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The Leaf That Burns








1.	Title


	The leaf that burns





(Music – wait 8 seconds)





2.	Wilde tobacco plant


	Had the white man not exterminated the Indians – they would probably have been extinguished by themselves, by lung cancer, caused by the smoke of a solanacées plant called tobacco.





3.	Girl burning leaves


	Incomplete burning of any organic matter, whether it is tobacco, wood, or simply leaves, produces smoke. This smoke contains some substances present in the burned material as well as hundreds of new chemicals being formed in the burning process. 





4.	Smoke is a complex mixture


	Smoke then is a complex mixture of minute particles, liquid droplets, and a number of gases. Upon cooling, the liquids and the particulate matter cling to each other forming a sticky brownish-black material called "tar". 





5.	Cigarette "over 1000 chemicals in unburned tobacco"


	Now let's look at tobacco smoke itself. Analyses have shown that some 1000 different chemicals are present in the unburned tobacco leaf. 





6.	Burning cigarette "over 4000 chemicals in tobacco smoke"


	The burning end of a cigarette produces over 4000 chemically different compounds, which are carried in the tobacco smoke.


 


7.	Sidestream/mainstream smoke


	This smoke moves in two directions: the sidestream escapes into the air around and disturbs our neighbor; the mainstream is inhaled and goes into our lungs. 





8.	Mainstream smoke is filtered


	The mainstream smoke is partially filtered: by the tobacco itself, by the filter of the cigarette – if present, and finally by the cleaning mechanisms in the air passageways. 





9.	Sidestream smoke is not filtered


	But the sidestream passes directly into the air without being filtered and adds to the pollutants in a smoke-filled room. 





10.	Man smoking cigar


	The sidestream and the mainstream, which is exhaled, all mix together in the air around the smoker.





11.	Ingredients of tobacco smoke


	This chart lists some of the better-known components of tobacco smoke. Notice that the concentrations of toxins like carbon monoxide, nicotine, ammonia, benzopyrene, and solid particles are much greater in the sidestream smoke than in the mainstream.





(Pause - 3 Seconds)





12.	Respiratory system


	In order to understand the effects these toxins have on the lungs, let's take a brief look at our respiratory system.


The respiratory tract is wonderfully designed to carry the oxygen from the air into the lungs, and to eliminate carbon dioxide and other impurities out of the lungs.





13.	Natural filter


	The airways are constructed to purify and warm up the air passing through them. The nose is the first line of defense trapping many of the impurities present in the air. Smokers bypass this natural filter by inhaling the smoke directly through the mouth and windpipes into the lungs.





14.	Lining of respiratory tract


	The entire respiratory tract is lined with millions of tall column-like cells intermingled with goblet shaped mucus secreting cells.





15.	Movement of cilia


	On top of each columnar cell are clusters of hair-like cilia. These tiny brushes rapidly sweep back and forth up to 60 beats per second. The downward beat towards the lungs is slow and gentle, but the upward beat towards the nose and throat is rapid and forceful.





16.	Mucus layer


	A layer of sticky mucus rides on top of the cilia trapping dust and other air contaminants – purifying, moistening, and warming or cooling each breath of air before it reaches the delicate air sacs.





17.	Macrophage


Carried in the fluid on the inner surface of the lungs are macrophages, giant white cells, which act like scavengers, gobbling up bacteria and other wastes. These are then swept out as the mucus escalator, propelled by the beating cilia, moves up the airways. But what does smoking do to the efficiency of this cleaning system?





18.	Effects of tobacco smoke - particles 


	First are the particles of tar in the smoke. These harsh chemicals irritate the bronchial lining causing a narrowing or constriction of the airways. This makes it harder to breathe.





19.	Effects of tobacco smoke - irritants


	Next are the irritants. These cause an increase in the number of goblet cells with an increase of mucus production. This makes the mucus layer thicker, which further clogs up the already narrowed air passages.





20.	Cilia slows down – mucus builds up


	A treacherous irritant is acrolein. Along with cyanide gas and possibly the nicotine, they cut down the cilia movement. There is evidence that the very first puff of a cigarette stops the beating of the cilia for almost half an hour.





21.	Mucus elevator impaired


	The condensing liquids and tars stick to the mucus barrier making it too viscous for the mucus elevator. No longer can the mucus be easily moved up to the mouth where it is normally swallowed or spat out. This means that coughing is the only way left to the smoker to clean his lungs.





22.	Destruction of cilia and columnar cells


	Some of the cancer producing poisons attack the cilia. Then the tars contact the columnar cells. Gradually they lose their cilia, slowly shrink, and finally change to flat, skinlike squamous cells, which are precancerous.





23.	Terminal air sacs


	Deep in the lungs, the terminal air sacs are coated on the inside with a fluid containing detergent. This substance called surfactant makes it easier for the air cells to expand during inspiration. It also prevents the air sacs from collapsing during expiration. But the chemicals in tobacco smoke block the formation of this detergent-like substance.





24.	Ruptured air sacs


	In emphysema, the air sacs gradually stretch or dilate. They lose their elasticity; their walls weaken and finally break. Several air sacs unite forming a larger non-elastic cavity or bleb.





25.	Beginning of emphysema


	Because oxygen is rapidly carried away, stale air now fills these blebs. Increased pressure is now needed to force air out of the lungs, which further weakens the walls. Once this process of cells rupturing and blebs enlarging is started, it becomes self-perpetuating.





26.	Cross section of airway destruction


	Let's summarize what happens to the lungs exposed to tobacco smoke:





•	The particles and chemicals cause a narrowing of the airways with increased resistance to airflow.


•	Increase in the number of mucus secreting cells along with increased mucus production. This results in a further narrowing of the airways and more resistance.


•	Cilia are paralyzed and then destroyed which impairs the mucus escalator and further clogs the airways.


•	The air sacs break down forming blebs which hinders the lung function.





These effects combine to result in chronic bronchitis.





27.	Poiseuille's Law


	If a small bronchiole is narrowed by 10%, airflow through that airway is reduced to only 65% of normal. No wonder that smokers get out of breath so easily. This impact can be exactly calculated applying the Poiseuille's law.





28.	Bronchial tree


	Before going further, let's take a look at the anatomy of the air passageways or bronchial tree.


	Notice that there is much branching of the bronchial tubes becoming smaller and smaller until they finally end in the air sacs.


At the same time the speed of the air flow gets slower and slower.





29.	Total air space enlarges


	The reason for this is that the combined diameter of the bronchioles becomes larger and larger at each branching.


Notice the difference in the size of the diameter at various points. The combined diameter of B and C is larger than the diameter at point A. This expansion of total air space causes the air to gradually slow down as it travels through the lungs until it enters the delicate air sacs.





30.	Bronchus enlarges before dividing


	Another interesting feature is that the bronchial tube enlarges before it divides as seen by comparing the diameters at points A and D.





31.	Venturi effect in bronchus


	This changing in size of diameters causes what is known in physics as the Venturi effect. When air or water moves through a channel, the air or water travels faster where the channel is narrower but slower where the channel widens.





32.	River


	This fact is readily demonstrated in nature. Rapidly flowing water passing through a narrow channel carries sand and debris,





33.	Sand bank


	but as the stream widens and the water flow is slowed, the particles of sand carried in the water settle out and over time they form sand banks. The same thing happens in our respiratory system.





34.	Cleansing mechanism of bronchus (1)


	The repeated widening and narrowing of the bronchi with the speeding and slowing of air travel, allows for some of these dust particles to settle out. 





35.	Cleansing mechanism of bronchus (2)


	Besides this, the ever branching of the passageways slows down the flow of air. This further cleans the air before it arrives at the air sacs. The Creator thus designed the bronchial tree as a "cleansing mechanism" so dust and germs might never reach the delicate air sacs.





36.	Cleansing mechanism of bronchus – primary cancer


	It should be obvious by now that most of the particles and tars in tobacco smoke are deposited at those points where the bronchi widen and also where they divide. It is at these sites where primary cancer of the lung often begins.





37.	Terminal air sacs


	Despite these efficient cleaning mechanisms, the air entering the delicate air sacs still contains tobacco smoke contaminants.





38.	Cigarette smoking is the major cause of...


	Therefore, cigarette smoking is the major cause of lung cancer. But that's not all. It is also the major cause of chronic obstructive lung disease, which includes chronic bronchitis and emphysema.





39.	Chronic bronchitis


	We speak of chronic bronchitis when an individual has a cough with phlegm during three or more months out of the year and persists for two or more years.





40.	Patient – Irritation & swelling...


	Tobacco smoke produces irritation and swelling of the bronchial lining. In addition, both the number and the size of mucus secreting glands are increased in the air passageways. Bacteria and other organisms produce a chronic low-grade infection.


	Because of the increased narrowing of the small bronchial tubes and the accumulation of large amounts of mucus, the smoker has increased difficulty in carrying oxygen to the lungs and discharging carbon dioxide from the lungs.





41.	Emphysema patient 


	Pulmonary emphysema results from the slow but steady loss of elastic tissue in the lungs.





42.	Lungs: Normal / emphysematous


	The air sacs gradually enlarge or overstretch; the walls weaken and burst, with an increasing number of cells uniting to form large useless bubble-shaped blebs.





43.	One more breath


Breathing becomes progressively more difficult. The capacity to exchange carbon dioxide and oxygen may be reduced to one-tenth that of normal. The sufferer gasps for air at the last exertion and life itself becomes a marginal existence, a fight for one more breath of air.





44.	Emphysema patient smoking


	Most smokers have a combination of both chronic bronchitis and emphysema. If there is more coughing and phlegm it is chronic bronchitis; if more shortness of breath, then it is emphysema.





45.	Chart: Chronic bronchitis


Both of these diseases increase in relation to the amount smoked. With half a pack per day there is 3½ times increase in chronic bronchitis when compared to nonsmokers. Beyond two packs per day the risk is more that 8 times as much.





46.	Chart: Emphysema


	The same is true with emphysema. In fact, research shows that all smokers are in the process of developing emphysema. This table shows the relationship between the amount smoked and deaths from emphysema. The more is smoked, the higher is the death rate.





47.	I choose to quit smoking!


	After quitting smoking both these diseases begin to improve. The irritation, the swelling, the production of mucus, and the resultant cough with sputum, all decrease and breathing becomes easier.


	Unfortunately, any destruction of the elastic tissue and the rupture of air sacs is irreparable and some shortness of breath may still remain.





48.	Quit now


	This is a good reason to quit smoking now, for choosing not to smoke is the best cure for diseases caused by 





49.	Title slide


	THE LEAF THAT BURNS.





(Wait until music ends)
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