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Nicotine is an addictive substance and has been associated with several harmful health effects. Oral 

cells and tissues are exposed when using nicotine-containing products like snus and nicotine 

pouches. Knowledge of the effects of nicotine is mainly limited to the receptor-mediated. However, 

other effects, such as direct lysosomal effects, have been indicated. Lysosomes are organelles 

essential to cellular degradation pathways, including phagocytosis, endocytosis, and autophagy.  

This study aimed to investigate the effects of nicotine on lysosomes. A human epithelial cell line 

PE/CA-PJ49 was exposed to 5mM nicotine and 10nM Bafilomycin A1 (an inhibitor of lysosomal 

activity) alone and in combination. Cell viability was measured using the MTT assay. Morphological 

changes were observed using a phase contrast microscope. Lysosomal activity was measured by flow 

cytometry, and western blotting was used to assess proteins involved in autophagy.  

Morphological changes, in the form of vacuolization, were observed only in cells exposed to nicotine. 

This was not observed in the control cells or cells exposed to Bafilomycin A1 alone or in combination 

with nicotine. A decrease in cell viability was only observed in cells with a combined exposure of 

nicotine and Bafilomycin A1. Except for the control cells, lysosomal activity decreased in all exposed 

cells. Compared to control cells, an increase in the levels of the autophagy-related proteins 

p62/SQSTM1 and LC3A/B were also observed in all exposed cells.  

This study shows that nicotine exposure reduces lysosomal activity and increases the level of 

autophagy-related proteins. These changes indicate impaired autophagic flux. 

 


