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What has tobacco got to do with lead?
Tobacco leaves trap both radioactive (Pb-210) and non-radioactive (Pb-206) lead from the atmosphere on their surface, due to the presence of trichomes (sticky hairs that trap particles and retain them after washing with water). This is believed to be the main source of lead in tobacco. Pb-210 represents a fraction of the lead trapped, being measured in nanograms while Pb-206 is measured in micrograms.
Around 11% of lead from cigarettes enters the smoke, and roughly half of that is believed to enter the lungs of smokers. The bulk of the remainder is found in the ash, though some contaminates the environment, increasing the lead levels of dust in the households of smokers.
Illegal tobacco tends to have higher levels of heavy metals including lead, while lead has sometimes been added to tobacco or marijuana to increase their weight.
Being insoluble, small quantities of Pb-210 are retained in lungs, releasing radiation as it decays to Polonium-210. The average 1 pack a day smoker is exposed to the equivalent of over ten times the average US background radiation exposure, roughly one third of this from Pb-210. It is unlikely to be predominantly responsible for the increased risk of lung cancer by itself.
Cigarettes contain over 4000 chemicals; over 20 are probably carcinogenic and over 60 mutagenic (affecting genes and their impacts). Cigarette smoke increases the vulnerability of lung tissue to radiation and other carcinogens. There is weak and dated evidence that Pb-210 could play a role in lung cancer.
Lung Cancer Mortality: active and passive smoking
Smokers of European descent have a 22.1% risk of dying of lung cancer before the age of 85 if male, and 11.9% if female, with the comparable rates for non smokers being 1.1% and 0.8%.
Significant exposure to environmental tobacco smoke (ETS or passive smoking) increases the risk of dying of lung cancer by 15-31% (RR 1.15-1.31) for people living with a smoker [RR (Relative risk or Risk Ratio): added risk to exposed individuals frequently translated into a percentage http://en.wikipedia.org/wiki/Relative_risk] or around 24% (RR 1.24) if exposed to ETS through work. However, according to one study, this includes more than doubling the risk for former smokers, while increasing the risk for most non-smokers by very little (OR 1.05, similar to taking over 50 mg a day of vitamin E supplements OR 1.03-1.1). [OR (odds ratio): the probability of the event divided by the probability of an event not occurring – not the same as RR and the translation of this figure into percentage increase can be very misleading see http://stats.org/stories/2008/odds_ratios_april4_2008.html] Individuals exposed to large amounts of ETS as children could have their risk doubled (HR 2.00-3.63) [HR (Hazard Ratio) – similar to RR see http://en.wikipedia.org/wiki/Hazard_ratio]
Other Risk Factors and variations
The risk of contracting cancer from ETS (with the above figures adjusted for 84% mortality – roughly 18-38% and 28% respectively) is slightly less than the risk of living beside a major road (OR 1.47) [OR (odds ratio): the probability of the event divided by the probability of an event not occurring – not the same as RR and the translation of this figure into percentage increase can be very misleading see http://stats.org/stories/2008/odds_ratios_april4_2008.html], less than the risk of large scale wood dust exposure (OR 1.8), much less than the risk of long term solvent exposure (OR 2.8) and a fraction of the risk of intensive (4 dishes a day for 25 years) fried food preparation for Chinese women which increases risks by over 300% (OR 1.92-6.15). It is only slightly higher than exposure to wood and coal smoke from cooking and heating in Europe (OR 1.24). The lung cancer risk of ETS is not unique and cannot be considered separately from that of other air toxics.
Japanese male smokers are 66% (RR 0.34) less likely to die of lung cancer as comparable smokers in the USA, but among non-smokers Japanese have 2-3 times the lung cancer mortality of US individuals. This variation is not unique: lung cancer should not be attributed to a single factor and may be influenced by environmental, genetic and nutritional factors.
Cardiovascular impacts
Being a male cigarette smoker more than doubles your risk of cardiovascular mortality, while ETS exposure increases your risk of cardiovascular problems by up to 30%. Lead probably plays a significant role in this, with relatively modest increases in blood lead greatly elevating cardiovascular risk.
What smoking and ETS does to the developing foetus: Why pregnant women shouldn’t smoke
Both ETS and lead, whether from ETS or elsewhere, have strong impact on intellectual and behavioural development. Both increase the risk of premature birth, lower IQ, ADD/ADHD and behavioural problems. ETS and lead have synergistic properties, best demonstrated by the fact that the mother being in the top third for US prenatal exposure to tobacco smoke (smoking or ETS) and the child having the a blood lead ≥ 1.3 µg/dL (one third of the American teenage population) increases the risk of the child having ADHD by eight times, while either factor in isolation only doubles the risk.
Smoking during pregnancy may have more of an impact on children’s blood lead levels than ETS after birth, with every 10 cigarettes per day smoked in 1990 increasing umbilical cord lead by 15%.
Smoking, ETS & blood lead levels
Being a cigarette smoker in the USA in 1998-2002 more than tripled the risk of having a blood lead above 5 µg/dL.
In 1988-1994, US children with high exposure to ETS were four times more likely to have blood levels above 10 µg/dL and had 38% higher blood lead than children with little ETS exposure. In the 1990s, as leaded petrol was phased out, the lead content of cigarettes sold in western countries roughly halved and the ETS exposure of American children of non-smokers declined by two thirds. However, the decline has been much lower for all children 4-11 (37.7%), and does not account for contamination of household dust by cigarette lead. The children of smokers are still at significant risk of increased lead levels, and these risks are likely to be greater for infants who have higher rates of lead absorption and greater home exposure.
The impact of ETS on adults in 1998-1994 was to increase blood lead by around 30%, with much higher impacts among whites and much lower impacts among blacks and Hispanics. Since then the lead content of cigarettes has roughly halved and ETS exposure for non-smokers has fallen by around 75%. The most recent large scale study of American data from urine (1998-2002) found no increased risk for lead levels from high ETS for Mexican Americans, no risk at lower exposure for women or people below the poverty line and higher ETS exposure have no greater risk than lower level exposure for whites.
Limiting smoking in public places: A success story
It is unlikely that ETS is now a major source of lead for non-smoking adults in countries that have limited areas where smoking can occur in public places.
Smoking accelerates the release of lead from bone storage
80-95% of lead is stored in the bones. Smoking increases the rate of resorption (release of minerals, including lead, from the bone), particularly affecting the type of bone that provides the largest long term store of lead, cortical bone. It also reduces oestrogen [US spelling estrogen] levels, increasing the impact of menopause. The impact of smoking on bone is still poorly understood.
Smoking depletes vitamins
Vitamin D, which reduces deposition of lead in the bone, and vitamin C & E, which reduce the damage lead does to body organs, are depleted by cigarette smoking. Smokers are advised to increase their C intake and, more cautiously, their vitamin D but Vitamin E supplementation carries significant risks, including lung cancer.
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