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How many people use tobacco? 
Cigarette smoking has decreased among adults in the United States 
from about 42% of the population in 1965 to about 19% in 2011 (the 
latest year for which numbers are available).But it’s still the most 
common form of tobacco use in the US: about 43.8 million (or 1 in every 
5) adults currently smoke cigarettes. About 22% of men and 17% of 
women were cigarette smokers in 2011. Education is linked to smoking 
rates, with lower smoking rates in groups with higher levels of 
education. More people smoke in the Midwest (22%) and South 
(21.0%), and fewer smoke in the West (15%). 
Tobacco use does not end with cigarettes; other forms of tobacco use 
are common. In 2010, a survey by the US Substance Abuse and Mental 
Health Administration found that 8.9 million people used smokeless or 
spit tobacco. The same survey reported that 13.2 million smoked cigars, 
and 2.2 million people smoked tobacco in pipes. 
 
http://www.cancer.org/cancer/cancercauses/tobaccocancer/
questionsaboutsmokingtobaccoandhealth/questions-about-smoking-
tobacco-and-health-how-many-use 
 



Tobacco, a plant of the nightshade family. The term is applied also to 
the cured and processed leaves of certain varieties of the plant, which 
are used in the manufacture of cigarettes, cigars, pipe tobacco, 
chewing tobacco, and snuff. Nicotine, an alkaloid contained in tobacco, 
is used for medical purposes and as an insecticide. Tobacco is one of 
the most important commodities in world trade, and is of major 
importance in the economy of the United States. 
China is by far the world's leading tobacco producer, with the United 
States ranking second. Most of the United States crop is produced in 
North Carolina and Kentucky. The United States exports about half of 
its production. It also imports large quantities, especially Turkish, or 
Oriental, tobacco, from Turkey, Bulgaria, Yugoslavia, and Greece. 
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A Little Botany 
 
Cannabis sativa is believed to be a native plant of India.  
It is a herbaceous annual that can grow to a height of between 13 and 
18 feet (4 to 5.4 meters). The plant has flowers that bloom from late-
summer to mid-fall.  
 
Cannabis plants usually have one of two types of flowers, male or 
female, and some plants have both. Male flowers grow in elongated 
clusters along the leaves and turn yellow and die after blossoming.  
 
Female flowers grow in spike-like clusters and remain dark green for a 
month after blossoming, until the seed ripens.  
 
Hashish, which is more powerful than marijuana, is made from the 
resin of the cannabis flowers. 
 
Cannabis leaves are palmately divided, normally into 3-7 leaflets  
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CLASSIFICATION OF CANNABIS is disputed by botanists. They disagree about 
the family to which it belongs and also about the number of species.  
The plant is sometimes placed in the fig or mulberry family (Moraceae) or the 
nettle family (Urticaceae), but it is now usually separated, together with the hop 
plant (Humulus), into a distinct family: Cannabaceae.  
 
 It has been widely thought that there is one species, Cannabis sativa, which, partly 
as a result of selection by man, has developed many "races" or "varieties," for 
better fiber, for more oil content, or for stronger narcotic content. 
  
Selection for narcotic activity has been especially notable in such areas as India, 
where intoxicating properties have had religious significance.. Environment also 
has probably influenced this biologically changeable species, especially for fiber 
excellence and narcotic activity.  
 
Current research indicates that there may be other species: C. indica and C. 
ruderalis. All Cannabis is native to central Asia.  
 
http://www.erowid.org/library/books_online/golden_guide/g31-40.shtml 
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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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Cannabis varieties  have been artificially bred for three specific qualities:!
!
Varieties primarily cultivated for their fiber, are characterized by long stems and little branching･  
Plants are grown close together and harvested before flowering because the fiber quality declines  
after flowering.  These strains have also been selected for low concentration of active incgredients.  
Used in lots of  products, rope to clothes to ship sails to paper!
!
!
[More on Hemp:  The marijuana plant has many uses. Its stiff, fibrous stalk can be used to make 
lots of products, from food to ship sails. The stalk is comprised of two parts -- the hurd and the 
bast. The bast provides fibers that can be woven into many fabrics. These fibers (also called hemp) 
are woven to create canvas, which have been used to make ship sails for centuries.The hurd 
provides pulp to make paper, oil to make paints and varnishes, and seed for food. Marijuana plants 
produce a high-protein, high-carbohydrate seed that is used in granola and cereals. Hemp oil and 
seed contain only trace amounts of psychoactive chemicals.]!
 
 

!
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!
Varieties are grown for seed from which hemp oil  is extracted.  Hemp oil is used in place of 
olive oil or sawflower oill and noted for its  high level of essential fatty acids and lowest levels of 
saturated fats.  It’s also used for making soaps, body and aromatherapy products as well as 
paints and varnishes .  [NOTE:  Today's hemp products imported for the commercial market 
in the United States have been bred supposedly to carry extremely low levels of THC if any, 
however, there is controversy as to how hemp oil consumption interferes with drug testing.] 
!
Varieties are grown for medicinal or recreational purposes, which is what we will be talking 
about today. Cannabis as a medicine was common throughout most of the world in the 1800s. 
It was used as a primary pain reliever until the invention of aspirin.Cannabis was listed in the 
United States Pharmacopeia from 1850 until 1942, however the United States federal 
government does not currently recognize any legitimate medical use.!
(Note:  The United States Pharmacopeia (USP) is the official public standards-setting authority for all 
prescription and over-the-counter medicines, dietary supplements, and other healthcare products 
manufactured and sold in the United States. USP sets standards for the quality of these products and works 
with healthcare providers to help them reach the standards. USP is an independent, science-based public 
health organization.)!
!
[More on Hemp:  The marijuana plant has many uses. Its stiff, fibrous stalk can be used to make 
lots of products, from food to ship sails. The stalk is comprised of two parts -- the hurd and the 
bast. The bast provides fibers that can be woven into many fabrics. These fibers (also called hemp) 
are woven to create canvas, which have been used to make ship sails for centuries.The hurd 
provides pulp to make paper, oil to make paints and varnishes, and seed for food. Marijuana plants 
produce a high-protein, high-carbohydrate seed that is used in granola and cereals. Hemp oil and 
seed contain only trace amounts of psychoactive chemicals.]!
 
 

!



Hemp oil is regarded as ‘Nature’s most perfectly balanced oil’ because 
it’s rich in Omega 6 (linolei/LA) and Omega 3 (alpha-linolenic/LNA), also 
referred to as the EFA’s (Essential Fatty Acids), in the perfect 3:1 ratio 
which is optimal for the human consumption. 
 
http://hempprotein101.com/hemp-oil/ 
 
Omega-6 fatty acids are considered essential fatty acids: They are 
necessary for human health but the body can' t make them -- you have 
to get them through food. Along with omega-3 fatty acids, omega-6 fatty 
acids play a crucial role in brain function, as well as normal growth and 
development. Also known as polyunsaturated fatty acids (PUFAs), they 
help stimulate skin and hair growth, maintain bone health, regulate 
metabolism, and maintain the reproductive system. 
Read more: 
http://www.umm.edu/altmed/articles/
omega-6-000317.htm#ixzz1oIiwVUVn 
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Varieties are grown for medicinal or recreational purposes, which is what we will be talking 
about today. Cannabis as a medicine was common throughout most of the world in the 1800s. 
It was used as a primary pain reliever until the invention of aspirin. Cannabis was listed in the 
United States Pharmacopeia from 1850 until 1942, however the United States federal 
government does not currently recognize any legitimate medical use.!
(Note:  The United States Pharmacopeia (USP) is the official public standards-setting authority for all 
prescription and over-the-counter medicines, dietary supplements, and other healthcare products 
manufactured and sold in the United States. USP sets standards for the quality of these products and works 
with healthcare providers to help them reach the standards. USP is an independent, science-based public 
health organization.)!
!
[More on Hemp:  The marijuana plant has many uses. Its stiff, fibrous stalk can be used to make 
lots of products, from food to ship sails. The stalk is comprised of two parts -- the hurd and the 
bast. The bast provides fibers that can be woven into many fabrics. These fibers (also called hemp) 
are woven to create canvas, which have been used to make ship sails for centuries.The hurd 
provides pulp to make paper, oil to make paints and varnishes, and seed for food. Marijuana plants 
produce a high-protein, high-carbohydrate seed that is used in granola and cereals. Hemp oil and 
seed contain only trace amounts of psychoactive chemicals.] 
!

The United States Pharmacopeial Convention (USP) is a scientific nonprofit 
organization that sets standards for the identity, strength, quality, and purity of 
medicines, food ingredients, and dietary supplements manufactured, distributed 
and consumed worldwide. USP’s drug standards are enforceable in the United 
States by the Food and Drug Administration, and these standards are developed 
and relied upon in more than 130 countries.USP standards are developed and 
revised by more than 800 volunteer experts, including international participants, !



http://newhaiti.files.wordpress.com/2010/05/hempuses.jpg 
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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. 
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Marijuana plants contain more than 400 chemicals, 60 of which fit into 
a category called cannabinoids.  THC, delta9-tetrahydrocannabinol, is 
the primary active ingredient. 
 The concentration of THC and other cannabinoids varies 
depending on growing conditions, plant genetics and processing 
after harvest. 
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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 
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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 !
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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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Like nicotine, smoking is also the most expedient way to get the THC 
and other chemicals into the bloodstream. When the smoke from 
marijuana is inhaled, the THC goes directly to the lungs. Your lungs are 
lined with millions of alveoli, the tiny air sacs where gas exchange 
occurs. These alveoli have an enormous surface area -- 90 times 
greater than that of your skin -- so they make it easy for THC and other 
compounds to enter the body. The smoke is absorbed by the lungs just 
seconds after inhaling. 
 
You can also eat marijuana. In this case, the marijuana enters the 
stomach and the blood absorbs it there. The blood then carries it to the 
liver and the rest of the body. The stomach absorbs THC more slowly 
than the lungs. When marijuana is eaten, the levels of THC in the 
body are lower, but the effects last longer. 
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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. 
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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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Chemicals called neurotransmitters allow neurons to communicate 
with each other. 
Neurotransmitters fill the gap, or synapse, between two neurons and 
bind to protein receptors, which enable various functions and allow 
the brain and body to be turned on and off. 
 
Some neurons have thousands of receptors that are specific to 
particular neurotransmitters. 
Foreign chemicals, like THC, can mimic or block actions of 
neurotransmitters and interfere with normal functions. 
 
 



26

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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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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The discovery of receptors for THC and cannabinoids in general came indirectly.  Receptors, CB1 
and CB2, were known to exist in the cell membrane of some neurons but it was not known what they 
were receptors for naturally (besides being receptors for THC).  Then, in 1992, William Devane and 
Lumír Hanu_ the Hebrew University in Jerusalem isolated Anandamide, a naturally occurring 
cannabinoid neurotransmitter found in the brain of animals, as well as other organs.  
!
The name is taken from the Sanskrit word ananda, which means "bliss", and amide.!
Anandamide's effects can be either central, in the brain, or peripheral, in other parts of the body. 
These distinct effects are mediated by the CB1 receptor in the central nervous system, and the CB2 
receptor in the periphery. The latter is mainly involved in functions of the immune system.!
!
Anandamide receptors have been shown to be involved in the management of short term 
memory[2] – especially forgetfulness. Studies are under way to explore what role anandamide plays in 
human behavior, such as eating and sleep patterns, and the part it plays in pain relief.!
We do know some things:!
We do know that Anandamide is also important for implantation of the early stage embryo in its 
blastocyst form into the uterus. Therefore cannabinoids like THC might interfere with the earliest 
stages of human pregnancy[3].!
!
Anandamide also is important in the regulation of feeding behavior, and the neural generation of 
motivation and pleasure. Anandamide enhance food intake in animals and humans, an effect that 
is sometimes called the 'marijuana munchies.' In addition, anandamide injected directly into the 
forebrain reward-related brain structure nucleus accubanes enhances the pleasurable responses of rats 
to a rewarding sucrose taste, and enhances food intake as well.!
!
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The regions of the brain with large numbers of CB1 receptors are consistent with 
the behavioral effects produced by cannabinoids 
High concentrations of cannabinoid receptors exist in 3 brain regions:  the 
hippocampus, cerebellum and basal ganglia. 
 The hippocampus is located within the temporal lobe and is important for short-term 
memory and learning.  
When the THC binds with the cannabinoid receptors inside the hippocampus, it 
interferes with the recollection of recent events..   
THC also affects coordination, which is controlled by the cerebellum.  
The basal ganglia controls unconscious muscle movements, which is another reason 
why motor coordination is impaired when under the influence of marijuana. 
 
Other brain regions have some receptors: 
 
the cerebral cortex, associated with higher cognitive functions;!
 and the nucleus accumbens, regarded as the reward center of the brain. !
the hypothalamus, mediating body housekeeping functions;!
 the amygdala, associated with emotional responses and fears; !
the spinal cord, associated with peripheral sensations like pain; !
the brain stem, associated with sleep, arousal, and motor control; !
and the nucleus of the solitary tract, associated with visceral sensations like nausea 
and vomiting. [4]!
!
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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 neucleus 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.ﾊ It has been shown to mimic endogenous (or the bodyﾕ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).ﾊﾊ 
Nicotine receptors are located throughout the brain; however, nicotine exerts its greatest effects on brain 
reward in the NA (1,2,3).ﾊBy acting on these neurons, nicotine increases release of dopamine in the NAﾊﾊ 
(1,2,4).ﾊ Nicotinic antagonists, chemicals which block the actions of nicotine at its receptor, inhibit dopamine 
release while nicotinic agonists increase dopamine release (1,2).ﾊ Thus, nicotine leads to increased 
dopamine concentrations in the brain reward pathway like other drugs of abuse. 
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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. 



34

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.  
 
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.  
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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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Gupta, who changed his mind while in the process of making 
documentary on the subject, "WEED," found in a search of medical 
studies from the past year that only 6 percent investigated potential 
benefits of the drug, rather than its harms.  
http://www.popsci.com/science/article/2013-08/sanjay-gupta-apologizes-his-anti-
marijuana-stance 
 
Federal Obstruction of Medical Marijuana Research 
Although 18 states and the District of Columbia have approved medical marijuana laws, 
the Institute of Medicine’s call for expanded clinical trials on marijuana’s medical safety 
and efficacy remains largely unfulfilled.1 In 2008, the American College of Physicians 
noted that “research expansion has been hindered by a complicated federal approval 
process [and] limited availability of research-grade marijuana ... .”2 In addition to the 
standard FDA and DEA approvals needed for all research using Schedule I drugs, 
researchers conducting trials with marijuana must receive approval through a National 
Institute on Drug Abuse/Public Health Service (NIDA/PHS) protocol review process that 
exists for no other drug.3 
Over a dozen recent small-scale Phase 2 clinical trials have found support for 
marijuana’s medical efficacy.4 However, NIDA’s monopoly on the federally approved 
marijuana supply, federal obstruction of privately-funded research, and a lack of public 
funding for research have created a catch-22: While more than a million Americans find 
relief under state medical marijuana laws, they often hear that there is not enough 
large-scale Phase 3 research to make marijuana available by prescription. Yet, the deck 
is stacked against that research happening. 
 



Research based on work done by Robert Grable at the Claremont 
Graduate School with doctorate in Psychology and experimental 
psychology. 
 
This is the ratio of fatal dose to effective dose.  I high ratio means that 
the fatal does is much higher than the effective dose.  A low number 
means you need to take an amount of the drug to get high is is much 
closer to the effective dose. 
 
Kava Kava:  The roots of the plant are used to produce a drink with 
sedative and anesthetic properties. Kava is consumed throughout the 
Pacific Ocean cultures of Polynesia, including Hawaii, Vanuatu, 
Melanesia and some parts of Micronesia. Kava is sedating and is 
primarily consumed to relax without disrupting mental clarity. Its active 
ingredients are called kavalactones. 
 
Dimethytryptamine (DMT) DMT is also the primary psychoactive in 
ayahuasca, an Amazonian Amerindian brew employed for divinatory 
and healing purposes.  
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From http://www.drugabuse.gov/publications/marijuana-abuse/
marijuana-addictive 
 
See http://www.psychologytoday.com/blog/almost-addicted/201311/is-
marijuana-addictive 
 
http://www.cnn.com/2014/01/20/health/marijuana-versus-alcohol/ 
 
Long-term marijuana use can lead to addiction; that is, people have 
difficulty controlling their drug use and cannot stop even though it 
interferes with many aspects of their lives. It is estimated that 9 percent 
of people who use marijuana will become dependent on it.10 The 
number goes up to about 1 in 6 in those who start using young (in their 
teens) and to 25-50 percent among daily users.11,12 Moreover, a study 
of over 300 fraternal and identical twin pairs found that the twin who 
had used marijuana before the age of 17 had elevated rates of other 
drug use and drug problems later on, compared with their twin who did 
not use before age 17.13 
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http://www.sciencedaily.com/releases/2009/02/090202175105.htm 
 
http://www.eurekalert.org/multimedia/pub/12004.php?from=129931 
 
Very good review article:  http://journal.frontiersin.org/Journal/10.3389/
fpsyt.2013.00053/full#B109 
 
Adolescents and young adults who are heavy users of marijuana are 
more likely than non-users to have disrupted brain development, 
according to a new study. Pediatric researchers found abnormalities in 
areas of the brain that interconnect brain regions involved in memory, 
attention, decision-making, language and executive functioning skills. 
The findings are of particular concern because adolescence is a crucial 
period for brain development and maturation 
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Comparisons of control group and MJ users after 30 days of abstinance 
 
The current study demonstrated that MJ exposure was associated with 
poorer psychomotor speed, sustained attention and cognitive inhibition 
in a dose-dependent manner in young adults, findings that are 
consistent with other samples of adolescent MJ users. Male MJ users 
demonstrated greater cognitive slowing than females.  
http://journals.cambridge.org/action/displayAbstract?
fromPage=online&aid=8631146 
 
We (Medina et al., 2007a) compared neuropsychological functioning in 
a sample of demographically matched healthy controls and MJ-using 
adolescents without comorbid psychiatric disorders who underwent 28 
days of monitored abstinence. After controlling for alcohol use, 
adolescent MJ users demonstrated deficits in complex attention, verbal 
story learning, sequencing ability, and slower psychomotor speed 
compared to controls (Medina et al., 2007a). In a follow-up study that 
included 59 teens and emerging adult MJ users and controls, we found 
a similar pattern of cognitive deficits in the MJ users who demonstrated 
poorer complex attention, slower psychomotor speed, and reduced  
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Regular cannabis use that starts in adolescence strips away IQ, a 
NIDA-supported 25-year study of 1,000 individuals suggests. Study 
participants who initiated weekly cannabis use before age 18 dropped 
IQ points in proportion to how long they persisted in using the drug, 
while nonusers gained a fraction of a point. 
 
The findings, from a study tracking people’s habits from childhood 
through middle age, suggest that the developing teenage brain is 
especially vulnerable to drug use, the authors concluded. The research 
appears in Proceedings of the National Academy of Sciences. 
The new report draws on periodic interviews with 1,037 people tracked 
from birth to age 38, who talked about how often they smoked 
marijuana and whether it was causing any problems. 
“Adolescent-onset cannabis users showed significant I.Q. declines, and 
more persistent use was associated with greater declines,” said the 
lead author, Madeline H. Meier, a postdoctoral researcher at Duke 
University. 
The study participants who used marijuana heavily from high school 
through age 38 scored 8 points lower on an I.Q. test than they had 
when originally tested, as 13-year-olds. I.Q. scores are usually very  
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The 1, 2 and 3 at the top indicate some assessement scale for cannibis 
dependence.  3 more dependent than 1 
 
Dr. Moffitt notes that although she and her colleagues had expected to 
see impairments in memory, “all kinds of functions were impaired, 
across the board. Virtually every kind of brain function was involved: 
memory, processing speed, executive functions, verbal skills, attention, 
and so forth.” 
 
When researchers matched adolescent-onset and adult-onset cannabis 
users with equally persistent use, they saw greater IQ declines among 
the adolescent-onset users (see Figure 2). In fact, whereas individuals 
who were dependent on cannabis before age 18 and in a total of 3 or 
more assessments lost 8 IQ points, on average, individuals who 
developed dependence as adults did not exhibit IQ declines in relation 
to their cannabis dependence 
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IQ effects do not seem to disappear with age or stoppage of use. 
 
http://www.drugabuse.gov/news-events/nida-notes/2013/08/early-onset-
regular-cannabis-use-linked-to-iq-decline 
 
\\http://www.youtube.com/watch?v=qJXnxHYapbE 
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http://www.northwestern.edu/newscenter/stories/2013/12/marijuana-
users-have-abnormal-brain-structure--poor-memory.html 
 
CHICAGO --- Teens who were heavy marijuana users -- smoking it daily 
for about three years -- had abnormal changes in their brain structures 
related to working memory and performed poorly on memory tasks, 
reports a new Northwestern Medicine® study.  
A poor working memory predicts poor academic performance and 
everyday functioning. 
The brain abnormalities and memory problems were observed during 
the individuals’ early twenties, two years after they stopped smoking 
marijuana, which could indicate the long-term effects of chronic use. 
Memory-related structures in their brains appeared to shrink and 
collapse inward, possibly reflecting a decrease in neurons. 
The study also shows the marijuana-related brain abnormalities are 
correlated with a poor working memory performance and look similar to 
schizophrenia-related brain abnormalities. Over the past decade, 
Northwestern scientists, along with scientists at other institutions, have 
shown that changes in brain structure may lead to changes in the way 
the brain functions. 
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http://www.youtube.com/watch?v=qJXnxHYapbE From National 
Institute on Drug Abuse (NIDA/NIH) 2013 
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Medical cannabis refers to use of Cannabis as a prescription drug, 
mostly as an antimedic (which reduces vomiting and nausea).  
Antimetics are typically used to treat motion sickness. The side 
effects of opioid analgesics (pain killers) and chemotherapy 
directed against cancer. 
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Marijuana is taken by patients with multiple sclerosis to relieve muscle 
spasms and by women to relieve the pain of menstrual cramps 
 
 
 



48

Because of its therapeutic nature, marijuana has been used in the 
treatment of conditions like cancer and AIDS ( in order to suppress 
nausea and stimulate appetite). 
 
StudyThe majority (73 per cent) of those in the THC group said their 
enjoyment of food increased compared with 30 per cent of those in the 
placebo group, Prof. Wendy Wismer of the University of Alberta and her 
co-authors reported in the journal Annals of Oncology.Appetite 
improved for 64 per cent of those in the THC group, with three patients 
showing no change and one gave incomplete data.Among the placebo 
group, half had either decreased appetite, and 20 per cent showed no 
change. 
 
The study was funded by the Canadian Institutes of Health Research, 
the Alberta Cancer Board, Alberta Heritage Foundation for Medical 
Research, Natural Sciences and Engineering Research Council of 
Canada. 
 
http://www.cbc.ca/news/health/story/2011/02/23/cannabis-appetite.html 
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Because of its effects on dilation of blood vessels, it used used by 
patients with glaucoma to alleviate eye pressure);  it is also used 
to help epilepsy patients to stop convulsions. 
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It can help help indiviiduals who have trouble sleeping. 
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Late in the 1970s, a synthetic version of THC was synthesized to make the drug, Marinol .  Approved by 
the FDA for patients receiving chemotherapy (to decrease vomiting & nausea) & AIDS patients (to 
stimulate appetite to decrease weight loss).!
Users reported several problems with Marinol, however, that led many to abandon the pill and resume 
smoking the plant. !
Patients complained that the violent nausea associated with chemotherapy made swallowing pills 
difficult. !
Smoked marijuana takes effect almost immediately, and is therefore easily dosed; many patients only smoke 
enough to feel the medical effects --   Marinol can take longer than 1 hour to feel effects. [the FDA has 
approved no medications that are smoked; some of same problems as tobacco; in fact a joint can have 4x 
the tar of a tobacco cigarette]!
Many complained that Marinol was more potent than they needed, and that the mental effects made 
normal daily functioning impossible. !
In addition, Marinol was far more expensive, costing upwards of several thousand dollars a year for 
the same effect as smoking a plant easily grown throughout most of the world.!
Many users felt Marinol was less effective, and that the mental effects were far more disastrous; !
some studies have indicated that other chemicals in the plant may have a synergistic effect with THC.!

!for example - CBD is an anticonvulsant for ms patients!
!                      CBC is an antiinflammatory for pain-killing properties!

!
From www.marinol.com:MARINOL has been proven to be effective in: 
A study of 454 patients with cancer who received a total of 750 courses of chemotherapy for 
various malignancies･MARINOL reduced nausea and vomiting in about two thirds of these 
treatment courses. 
 
A 6-week study of 139 patients who had AIDS and appetite loss associated with weight loss･
MARINOL provided statistically significant improvement in appetite compared with placebo (a 
sugar pill).  Reduction in nausea and trends toward improved body weight and mood were also  
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Sativex is an oromucosal (mouth) spray developed by the UK company GW Pharmaceuticals for multiple 
sclerosis patients, who can use it to alleviate neuropathic pain and muscle spasms.!
 !
Sativex is made by blending pure extracts of cannabis plants. !
!
Sativex is formulated to contain two of the main active ingredients of cannabis: tetrahydrocannabinol (THC) and 
cannabidiol (CBD) in a 1.08:1 ratio, but it also contains everything else that is in the aerial parts (i.e., all but the 
roots) of the plant.!
!
In June 2010, the Medicines and Healthcare products Regulatory Agency of the United Kingdom licensed 
Sativex as a prescription-only medicine for the treatment of spasticity due to Multiple Sclerosis. This regulatory 
authorization represents the world's first full regulatory approval for the medicine. Sativex is being marketed in 
the UK by Bayer Schering Pharma.!
!
In Canada, Sativex has been approved by Health Canada under a licence with conditions (NOC/c) for 
prescription use[1] . The product is approved in Canada as adjunctive treatment for the symptomatic relief of 
neuropathic pain in multiple sclerosis,[1] and also for pain due to cancer.!
!
In Summer of 2007 GW Pharmaceuticals was to begin a Phase III trial in the U.S for cancer patients. The 300 
patient, double-blind, randomized placebo controlled study will evaluate the effect of Sativex in relieving average 
daily pain, reducing the use of breakthrough opioid medications, improving the quality of sleep and relevant 
aspects of quality of life among other measures.  !
UPDATE:!
In February 2007, GW Pharmaceuticals also entered into a long-term research and development alliance on 
medicinal cannabinoids with Otsuka Pharmaceutical, which gave Otsuka exclusive rights to develop and market !
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Lung Cancer:  nonsmokers:  a few/100,000;   Smokers:  300/100,000 
 
 
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  
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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) 
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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  
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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  
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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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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 
 
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. 
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http://www.sciencedaily.com/releases/2013/11/131125121904.htm 
Date: 
November 25, 2013 
 
Source: 
University of Waterloo and U. of Illinois in Chicago 
 
Summary: 
A paper published shows that graphic warning labels on cigarette packs 
led to a decrease in smoking rates in Canada of 12 percent to 20 
percent from 2000 to 2009. Researchers estimate that the introduction 
of graphic warnings in the United States could lead to a decrease of 
between 5.3 and 8.6 million smokers. 
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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://rescuescg.com/ca-teen-evidenceofsuccess/ 
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http://rescuescg.com/ca-teen-evidenceofsuccess/ 
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Figure 4. Deficits in mean total Frontal Assessment Battery (FAB) 
total score in early adolescent MJ use onset (EO, n = 49), late adult 
onset (LO, n = 55), and control groups (DFC, n = 44) (scores are in 
a T-score metric; mean = 50, SD = 10 with lower scores indicating 
impairment; adapted from 
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