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HIRSCH E.C. 

CORESTA Congress, Paris, 2006, Plenary Session, Invited Paper 

Smoking and Parkinson’s disease. 

Parkinson's disease (PD) is a neurodegenerative disease characterized by a slow and progressive neuronal 

degeneration.  The burden of this disease is extremely high because the number of affected people increases 

with age and the cause of neuronal degeneration are still unknown.  The prevalence of PD is lower in the 

population of smokers than in non-smokers.  This lead us to analyze the neuroprotective potential of 

nicotine, the main alkaloid from tobacco leaves, cigarette smoke and the particulate phase of cigarette smoke 

in an animal model of PD.  This model is produced by peripheral injection of 1-methyl-4-phenyl-1,2,3,6,-

tetrahydropyridine (MPTP) which selectively kills dopaminergic neurons.  This reproduces the main 

characteristics of PD.  We have shown that nicotine, cigarette smoke and the particulate phase of cigarette 

smoke exert a neuroprotection effect for dopaminergic neurons in this animal model.  Furthermore, the 

particulate phase of cigarette smoke, diluted to contain nicotine at a dosage that does not exert protection, 

still protects dopaminergic neurons.  This suggests that other compounds present in cigarette smoke may 

exert a neuroprotective effect.  More recently, using a cell culture model of dopaminergic neurons, we aimed 

to determine if the neuroprotective effect involved nicotinic receptors and if so, we wished to identify the 

subtype of receptors involved.  For this purpose, we used selective agonists of nicotinic receptor subtypes to 

reproduce neuroprotection and selective antagonist of the corresponding subtypes to inhibit the 

neuroprotective effect of the tested compounds.  We showed that the neuroprotective effect of nicotine is 

mediated by nicotinic receptors.  Nevertheless, an agonist of α4β2 receptors failed to protect dopaminergic 

neurons against MPTP and an antagonist of these receptors could not inhibit the neuroprotective effect of 

nicotine.  These results suggest that the neuroprotective effect of nicotine is not mediated by α4β2 receptors.  

In line with this, an agonist of the α7 receptor subtype protected dopaminergic neurons against MPTP and an 

antagonist of these receptors abolished the neuroprotective effect of nicotine.  Taken together, this indicates 

that the neuroprotective effect of nicotine in PD is likely to be mediated at least in part by α7 receptors. 

UMR INSERM - Université Pierre et Marie Curie, Salpêtrière Hospital, 47 boulevard de l'Hôpital, 75013 

Paris, France. 
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CORESTA Congress, Paris, 2006, Plenary Session, abstr. IG01 

Review and future prospects of charcoal filter for cigarette. 

The first charcoal filter cigarette was launched about 50 years ago, and since then, there has been a lot of 

researches concerning the removal ability of charcoal filters for the vapour phase in cigarette smoke by 

adsorption.  These researches were divided into two approaches.  The first was controlling the physical 

parameters such as specific surface area, pore structure and granule size of charcoals by changing the kind of 

raw material or manufacturing process.  And the second was controlling the characteristics of charcoal 

surface by some additives or chemical modifications.  The ability of charcoal filters was then evaluated with 

quantitative and qualitative changes of cigarette smoke, that is, delivery of vapour phase components or 

biological activities of smoke.  Especially, in recent years, most of researches were based on the idea of risk 

reduction by adsorption removal of vapour phase in cigarette smoke with the use of charcoals. 

In this presentation, we will review the past researches about the charcoal filters using some reports in 

CORESTA and TSRC (Tobacco Science Research Conference) and describe the future prospect of charcoal 

filter for cigarette. 

Japan Tobacco Inc., Cigarette Materials R&D Div., 6-2, Umegaoka, Aoba-ku, Yokohama 227-8512, Japan. 

 

 

DEWEY R.E.; SIMINSZKY B.; BOWEN S.W.; GAVILANO L.; WAREK U.; HAYES A. 

CORESTA Congress, Paris, 2006, Plenary Session, abstr. IG02 

Functional characterization of the nicotine N-demethylase gene of tobacco. 

In tobacco, nicotine is metabolized to nornicotine via the activity of the nicotine N-demethylase enzyme.  

During the curing and processing of the leaf, nornicotine serves are the direct precursor in the synthesis of N-

nitrosonornicotine (NNN), a tobacco-specific nitrosamine.  Therefore, limiting the production of nornicotine 

within in the leaf represents a viable strategy for ensuring low NNN synthesis and accumulation in the final 

processed product.  Maintaining low nornicotine levels, however, has been particularly problematic in 

Burley tobaccos because of the unstable nature of the genetic locus that regulates the conversion of nicotine 

to nornicotine, a process that leads to high proportions of progeny (termed converters) that produce 

unacceptably high amounts of nornicotine.  We have recently utilized a microarray-based transcript profiling 

strategy to isolate the nicotine N-demethylase gene from tobacco.  RNA interference-mediated inhibition of 

this gene proved to be very effective in suppressing the synthesis of nornicotine in both greenhouse and field 

grown transgenic plants.  The nicotine N-demethylase gene product is a member of the cytochrome P450 

superfamily of oxidative enzymes.  In the course of our studies, it became apparent that the tobacco genome 

encodes several additional P450 genes that are very closely related to the nicotine N-demethylase gene 

(sharing over 90% sequence homology), yet do not encode enzymes capable of demethylating nicotine.  We 

have conducted a series of domain swapping experiments, in conjunction with site-directed mutagenesis, to 

establish the critical residues that are specifically required for the enzyme to function as a nicotine N-

demethylase.  The efficacy of transgenic strategies to reduce nornicotine levels in tobacco along with 

insights regarding the molecular evolution of the nicotine N-demethylase gene will be presented. 

North Carolina State University, Dept. of Crop Science, Raleigh, NC 27695, U.S.A. 

University of Kentucky, Dept. of Plant and Soil Science, Lexington, KY, 40546, U.S.A.  
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