
Developmental exposure to nicotine at different neonatal ages 
 

Analysis of protein tau in the cerebral cortex 
 
The neonatal period is characterized in many mammalian species by rapid growth and 
development of the brain. This is a period when a number of fundamental changes 
occur. During this period, several of the signaling systems of the brain develop, and the 
mammalian brain can begin to process new information from the senses and translate 
this into adequate behavior. Nicotine is a well-know substance and makes its impact 
on human health as a component in tobacco products but also as a component in 
certain pesticides. Nicotine is known to affect one of the major transmitter systems in 
the brain, the cholinergic transmitter system. Earlier studies have shown a critical 
stage in the development of cholinergic system, with consequences for behavioural 
response to cholinergic agents at adult age. Exposure to nicotine during this critical 
period results in increased adult susceptibility to a pesticide, the organophosphate 
paraoxon, leading to persistent defects in cognitive functions and increased levels of 
protein tau (biomarker for Alzheimer’s disease). The present study was undertaken to 
investigate whether tau protein are already affected in the neonatal mice exposed to 
nicotine during different defined time periods of the neonatal brain development. 
Protein analysis showed that neonatal exposure to nicotine did not affect the neonatal 
levels of tau protein. There were no significant differences in the levels of tau in the 
cerebral cortex of the neonatal mouse at the three different developmental ages. 
However, we have earlier found increased levels of tau protein in 4-month-old mice 
neonatally exposed to nicotine on postnatal days (PND) 10-14 and later exposed to 
paraoxon at 2 months of age. This suggests that nicotine has affected the developing 
cholinergic system, but an additional exposure to a cholinergic agent is needed to 
affect the levels of tau protein. 
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