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Tobacco can be smoked in cigarettes, cigars, and pipes or chewed.  

Today we will concentrate on cigarettes as the source of tobacco.  
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There are 4000 different component of cigarette smoke

Nicotine -- which is a toxic alkaloid -- accounts for the addictive 
properties of tobacco

Carbon monoxide binds to hemoglobin irreversibly

�Carcinogens like:  
polynuclear aromatic hydrocarbons
�aromatic amines, nitrosamines
�tar
�benzopyrene (BP)
�vinyl chloride

-Chemicals that kill the trachea’s cilia and irritate the lung 
epithelium
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First isolated as a chemical compound in 1828
Nicotine is a clear, naturally occurring liquid that turns brown when 

burned and smells like tobacco when exposed to air. 

It is found in several species of plants, including tobacco and, 

perhaps surprisingly, in tomatoes, potatoes, and eggplant (though in 

extremely low quantities that are pharmacologically insignificant for 

humans).

In tobacco, the highest concentration of nicotine appears in the plant's 

topmost leaves.

A poisonous alkaloid, nicotine at high dosages has been used in 

everything from insecticides to darts designed to bring down 

elephants.
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Nicotine is the primary tobacco chemical that acts on the brain.

It alters moods, appetites and alertness.

People find it pleasant and beneficial

The dark side: It is highly addictive. 

Once smokers become hooked on it, they must get their fix regularly, 

sometimes several dozen times a day. 
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Nicotine is a potent drug. 

It offers certain benefits like  enhanced performance. One study found 

that smokers given doses of nicotine typed about 5 percent faster than 

they did without it. 

To greater or lesser degrees, users also say nicotine helps them to 

maintain concentration, reduce anxiety, relieve pain, and even 
dampen their appetites (thus helping in weight control). 

Unfortunately, nicotine can also produce deleterious effects beyond 

addiction. At high doses -- including cigarettes --it can cause

high blood pressure, 

distress in the respiratory and gastrointestinal systems, 

and an increase in susceptibility to seizures and hypothermia.



7

Cigarette is a highly engineered nicotine-delivery device. 

For instance, when tobacco researchers found that much of the nicotine in a cigarette 

wasn't released when burned but rather remained chemically bound within the tobacco 

leaf, they began adding substances such as ammonia to cigarette tobacco to release 
more nicotine. 
Most of the tobacco is not the leaf today; it’s shredded innards called “reconstituted 

tobacco”.  Manufacturers spray this with nicotine and up to 600 additives

Ammonia helps keep nicotine in its basic form, which is more readily vaporized by 
the intense heat of the burning cigarette than the acidic form. 

Burn rings (two thickness of paper) on the cigarette paper control the burn rate, 

slowing the rate when the smoker is not inhaling and speeding it up when the smoker 

takes a drag to maximize smoke intake.

Cigarettes contain chemicals like titanium oxide to maintain burning so it doesn’t go out

-- which may contribute to fires caused by smoking

Most cigarettes for sale in the U.S. today contain 10 milligrams or more of nicotine. 



By inhaling smoke from a lighted cigarette, the average smoker takes in one to 

two milligrams of vaporized nicotine per cigarette.

More Info:

Only a portion of the tobacco inside a cigarette comes from the leaf of a 

tobacco plant. A significant amount of the shredded brown innards of most 

modern cigarettes is a paper product called "reconstituted tobacco" or 

"homogenized sheet tobacco," which is made from a pulp of mashed tobacco 

stems and other parts of the tobacco leaf that would otherwise go to waste. 

Manufacturers spray and impregnate reconstituted tobacco paper with nicotine 

and other substances lost during the process, along with as many as 600 

chemical additives. These include several that may come as a surprise, such 

as ammonia, which aids in the delivery of nicotine, and chocolate, which 

masks the bitter taste of tobacco. Finally, the 'recon' is sliced to resemble 

shredded leaf tobacco. In addition to reconstituted tobacco, cigarette 

companies pack cigarettes with so-called puffed tobacco (also called 

"expanded tobacco"), which allows them to produce more cigarettes per pound 

of tobacco grown with lower levels of tar particles in the smoke. Manufacturers 

saturate this tobacco, which they make from the leaf of the plant, with freon

and ammonia gases and then freeze-dry it. This process expands the tobacco, 

increasing its volume to at least double its natural state.

Paper wrapThough seemingly innocuous, cigarette paper is largely 

responsible for the rate at which a cigarette burns and the amount and density 

of the smoke it produces. The paper displays a pattern of concentric circle 

striations called "burn rings." The burn rings correspond to two different 

thicknesses in the paper, which serve to precisely control the speed at which 

the cigarette burns, slowing it automatically when the smoker is not inhaling in 

order to prolong the cigarette's consumption and speeding it up as the smoker 

takes a drag so as to maximize smoke intake. In addition, like the tobacco, the 

cigarette paper contains a host of chemicals, among them titanium oxide, 

which accelerates and maintains burning so the cigarette does not go out and 

the smoke is delivered evenly with each puff. These chemicals have 

contributed to many cigarette-caused fires, a problem that some 

manufacturers have not addressed until recently.
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From 1935, a British company began developing a machine to make 
cigarettes that incorporated the tipped filter, but it was a specialty item 
until 1954, when manufacturers introduced it broadly following a spate 
of speculative announcements from doctors and researchers 
concerning a possible link between lung diseases and smoking. Since 
filtered cigarettes were considered "safer," by the 1960s, they 
dominated the market.

In "light" cigarettes the filter is perforated with tiny holes in order to let in 
more air and dilute the smoke with air. As such, the inhaled smoke 
contains less tar and nicotine, at least as measured by a “machine 
smoker” In theory, this should make the cigarette "safer" than full flavor 
ones. In practice, however, the average smoker compensates by 
inhaling more deeply or by covering parts of the holes with fingers or 
lips. Because of this, smokers of light cigarettes can be exposed to 
equal or greater doses of carcinogens and tar than they would be with 
medium tar cigarettes.[

FilterThe filter cigarette was a specialty item until 1954, when 

manufacturers introduced it broadly following a spate of speculative 



announcements from doctors and researchers concerning a possible link 

between lung diseases and smoking. Reacting to smokers' voiced fears and 

sudden reduced cigarette consumption, cigarette companies, by altering the 

filter's structure and materials, began making competing claims about how low 

their brands' tar and nicotine levels were. Some cigarettes today boast the 

inclusion of a "charcoal filter" in addition to the more common dense, synthetic 

fiber filters seen in almost all filter cigarettes. Manufacturers claim that 

charcoal filters, which contain bits of charcoal embedded within the fiber filters, 

reduce certain toxins in the smoke. But no evidence exists that these 

cigarettes are significantly less dangerous for the user. Most filter cigarettes 

also bear ventilation holes punched around the circumference of the filter tip. 

(Regular cigarettes might feature one ring of ventilation holes, while light and 

ultra-light cigarettes of the same brand might have two or more rings.) These 

tiny holes, which you can see by holding the unrolled paper up to a bright light, 

can allow enough fresh air into the smoke that such cigarettes can test quite 

low in tar and nicotine levels when smoked by machines, which do not cover 

the holes. However, smokers' fingers or lips often cover some of these holes 

as they puff, giving them much higher doses of tar and nicotine than 

advertised. According to critics of the tobacco industry, the holes create a 

flexible dosing system that allows addicted smokers to maintain the tar and 

nicotine levels they crave while believing they are receiving lower, safer doses. 
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Bronchodilators - Expand the lung

Menthol – cools, numbs,  reduces irritation

Sugars – easier to inhale

Acetaldehyde – enhances the addictive effects

Flavorings like licorice and chocolate – make more appealing to new 

users, especially kids

Ammonia – increases speed that nicotine hits the brain

https://mic.com/articles/92503/how-big-tobacco-engineered-cigarettes-

to-be-more-deadly-and-addictive-than-ever#.WEEquiBGH

http://mic.com/articles/92503/how-big-tobacco-engineered-cigarettes-to-
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be-more-deadly-and-addictive-than-ever#.lSeRnCKgK
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http://mic.com/articles/92503/how-big-tobacco-engineered-cigarettes-to-

be-more-deadly-and-addictive-than-ever#.lSeRnCKgK
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When a smoker puffs on a lighted cigarette, smoke, including vaporized 

nicotine, is drawn into the mouth. 

The skin and mucosal lining of the mouth absorb some nicotine, but the 

remainder flows straight down into the lungs, where it easily diffuses 

into the blood one-cell thick capillaries lining the alveoli. 
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The blood vessels carry the nicotine to the heart, which then pumps it 

directly to the brain. While most of the effects a smoker seeks occur in 

the brain, the heart takes a hit as well. Studies have shown that a 

smoker's first cigarette of the day can increase his or her heart rate by 

10 to 20 beats a minute.



http://www.dailymail.co.uk/health/article-2666880/Why-smoking-deadly-

addictive-50-years-ago-Charity-reveals-underhand-tactics-tobacco-

companies-use-make-sure-hooked.html
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Scientists have found that a smoked substance reaches the brain more 

quickly than one swallowed, snorted or even injected. Indeed, a nicotine 

molecule inhaled in smoke will reach the brain within 7-10 seconds.
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Just as it moves rapidly from the lungs into the bloodstream, nicotine 

represented here as green chevrons  easily diffuses through capillary 

walls. It then migrates to the spaces surrounding neurons.
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To transmit nerve impulses to its neighbor, a neuron releases chemical 

messengers known as neurotransmitters (shown here as orange bars).

Like nicotine molecules, the neurotransmitters drift into the so-called 

synaptic space between neurons, ready to latch onto the receptors of 

the receiving neuron and thus deliver a chemical "message" that 

triggers an electrical impulse.
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The neurotransmitters -- in our example, acetylcholine, a common 

variety -- bind onto receptors (shown here as green blossoms) on the 

surface of the recipient neuron.

This opens channels in the cell surface through which enter ions, or 

charged atoms, of sodium. This generates a current across the 

membrane of the receiving cell, which completes delivery of the 

"message."
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An accomplished mimic, nicotine competes with acetylcholine to bind to 

the acetylcholine receptor.

It wins and just like acetylcholine, it opens ion channels that let sodium 

ions into the cell (see light blue dots). 

But there's a lot more nicotine around than acetylcholine, so a much 

larger depolarization spreads across the membrane. 

This bigger current causes increased electrical impulses to travel along 

certain neurons. 

With repeated smoking, the neurons adapt to this increased electrical 

activity, and the smoker becomes dependent upon the nicotine.

Good You tube:  http://www.youtube.com/watch?v=-IzbH32O_5o
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Scientists now think that all drugs of abuse directly or indirectly affect the so-called "reward 

pathway," a linked set of areas deep in the brain, especially the limbic system. All these 

drugs converge on the same brain regions, masquerading as natural chemicals -- including 

dopamine, a neurotransmitter involved in the experience of pleasure -- in those reward 

circuits.

Nicotine causes an increase in the release of dopamine in some brain parts and results 

in the pleasure quality of cigarettes.  The brain area is nucleus acumens.   With repetitive 

use the brain adapts to this overstimulation  by decreasing the number of dopamine 
receptors on the post-synaptic cell’s membrane.  Thus, When the nicotine is removed, 
because there are fewer receptors on the postsynaptic cell, more dopamine 
than normal is required for proper stimulation of postsynaptic neuron. 
Addiction can result because nicotine becomes needed just to maintain the 
normal stimulation of the postsynaptic cells. 

Smoking another cigarette reverses withdrawal symptoms, prompting the smoker to light 

up again. 

Nicotine is thought to affect the brain reward system by increasing dopamine concentrations through 
interacting with nicotinic acetylcholine receptors.� It has been shown to mimic endogenous (or the body�s
natural) acetylcholine neurotransmitter. Nicotine increases dopamine efflux in the reward pathway by 

mimicking acetylcholine at presynaptic nicotinic receptor sites, and exciting dopaminergic neurons (2).��
Nicotine receptors are located throughout the brain; however, nicotine exerts its greatest effects on brain 

reward in the NA (1,2,3).�By acting on these neurons, nicotine increases release of dopamine in the NA��
(1,2,4).� Nicotinic antagonists, chemicals which block the actions of nicotine at its receptor, inhibit dopamine 
release while nicotinic agonists increase dopamine release (1,2).� Thus, nicotine leads to increased 
dopamine concentrations in the brain reward pathway like other drugs of abuse.
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The caudate nucleus, an area of the brain that controls voluntary 

movement, illustrates this adaptation. 

Without the nicotine, neurons cannot maintain impulses at the levels 

they had previously. 

As a result, some smokers experience hand tremors between 

cigarettes. 

These "smoker's tremors" may be hard to see, because a smoker hides 

them by smoking another cigarette. 

The tremors may be a sign of withdrawal, but they will go away if the 

smoker gives up smoking for good.
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Addiction is characterized by compulsive drug-seeking and 
use, even in the face of negative health consequences, and 
tobacco use certainly fits the description.
It is well documented that most smokers identify tobacco as 

harmful and express a desire to reduce or stop using it, and 
nearly 35 million of them make a serious attempt to quit each 
year. 
Unfortunately, less than 7 percent of those who try to quit on 
their own achieve more than 1 year of abstinence; most 
relapse within a few days of attempting to quit.
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Repeated exposure to nicotine results in the development of 
tolerance, the condition in which higher doses of a drug are 
required to produce the same initial stimulation. (The 
receptors can be desenstived thus stop responding quickly to 
nicotine)

Even as the day progresses, acute tolerance develops, and 
later cigarettes have less effect.

Cessation of nicotine use is followed by a withdrawal 
syndrome that may last a month or more; it includes 
symptoms that can quickly drive people back to tobacco use. 
Nicotine withdrawal symptoms include:

irritability, 
craving, 
cognitive and attention deficits, 
sleep disturbances, and 
increased appetite 



Symptoms peak within the first few days and may subside within a 
few weeks. 
For some people, however, symptoms may persist for months or 
longer.
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Foremost among the cancers caused by tobacco is lung cancer - the 
number one cancer killer of both men and women. 
Cigarette smoking has been linked to about 90 percent of all lung cancer 
cases.

In addition to lung cancer, smoking also causes lung diseases such as 
chronic bronchitis and emphysema, and it has been found to 
exacerbate asthma symptoms in adults and children.

Smoking is also associated with cancers of the mouth, pharynx, larynx, 
esophagus, stomach, pancreas, cervix, kidney, ureter, and bladder.

The overall rates of death from cancer are twice as high among 
smokers as among nonsmokers, with heavy smokers having rates that 
are four times greater than those of nonsmokers.

Cigarette smoking is the most important preventable cause of cancer
in the United States.

Since the 1940s, it has been well documented that smoking substantially 
increases the risk of heart disease, including stroke, heart attack, 



vascular disease, and aneurysm (stretched blood vessel). It is 
estimated that nearly one-fifth of deaths from heart disease are 
attributable to smoking.
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Across the developed world, 91% of lung cancer deaths in men during 

the year 2000 were attributed to smoking (71% for women).[22] In the 

United States, smoking is estimated to account for 87% of lung cancer 

cases (90% in men and 85% in women).[23] Among male smokers, the 

lifetime risk of developing lung cancer is 17.2%; among female 

smokers, the risk is 11.6%. This risk is significantly lower in 

nonsmokers: 1.3% in men and 1.4% in women.[24]
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These curves show among American Men the incidence  of smoking 

and lung cancer since 1900.  As late as 1920, lung cancer was a rare 

disease.  About 20 years after the incidence of smoking began to 

increase, lung cancer also started to become common.
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With the "War on Cancer," scientists began in the 1970s a frontal 

assault on the problem of what causes cancer. Some data pointed to 

viruses as a potential cause, while other data implicated chemicals of 

various kinds.

Over the next twenty five years, hundreds of laboratories bore down on 

the problem.

Cancer, it turns out, is a defect in the system cells use to control how 

frequently they divide. A battery of critical regulatory genes control this 

process in much the same way you control the speed of a car -- some 

genes act as accelerators, others as breaks.

Cancer results when a gene mutation occurs that stomps on the 

accelerator or removes the breaks.
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Cancer is the direct result of damage to genes normally that restrain cell 

division.

Without controls, the mutated cell divides continuously which is the 

definition of cancer.

Because healthy cells possess many controls that act as breaks on cell 

division (called tumor suppressors), it usually takes several mutations to 

induce cancer. 

That is why cancer is more common among older people than children.
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IF DNA is damaged in a cell, a protein designated p53  functions to stop 

the cell cycle at the M checkpoint, just before mitosis. 

It gives the cell time to repair its DNA.

If the damage is severe this protein can also cause the cell to commit 

suicide (called apoptosis).

These proteins are negative regulators of the cell cycle or suppressors 

because they STOP cell division.

A p53 mutation doesn’t work or doesn’t work as well in stopping cell 

division.

It is the most frequent mutation found in 50% of cancer cells.
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Chemicals that cause mutations in genes are called mutagens.

Cigarette smoke contains many powerful mutagens.

Introducing cigarette smoke to the lungs of mice and other laboratory animals 

creates mutations in the epithelial cells that line their lungs (and thus are exposed to 

the chemicals). Cancer biologists propose that the lungs of cigarette smokers are 

similarly sensitive, and that lung cancer is caused by mutation of growth-regulating 

genes by mutagenic chemicals within cigarette smoke.

Tar in smoke is a mutagen.  Burning tars in cigarettes creates the chemical Benzo

pyreen (BP) which is absorbed by lung tissue.

Within the cells nucleus, BP is modified and binds to the tumor-supressing gene 

p53.

BP causes mutations at three specific hot spots on the p53 gene, resulting in 

unrestricted cell division (cancer)



THUS< the protein p53 can no longer function properly as a tumor 

suppressing protein.

P53 is inactivated in 70% of all lung cancers.
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Chronic obstructive pulmonary disease (COPD) refers to two lung 

diseases that are closely related: chronic bronchitis and emphysema.

Although these diseases often occur together, you may have symptoms 

more characteristic of one than the other. 

In both conditions, airflow out of the lungs is restricted, making 

breathing very difficult.

Up to 90 percent of COPD cases are caused by smoking, and smokers 

are 10 times more likely to die from the disease.

Chronic Bronchitis �Chronic bronchitis is characterized by inflamed 

airway tissue and excessive mucus production. This leads to a 

persistent, productive cough that lasts for several months each year. 

Sometimes the large and small airways of the lungs become narrowed, 

and the lining of the passageways may become scarred. This makes it 

hard to move air in and out of your lungs, resulting in shortness of 

breath.

.Emphysema �In emphysema, the walls between the tiny air sacs in 



the lungs lose their ability to stretch, and they become weakened and break. 

As the lung tissue becomes less elastic, air is trapped inside the air sacs, and 

the exchange of oxygen and carbon dioxide is impaired. 

Damage from COPD is usually permanent and irreversible.

30



31

A direct comparison between the lungs of a healthy non-smoker and a 
heavy long-term smoker.
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From the World Health Organization:

Carcinogenic effects of SHS
In June 2002, a scientific working group of the World Health 
Organization concluded its evaluation of the carcinogenic risks 
associated with involuntary smoking and classified second-hand 
smoke as carcinogenic to humans(1).
Increased  risk of lung cancer:  20-30% at home &  16-19% at work

Other health effects of SHS
There is a 25 to 35% increased risk of suffering acute coronary 
diseases (4). 
Chronic respiratory conditions are also more frequent in non-smokers 
exposed to SHS (5). 
exacerbation of asthma and reduced lung function.
an increased risk of suffering lower tract respiratory infections and ear 
infections (6,7). 
an increase in the number and severity of asthma episodes in 
asthmatic children (8).
There is also evidence that SHS increases the risk of Sudden Infant 



Death Syndrome (SIDS) (9).
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In pregnant women, carbon monoxide (a lethal gas) and the high 

doses of nicotine obtained when they inhale tobacco smoke interferes 

with oxygen supply to the fetus. 

Nicotine readily crosses the placenta, and nicotine concentrations in 

the fetus can be as much as 15 percent higher than maternal levels.

Nicotine also constricts blood vessels, including umbilical blood 

vessels

It appears that nicotine is concentrated in fetal blood, amniotic fluid, 

and breast milk. 

Another ingredient of tobacco smoke, carbon monoxide, has been 

shown to inhibit the release of oxygen into fetal tissues. 

These factors, combined, likely account for the developmental delays 

commonly seen in the fetuses and infants of smoking mothers.
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Women who smoke during pregnancy are at greater risk than 

nonsmokers for premature delivery, and there is a risk of lower birth 

weight for infants carried to term. 

In the United States it is estimated that 20 percent or more of pregnant 

women smoke throughout their pregnancies. 

The adverse effects of smoking may occur in every trimester of 

pregnancy; they range from spontaneous abortions in the first trimester 

to increased premature delivery rates and decreased birth weights in 

the final trimester. 

The decreased birth weights seen in infants of mothers who smoke 

reflects a dose-dependent relationship: the more the woman smokes 

during pregnancy, the greater the reduction of infant birth weight. 

Conversely, women who give up smoking early in pregnancy have 

infants of similar weight to those of nonsmokers.
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http://www.nlm.nih.gov/medlineplus/news/fullstory_133179.html

http://thinkprogress.org/health/2013/03/20/1748731/fda-graphic-cigarette-warnings/

A federal judge on Wednesday declared unconstitutional a Food and Drug Administration requirement that tobacco 
companies prominently display graphic warning labels on cigarette packages.

Judge Richard J. Leon of the United States District Court in Washington ruled that forcing the companies to use the labels, 
which show staged images like a man breathing smoke out of a tracheotomy hole in his neck and a mouth punctured with 
what appear to be cancerous lesions, violated their free speech rights under the First Amendment.

UPDATE 2016: Only weeks after the D.C. appeals panel shot down the FDA’s choice of images for the warning labels, the 
Sixth Circuit Court of Appeals upheld the law’s requirements for bigger and more graphic warnings

The Big Tobacco plaintiffs then petitioned the U.S. Supreme Court to hear a further appeal, but SCOTUS rejected the 
petition without comment in April 2013.

It’s been three years since the D.C. court remanded the rule back into the hands of the FDA, and just as long since the 
Sixth Circuit upheld the constitutionality of the law. So by this point, the agency should have come up with some new 
version that it thinks will pass the next inevitable legal challenge from the tobacco industry.

But there have been no recent public updates on the matter from the FDA and several consumer health advocates we 
spoke to say the agency has been incredibly tight-lipped about what, if anything it’s doing regarding new labels.

https://consumerist.com/2015/02/18/will-the-fda-ever-get-around-to-new-warning-labels-for-cigarettes/

Antitobacco groups on Tuesday filed a lawsuit against the U.S. Food and Drug Administration to push the agency to try 
again to require graphic warning labels on cigarettes.The lawsuit, filed in U.S. District Court of Massachusetts, urges the 
court to force the FDA to abide by the 2009 Family Smoking Prevention and Tobacco Control Act. Under the law, the 
agency was required to issue rules by late 2011 for color graphics on cigarettes that depict the harms of smoking.More on 
this...Tobacco companies get partial win in FDA labeling fightUS tobacco companies revive challenge to FDA over 
labelingWarning labels might stop parents from buying sugary drinks   The FDA previously had sought to comply with the 
law, proposing graphic labels about five years ago that included images of diseased lungs and a body on an autopsy table 
with words such as “smoking can kill you.” However, tobacco companies sued, and those labels were struck down in 
federal court on First Amendment grounds. The FDA hasn’t introduced new labels since then.

http://www.foxnews.com/health/2016/10/05/anti-tobacco-groups-sue-fda-to-require-graphic-warning-labels-on-cigarette-
packs.html
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If people do not start smoking by the time they are 21, then they usually 

don’t ever start.
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http://www.npr.org/sections/health-shots/2015/04/16/400144741/use-of-

e-cigarettes-triples-among-u-s-teens

he new evidence comes as the Food and Drug Administration is 

deciding how strictly to regulate e-cigarettes. The devices heat a 

nicotine-laced fluid, which then becomes a vapor that users inhale. 

While many doctors say the vapor of e-cigarettes is likely less 

damaging than the smoke of burned tobacco leaves, there is intense 

debate about how safe e-cigarettes are. Some public health 

researchers say the electronic devices may be useful for helping some 

smokers give up traditional cigarettes. But many also fear the devices 

may hook a new generation on nicotine and lead them to start smoking 

traditional cigarettes.
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http://rescuescg.com/ca-teen-evidenceofsuccess/
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http://rescuescg.com/ca-teen-evidenceofsuccess/

More uptodate by no graph:

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6424a5.htm
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http://www.tobaccofreekids.org/microsites/statereport2016/
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