FACT SHEET: TOBACCO AND NERVOUS SYSTEM

Tobacco and Stroke
•

Cigarette smoking is a preventable risk factor for ischemic stroke. Nicotine has
been shown to alter the function of the blood–brain barrier (BBB) and stimulate
DNA synthesis, which leads to endothelial cell proliferation. 1
Cigarette smoking, diabetes mellitus, ischemic heart disease, and valvular heart
disease are causal risk factors for ischemic stroke and the association is strong,
consistent, biologically plausible, and independent of other factors that were
measured and analyzed. 2
Approximately one in three cases of sub-arachnoid hemorrhage (SAH) could be
attributed to current smoking with a clear dose-dependent effect, but risks decline
quickly after smoking cessation. 3
Past smokers had no increase in risk of total hemorrhagic stroke, intra-cranial
hemorrhage, or SAH compared with never smokers. 4,5
Nicotine disrupts the tight junctions of the BBB and has numerous detrimental
effects on endothelial components in the brain including mediators of thrombosis
and leukocyte migration. 1
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Neuro-pharmacology of Nicotine
•

The tobacco in manufactured cigarettes contains between 6 and 12 mg of nicotine.
On average, a cigarette smoker absorbs into the body about 1 mg of nicotine per
cigarette smoked. 6
Nicotine is shaped like the neurotransmitter acetylcholine so, it can fit in the
nicotinic receptors and act just like acetylcholine. 7
Activation of nicotinic receptors could modulate the immune response either by
activation of the hypothalamus–pituitary–adrenal axis or activation of the
autonomic nervous system through sympathetic and parasympathetic
innervations. 8
Nicotine attaches to the core neurons of the brain’s reward system situated in the
ventral tegmental area (VTA), where beneficial behaviors are rewarded and
reinforced. 9
Nicotine activates dopamine systems within the brain by stimulating nicotinic
receptors and triggering the production of dopamine in the nucleus accumbens
(NAc). 9
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Tobacco and Neurodegenerative Diseases
•

The risk of Alzheimer’s disease decreased as the number of cigarettes smoked
daily increased. 10
The protective association between smoking and Alzheimer’s disease was
restricted to patients with a family history of dementia and was independent of
P
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cardiovascular history and potential confounding variables such as age, sex, and
alcohol consumption. 10
Smoking was found to increase in the risk of multiple sclerosis (MS) 11,12 and
clinical MS progression and the incidence increased with cumulative exposure to
smoking. 12
Parental smoking at home was associated with a significant increase in the risk of
first episode of MS in children. 12
A variety of mechanisms have been suggested to explain the association between
smoking and multiple sclerosis, including immune stimulation or suppression,
direct effect of cigarette smoke components on the blood–brain barrier, nicotine
effect on microvascular blood flow in the brain, direct toxic effects on the central
nervous system through cigarette smoke components like cyanide and NO,
etc. 11,12
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