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Cotinine, a tobacco- 
derived compound as 
a new drug to improve 
memory and reduce 
plaques in Alzheimer’s 
disease
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Alzheimer’s disease (AD) is the main cause of dementia in the elderly and is 
characterized by memory loss and presence of amyloid plaques formed by 

aggregated β−amyloid (Aβ) peptide. Epidemiological studies have shown a negative 
correlation between tobacco consumption and the development of AD. Th e benefi cial 
eff ects of tobacco have been attributed to nicotine; nonetheless, due to its toxicity, 
nicotine is not considered an adequate therapeutic agent. Notably, more than 80% 
of nicotine is metabolized into cotinine, a metabolite with a longer half-life (2-3 h 
vs. 19-24 h for nicotine and cotinine, respectively) that has a good safety profi le in 
humans. We studied the eff ect of cotinine on cognitive performance, Aβ levels, and 
plaque deposition in a mouse model of Aβ neuropathology, the transgenic (Tg)6799 
mice. We performed memory testing using the radial arm water maze, circular 
platform, and interference tasks. Additionally, we examined the eff ects of cotinine on 
Aβ levels and aggregation using Western blot, dot-blot immunoassays, atomic force 
microscopy, ELISA, and immunohistochemical techniques. We also modeled the 
Aβ1-42/cotinine interaction using molecular modeling. Our results show that cotinine 
decreased plaque deposition and improved working and reference memories as well 
as reduced oligomeric Aβ levels in the brains of Tg6799 mice. Cotinine also stimulated 
the Akt/glycogen synthase kinase 3β pathway downstream of the α7nAChRs, a cascade 
involved in memory, neuronal survival, and tau phosphorylation in the brains of mice. 
Molecular dynamics simulation of the Aβ/cotinine interaction showed that cotinine 
can interact with key histidine residues that may aff ect its aggregation.
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