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Background: The paracetamol metabolite NAPQI reduces neuronal 

excitability in first- and second-order neurons of the pain pathway. 

This effect is mediated by an increased activity of KV7 channels. 

NAPQI is a cysteine-modifying reagent and cysteine modification of 

KV7 channels is known to increase currents through KV7 channels. 

The aim of the study is to identify if cysteine modification of KV7 by 

NAPQI is responsible for the reported increase of KV7 currents. 

Methods: Various subtypes of KV7 channels (KV7.2 to KV7.5) were 

heterologously expressed and recorded in the perforated voltage-

clamp mode. Cells were clamped to −30 mV and once every 15 s the 

cells were hyperpolarized to −80 mV for time-course experiments. A 

baseline, in presence of 0.1 % DMSP was recorded for 2 min, 

thereafter NAPQI was applied for 10 min followed by a wash-out of  

5 min and subsequent application of XE991. Activation curves were 

recorded between −150 mV and +50 mV, and the current levels at a 

fixed voltage of +60 mV were evaluated. Three activation curves per 

cell were recorded, one in presence of solvent (DMSO 0.1  %), one 

after 3 min of NAPQI application and one after 10 min of NAPQI 

application. NAPQI-mediated effects were tested on wt and mutated 

KV7 channels. 

Results: Currents through KV7.3 channels remained largely unaffect-

ed, but currents through KV7.2, KV7.4 and KV7.5 channels were 

increased by NAPQI-application. The activation curves of the latter 

KV7 channel subtypes were left-shifted and maximal current levels 

were increased. Mutation of a conserved triple-cysteine stretch in the 

S2 – S3 linker region prevented the effects mediated by NAPQI. 

Discussion: The conserved module of three subsequent cysteine 

residues was previously demonstrated to be involved in the oxidation-

mediated current increase. Here, we conclude that covalent modifica-

tion of three cysteine residues is crucial for the effects of NAPQI on 

KV7 channels. 
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