-3-carboxy-2,2,5,5 tetramethylpyrrolidine (ACP) spin trap was used.  ACP enters cells in its ester 
form, gets hydrolyzed by cytosolic esterases and subsequently interacts with intracellular O2

.-. 4,5  ESR did 
not reveal any marked NOX4-mediated generation of O2

.- in the cytosol. This result was also supported by 
dihydroethidium (DHE) fluorescence tests. Tests using nitro blue tetrazolium (NBT), an agent that may 
freely enter organelles, pointed to a marked generation of O2

.-.  Thus, this study suggests that NOX4 most 
likely generates O2

.- within intracellular compartments that are accessible to NBT, but not to DHE and 
ACP. These results also point to very distinct pharmacology and ROS generation pattern of NOX4.  

 

 

ESR detects superoxide in 
NOX5-expressing HEK cells 
stimulated by PMA (a), but 
not in TC-induced NOX4-
expressing HEK cells (b). 
 

 

 

 

 

 

 

 

 

 

 

1  J. D. Lambeth,  Nat. Rev. Immunol.,  2004 , 4, 181. 
2  A. Maturana,  K.-H. Krause, and N. Demaurex, J. Gen. Physiol., 2002, 120, 78. 
3  I. Szanto, L. Rubbia-Brandt, P. Kiss, K. Steger, B. Banfi, E. Kovari, F. Herrmann, A. Hadengue,  and   
   K.-H. Krause, J. Pathology, 2005, 207, 164.   
4  K. Takeshita, K. Fujii, K. Anzai, and T. Ozawa,  Free Rad. Biol.& Med., 2004, 36, 1134. 
5  H. Yokoyama, O. Itoh, M. Aoyama, H. Obara, H. Ohya, and H. Kamada, Magn. Reson. Imag., 2000, 18, 875.  

mailto:andrzej.sienkiewicz@epfl.ch

