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Abstract  
Background: Misuse of psychotropic drugs raises concern due to their neurotoxic and addictive 
potential [1, 2]. Growing evidence correlates epigenetic effects with neurotoxicity and abuse 
potential, foreseeing epigenetic marks as predictive markers of drug-related neurotoxicity [3]. 
Objective: Identify a common epigenetic signature (based on global DNA methylation and histone 
H3 acetylation changes) induced by pharmacologically distinct psychotropic drugs. Methods: 
Dopaminergic-differentiated SH-SY5Y cells were exposed for 24h to 1 µM nicotine, 10 µM 
methamphetamine (METH), 10 µM 4-CMC (synthetic cathinone), 10 µM tapentadol, 1 µM heroin, 
and morphine (opioids), and 1 µM JWH-122 and THJ-2201 (synthetic cannabinoids), based on 
previously obtained cytotoxicity data, and considering physiological relevance. Cells were also 
exposed to two non-neurotoxic substances, 10 µM mannitol and 10 µM riluzole. Genomic DNA 
and histones were extracted, and global DNA methylation and histone H3 total acetylation were 
measured using commercially available colorimetric and fluorometric kits, respectively. Data were 
obtained from three independent experiments run in duplicate, expressed as % 5-methylcytosine 
(5-mC) and % H3 acetylation, compared to the untreated control. Results: Only METH, morphine, 
and THJ-2201 increased global DNA methylation (128%, 122%, 126%, respectively), a 
modification associated with gene transcription silencing. Decreased histone acetylation also leads 
to gene transcription repression, and was observed for heroin, morphine, and THJ-2201 (68%, 
73%, and 82%, respectively). On the other hand, METH, 4-CMC, nicotine, tapentadol and JWH-
122 increased histone H3 total acetylation (191%, 200%, 194 %, 244% and 165%, respectively), 
possibly promoting gene transcription. Non-neurotoxic riluzole reduced H3 histone total 
acetylation (43%), while mannitol was similar to control. Conclusions: Our preliminary data 
suggest that stimulants seem to increase histone H3 acetylation, while opioids and synthetic 
cannabinoids can be associated with either increased or decreased histone H3 acetylation. DNA 
methylation results were variable across drug classes. Large variability suggests limitations of the 
24h exposure period and possible instability of the dopaminergic phenotype in SH-SY5Y cells. 
Future assays using hiPSC cells and longer exposure periods are needed for a more sensitive 
neurotoxicological epigenetic assessment. 
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