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Marijuana

infectious disease or cancer. Ifthere were significant
damage, we might expect to find a higher rate of
these diseases among young people beginning in the
1960s, when marijuana first became popular. There
is no evidence of that.

The effects of marijuana on the reproductive sys-
tem are a more complicated issue. In men, a single
dose of THC lowers sperm count and the level of
testosterone and other hormones. Tolerance to this
effect apparently develops; in the Costa Rican study,
marijuana smokers and controls had the same test-
osterone levels. Although the smokers in that study
began using marijuana at an average age of 15. it
had not affected their masculine development.
There is no evidence that the changes in sperm
count and testosterone produced v marijuana affect
sexual performance or fertility.

In animal experiments THC has also been
reported to lower levels of female hormones and
disturb the menstrual cycle. When monkeys, rats,
and mice are exposed during pregnancy to amounts
of THC equivalent to a heavy human smoker's dose,
stillbirths and decreased birth weight are some-
times reported in their offspring. There are also
reports of low birth weight, prematurity, and even a
condition resembling the feta! alcohol syndrome in
some children of women who smoke marijuana
heavily during pregnancy. The significance of these
reports is unclear because controls are lacking and
other circumstances make it hard to attribute
causes. To be safe, pregnant and nursing women
should follow the standard conservative recommen-

Assessing Allegations
of Child Sexual Abuse

By Diane H. Schetky, MD and Elissa
P. Benedek, MD

Heightened public and professional concern has
led to overreporting of suspected child sexual abuse.
According to the American Humane Association, 60
percent ofsuch reports are unsubstantiated. Some of
these are probably valid cases dropped for lack of
evidence or because a child is too young to testuy.
Since sexual abuse of very young children usually
does not involve penetration of orifices, physical
evidence is often lacking, and it may also be difficult
for a young child to describe such experiences accu-
rately and repeatedly. Other cases are not prose-
cuted because the law chooses to disregard evidence
obtained by highly coercive or suggestive tech-

dation to avoid all drugs, including cannabis, that
are not absolutely necessary.

A well-confirmed danger of long-term heavy
marijuana use is its effect on the lungs. Smoking
narrows and inflames air passages and reduces
breathing capacity; damage to bronchial cells has
been observed in hashish smokers. Possible harmful
efTects include bronchitis, emphysema, and lung
cancer. Marijuana smoke contains the same carcin-
ogens as tobacco smoke, usually in somewhat higher
concentrations. Marijuana is also inhaled more
deeply and held in the lungs longer, which increases
the danger. On the other hand, almost no one
smokes 20 marijuana cigarettes a day. Higher THC
content in marijuana may reduce the danger of
respiratory damage, because less smoking is
required for the desired effect. This is true only as
long as no significant tolerance develops, and as long
as users do not try to get a proportionately more
intense effect from a stronger form of the drug.
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niques. In perhaps 5 to 30 percent of ’ases, however,
unsubstantiated allegations occur because mali-
cious or well-meaning persons have misinterpreted
physical symptoms or behavior that has other
causes.

Types of Unfounded Allegations

1. Charges of abuse sometimes arise in divorce
cases when there are disputes about custody or
visitation rights. The mother may anxiously misin-
terpret things the father has done while physically
caring for their child. Less often a mother vindic-
tively fabricates allegations to punish her former
husband or exclude him from the child’s life. Chil-
dren who hear such charges repeated often enough
may come to believe them and doubt their own
perceptions.

2. A child occasionally makes a false allegation. In
rare cases a child’s fantasizing about sexual rela-



constantly thinking about the drug, or intoxicated,
or recovering from its effects. The habit impairs
their mental and physical health and hurts their
work, family life, and friendships. They often know
that they are using too much and repeatedly make
unsuccessful attempts to cut down or stop. These
problems seem to afflict proportionately fewer mar-
ijuana smokers than users of alcohol, tobacco, her-
oin, or cocaine. Even heavy users in places like
Jamaica and Costa Rica do not seem to be dependent
in this damaging sense.

Cause or Effect

It is often difficult to distinguish between drug use
as a cause of problems and drug use as an effect; this
is especially true in the case of marijuana. Most
people who develop a dependency on marijuana
would also be likely to develop other dependencies
because of anxiety, depression, or feelings of inade-
quacy. The original condition is likely to matter
more than the attempt to relieve it by means of the
drug. The troubled teenager who smokes cannabis
throughout the school day certainly has a problem,
and excessive use of maiijuana may be one of its
symptoms.

The idea has persisted that in the long run
smoking marijuana causes some sort of mental or
emotional deterioration. In three major studies
conducted in Jamaica, Costa Rica, and Greece,
researchers have compared heavy long-term can-
nabis users with non-users and found no evidence of
intellectual or neurological damage, no changes in
personality, and no loss of the will to work or
participate in society. The Costa Rican study showed
no difference between heavy users (seven or more
marijuana cigarettes a day) and lighter users (six or
fewer cigarettes a day). Experiments in the United
States show no effects of fairly heavy marijuana use
on learning, perception, or motivation over periods
as long as a year.

On the other side are clinical reports of a person-
ality change called the amotivational syndrome. Its
symptoms are said to be passivity, aimlessness,
apathy, uncommunicativeness, and lack of ambi-
tion. Some proposed explanations are hormone
changes, brain damage, sedation, and depression.
Since thu amotivational syndrome does not seem to
occur in Greek or Caribbean farm laborers, some
writers suggest that it affects only skilled and edu-
cated people who need to do more complex thinking.

.m of distinguishing causes from symp-

ri particularly acute here. Heavy drug users in

our society are often bored, depressed, and listless,
or alienated, cynical, and rebellious. Sometimes the
drugs cause these states of mind and sometimes they
result from personality characteristics that lead to
drug abuse. Drug abuse can be an excuse for failure
or a form of sell-medication, Because of these com-
plications and f' sence of confirmation from
controlled studi existence of an amotivational

syndrome caused by cannabis use has to be regarded
as unproven.

Stepping Stone Hypothesis

Much attention has also been devoted to the idea
that marijuana smoking leads to the use of opiates
and other illicit drugs: the stepping stone hypothe-
sis. In this country, almost everyone who uses any
other illicit drug has smoked marijuana first, just as
almost everyone who smokes marijuana has drunk
alcohol first. Anyone who uses any given drug is
more likely to be interested in others, for some of the
same reasons. People who use illicit drugs, in par-
ticular, are somewhat more likely to find themselves
in company where other illicit drugs are available.
None of this proves that using one drug leads to or
causes the use of another. Most marijuana smokers
do not use heroin or cocaine, just as most alcohol
drinkers do not use marijuana. The metaphor of a
stepping stone suggests that if no one smoked mar-
ijuana it would be more difficult for anyone to
develop an interest in opiates or cocaine. There is no
convincing evidence for or against this. What is
clear is that at many times and places marijuana
has been used without these drugs, or these drugs
have been used without marijuana.

It is hard to generalize about abuse or define
specific treatments, because the problems associated
with marijuana are so vague, and cause and effect so
hard to determine. Marijuana smokers may be using
the drug to demonstrate rebelliousness, cope with
anxiety, or medicate themselves for early symptoms
of mental illness. People with serious problems who
have been smoking marijuana heavily should be
persuaded to stop so that their problems can be more
effectively dealt with by psychotherapy or other
means.

Health Hazards

Most recent research on the health hazards of
marijuana concerns its long-term effects on the
body. Studies have examined the brain, the immune
system, the reproductive system, and the lungs.
Suggestions of long-term damage come almost
exclusively from animal experiments and other lab-
oratory work. Observations of marijuana users and
the Caribbean, Greek, and other studies reveal little
disease or organic pathology associated with the
drug.

For example, there are several reports ofdamaged
brain cells and changes in brain-wave readings in
monkeys smoking marijuana, but neurological and
neuropsychological tests in Greece, Jamaica, and
Costa Rica found no evidence of functional brain
damage. Damage to white blood cells has also been
observed in the laboratory, but again, its practical
importance isunclear. Whatever temporary changes
marijuana may produce in the immune system, they
have not been found to increase the danger of

Continued, on next page



Marijuana...

could be a problem for people with cardiovascular
disease, dangerous physical reactions to marijuana
are almost unknown. Like many other drugs, it
produces a toxic delirium when taken at very high
doses, especially by mouth. The symptoms are con-
fusion, agitation, die rientation, loss of coordina-
tion, and often hallucinations; the delirium ends
when the drug passes out of the body. No human
being is known to have died of an overdose. By
extrapolation from animal experiments, the ratio of
lethal to effective (intoxicating) dose is estimated to
be on the order of thousands to one.

Anxiety Reactions

The most common disturbing reaction to mari-
juana is acute anxiety, sometimes accompanied by
paranoid thoughts. The user becomes fearful of
dying or going insane, and may read hostility or
ridicule into the gestures and words of companions.
Mounting anxiety may lead to panic. The most
likely victim of this reaction is an inexperienced
user inadvertently taking a high dose in an unpleas-
ant or unfamiliar setting. The best way to handle
the anxiety and paranoia is calming support and
reassurance. The reaction is not a psychosis; there
are no hallucinations, and reassurance would not be
effective without an ability to test the reality of
thoughts and perceptions. Some authorities also
refer to a cannabis delusional disorder with feelings
of persecution or jealousy. Whether or not this is
distinguishable from the anxiety reaction, the treat-
ment is the same—reassurance and waiting for the
drug effect to fade.

The anxiety reaction or delusional disorder is a
milder version of the frightening LSD experience
known as a bad trip. A truly nightmarish experience
israre under the influence of cannabis, because it is
less potent than hallucinogenic or psychedelic drugs
and the user is better able to control its effects. Use
of LSD and other psychedelic drugs is often followed
by flashbacks—the recurrence of emotions and per-
ceptions originally experienced under the influence
of the drug. They usually last only a few seconds and
are not necessarily disturbing, but sometimes they
become a persistent problem, which has been
labelled post-hallucinogen perception disorder. Mar-
ijuana smoking may precipitate flashbacks in psy-
chedelic drug users; a few reports suggest that
marijuana flashbacks also occur without the previ-
ous use of psychedelic drugs.

Some observers, mainly in India and North
Africa, have reported a cannabis psychosis caused
mainly by long-term heavy use of the drug. It is
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described as a prolonged psychotic reaction with
symptoms that include delusions, hallucinations,
inappropriate emotions, and disordered thinking. In
the descriptions, this psychosis is usually difficult to
distinguish from acute schizophrenia, manic states,
panic reactions, and other conditions. The reaction
is rarely reported in the Ur.ited States. Given the
many millions of marijuana smokers in this country,
the evidence for it would probably be less equivocal
if it occurred with any regularity. Some people may
suffer a psychotic reaction to cannabis because they
are vulnerable to psychosis under any stress or after
any change in consciousness or body image. For
example, marijuana smoking probably increase? the
danger of relapse in schizophrenic patients
(although any effect of this kind must be distin-
guished from a desperate attempt at self-medication
because symptoms of schizophrenia are already
returning).

Long-Term Effects

In recent years the psychological and physical
effects of long-term use have caused the most con-
cern. Studies are often conflicting and permit vari-
ous views of marijuana's possible harmfulness. This
complicates the task of presenting an objective
statement about the issue.

One of the first questions asked about my drug is
whether it is addictive or produces dependence. This
question is hard to answer because tne terms
‘addiction’ and ‘dependence’ have no agreed-upon
definitions. Two recognized signs of addiction are
tolerance and withdrawal symptoms; these are
rarely a serious problem for marijuana users. In the
early stages, they actually become more sensitive to
the desired effects. After continued heavy use, some
tolerance to both physiological and psychological
effects develops, although it seems to vary consider-
ably among individuals. Almost no one reports an
urgent need to increase the dose to recapture the
original sensation. What is called behavioral toler-
ance may be partly a matter of learning to compen-
sate for the effects of high doses, and may explain
why farm workers in some Third World countries
are able to do heavy physical labor while smoking a
great deal of marijuana.

A mild withdrawal reaction also occurs in animal
experiments and apparently in some human beings
who take high doses for a long time. The symptoms
are anxiety, insomnia, tremors, and chills, lasting
for a day or two. It is unclear how common this
reaction is; in a Jamaican study, heavy ganja (mar-
ijuana) users did not report abstinence symptoms
when withdrawn from the drug. In any case, there is
little evidence that the withdrawal reaction ordi-
narily presents serious problems to marijuana users
or causes them to go on taking the drug.

In a more important sense, dependence means an
unhealthy and often unwanted preoccupation with a
drug to the exclusion of most other things. People
suffering from drug dependence find that they are
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The present generation of young people cannot
remember when marijuana was an exotic weed with
an aura of mythical power and mysterious danger.
Although still illegal, it has become a commonplace
part of the American social scene, used regularly by
millions and occasionally by millions more. A real-
istic view of this drug is now both more important
and easier to achieve.

The use of marijuana reached a high point in the
late 1970s and early 1980s, and has been declining
ever since. In a 1978 survey, 37 percent of high
school seniors said they had smoked manjuana in
the last 30 days, and 11 percent said they used it
daily. By 1986 the number who said they had
smoked it in the last 30 days had fallen to 23
percent—Ilower than in 1975—and the proportion of
daily users had dropped steadily to 4 percent. The
trend among people aged 18 to 25 is similar. On the
other hand, more people over 25 may be using
marijuana occasionally, and young people are still
experimenting with it. In 1969, 20 percent of high
school seniors had used marijuana at least once; in
1979, 60 percent had; and in 1985, 54 percent. The
attitudes expressed in surveys show why habitual
marijuana use is in decline. In 1978, 65 percent of
high school students said they disapproved of it; in
1985. 85 percent disapproved. In 1978, 35 percent
said it was very risky, and in 1985, 70 percent said
it was.

The main active ingredient of marijuana is delta-
9-tetrahydrocannabinol (THC), one of more than 60
related chemicals found in the resin that covers the
flowers and top leaves of the cannabis (hemp) plant.
The leaves and flowers can be ground up in drinks or
food, but more often they are dried and smoked in a
cigarette or pipe. The pure resin, known as hashish,
can also be smoked, eaten, or drunk. New breeding
and cultivation techniques have raised the THC
content of marijuana smoked in the United States as
much as ten times over the last 20 years, from an
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average of 0.4 percent to 4 percent. Some varieties
now contain as much as 10 percent.

The effects last two to four hours when marijuana
is smoked and five to twelve hours when it is tak n
by mouth. Although the intoxication varies with
psychological set and social setting, the most com-
mon response is a calm, mildly euphoric state in
which time slows and sensitivity to sights, sounds,
and touch is.enhanced. The smoker may feel exhil-
aration or hilarity and notice a rapid flow of ideas
with a reduction in short-term memory. Images
sometimes appear before closed eyes; visual percep-
tion and body image may undergo subtle changes. It
is dangerous to operate complex machinery, includ-
ing automobiles, under the influence of marijuana,
because it slows reaction time and impairs attention
and coordination. This impairment persists for at
least several hours after the feeling of intoxication
has passed.

The main physiological effects of cannabis are
increased appetite, a faster heartbeat, and slightly
bloodshot eyes. Although the increased heart rate
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MARIJUANA SMOKING constitutes the greatest single
new threat to the health of our lungs in the United
States. In the next ten years, the potential exist' for an
enormous worsening of 'the respiratory health of
Americans, unless we do something about it now.

Marijuana is a new problem in American society
Twenty years ago, virtually no one used it. As recently
as 1962. only 1% of American youth aged 12 to 17
and 4% of Americans aged 18 to 25 had ever tried
marijuana. By 1979, these figures had risen to 31%
and 68%.

A national epidemic

Today, marijuana smoking is a national epidemic.
Fifty-five million Americans have smoked it at least
once. Twenty-three million Americans are currently
epqular smokers of the weed Four million voung
orople of 17 years and under are at present smokers
A nung the nation s ninth graders, the percentage of

students who have smoked it jumped from 16% in
1975 to over 32% in 1979. Among high school
seniors, slightly less than 11% smoke it every day, and
the average number of joints smoked by those seniors
is 3*/2% a day.

Substances used most commonly on a daily basis by
high school seniors are tobacco, marijuana, and
alcohol. Among high school seniors. 29% use tobacco
daily, roughly 11% use marijuana every day. and 6%
use alcohol daily. Those percentages of daily tobacco
and alcohol users have remained the same since 1975.
while the proportion of daily marijuana users has
doubled in that period. There is certainly no ofher il-
legal drug that compares with marijuana in terms of fre-
quence of usage.

The extent of marijuar a usage in the United States
comes more clearly into focus when you compare it
with the experience of other countries with the habit.
Most people are aware that marijuana has been
smoked around the world for a long time. However,
you may not know that American young people are
literally the only population in the history of the world
in which large numbers of an entire generation have
smoked marijuana: experience with the cannabis pro-
duct (it comes from the cannabis sativa plant) is
restricted in other parts of the world. The use of mari-
juana in other countries does not involve an entire
society; generally, its use is limited to either religious
groups or social classes that are relatively isolated and
generally looked down on in the society.

How we got into the mess

Something new and dramatic has happened Ihat
may affect the growing acceptance of marijuana in the
United States: Scientists have identified some of the
hazardous effects of marijuana smoke on the body.

Before I discuss those new findings, let me talk about
how we got into the mess we are in with marijuana, it
will reveal some of the challenges that we must meet

'Alnen« an Lung AscncMtion of Ca, (Ofrva. 106-



c first thing to realize about the drug is that it does
work — It produces powerful effects. The major
psychoactive agent is THC (delta-9-tetrahydro-
cannabinol). Ten years ago, the avcraoe THC content
In a marijuana cigarette was 2/10 of a percent Today.
It's more like 4% or 5% . Thai's an increase of 20 to 25
times In the last six or seven years.

The second point Isthat marijuana is unique in that it
has been a potent symbol. It has been a symbol of
youth, a symbol of anti-authoirty positions, a symbol of
modernity.

Th has also been a unique tendency to trivialize
thf* ,arijuana experience, and this is ttuly frightening
t' ;ople who are aware of the effects of marijuana on

tut body. As one high school student said to me a year
or so ago, "Marijuana is not a drug. It’s part of the
scene, like blue jeans.” This remark represents the
evolution of an attitude from the days ten years ago
when marijuana was a meaningful symbol to its present
status as “part of the scene.”

Reasons why it has been accepted

Now, one might ask wh;/ there are 23 million people
regularly smoking a new substance which society
would ordinarily resist. | want to outline some of the
reasons for this. First, there is a history of exaggerations
In the past about the harmfulness of marijuana, based
on little or no data. This has been captured by pro-
marijuana lobbyists with a 1930’ film called "Reefer
Madness." The message is putdown for anyone who
has anything bad to say about marijuana.

Second, the decriminalization of marijuana use has
led to greater acceptance. Over half of the public atten-
tion devoted to the issue in recent years has focused on
the criminal "sanctions for possession. Much of the
debate Is symbolic: If you are for decriminalization, you
are for marijuana. If you’re against decriminalization,
you’re against marijuana use.

The reality is that virtually no one in the United
Stales is sent to jail for possession of the product any
more. There are still about 400.000 arrests for mari-
juana possession a year, but the offenders are rarely
prosecuted. The concept that we need to reform our
laws to deal with Ilhe marijuana possessor is
unreasonable when viewed against the realities of the
present enforcement attitude.

The thrd reason why marijuana has been accepted
lies in the charge of parental or adult hypocrisy. The
ideai is that, because adults smoke cigarettes or drink
alcohol, kids ought to be able to smoke marijuana
Therefore, if adults condemn marijuana smoking, they
are being hypocritical.

The answers to the parental or adult hypocrisy
charge is that decisions about the use of a psychoactive
substance — whether it be marijuana, alcohol or tobac-
co -- should be made by adults and not hy children.
Even Keith Stroup ol the national marijuana lobbying
organization opposes the use of cannabis, as well as
tobacco and alcohol, by people under the age of 18.

gl e et

The fourth red hening that has been drawn aero
the path of anyone trying to do something about (hr.
marijuana epidemic is the therapeutic-use argument.
Twenty state legislatures in the past year have b”en
bamboozled into passing laws to legalize the use of
manjuana as a medicine The legislation is un-
necessary. there are federal statutes that make mar «
juana available as a medication, if it were ever to pass
muster as a clinically effective agent for any specific ail-
ment. In my opinion, that possibility is extremely
unlikely.

Marijuana is not a chemical; it is a vegetable plant
product. It contains over 400 separate chemicals, 60 of
them unique to the cannabis sativa plant and known as
cannab-.noids. When marijuana is smoked, it emits
more than 4,000 separaie, identifiable chemical
substances. The idea of treating any disease with
something so complex is unmedical and unscientific. b
is a little like saying, “We’ll have people eat bread mold
to treat pneumococcal pneumonia instead of using
penicillin."

At the same time, some of the components of mari-
juana — and particulary THC — may have some
therapeutic use. | certainly favor the investigation of
those components, but we do not need any new laws
for that. My point is that if marijuana is treated as a
helpful medicine, it will gain acceptability in terms of
public perception. That is why marijuana lobbyists are
so vigorously promoting the wuse of marijuana for
glaucoma sufferers and those who are undergoing
chemotherapy for cancer. They don’t want doctors to
use purified chemicals such as THC, because they lose
their symbolic argument.

Marijuana and the lungs

So much for the past. Let me review quickly some of
the basic outlines of the case against marijuana in rela-
tion to the lungs. Marijuana smoke is much like tobacco
smoke, with two exceptions: It has THC in it. and it
does not contain nicotine. If you switch those two com-
p.. inds. putting nicotine in the marijuana and THC in
the tobacco, they are similar in their biological effects
and their chemical constituents. Although nicotine is
clearly a toxic substance, the effects of THC are
possibly even more devastating because of the intox-
icating qualities of cannabis.

Another aspect of marijuana is that it is at least as
serious a respiratory irritant as tobacco, and probably
more so.

The manner in which marijuana is smoked is a key
factor in inritating the lungs. Most modern tobacco
smokers are concerned about their lungs and tend to
inhale relatively lightly. In contrast, the marijuana
smoker inhales deeply and nolds his breath to sustain
the exposure for maximum absorption of the fumes
Too. the cigarette smoker is likely to buy a filtered
cigarette nowadays and will not puff it all the way



.. the ethos o( the marijuana smoker is to burn the

Tire joint. A "roach clip” enables the maruuana user
j smoke until there is nothing left except the part that
is just touching the lips, maximizing the exposuie to tar
and other respiratory irritants

Still another aspect of marijuana smoke is Ihat il con
tains well-recognized carcinogens When the smoke is
condensed and painted on the skins of laboratory mice,
it produces a metaplasia of the sebaceous glands, a
cancerous change. The effects of tobacco smoke are
not so marked.

So we have evidence lhat marijuana contains more
tar and known carcinogens than tobacco Moreover,
when human and animal lung tissue are exposed to
marijuana smoke in a laboratory setting, the resulting
cancerous changes are analogous to those produced by
tobacco smoke and. in some cases, more frequent
Finding evidence on the development of human lung
cancer from marijuana smoke is. | think, just a matter
of time.

The evidence piles up

There is yet more evidence that indicates harmful
respiratory complications from marijuana use. Some
studies have shown scve-e inflammation of the small
airway*. Others have demonstrated that the alveolar
macrophages, the primary defense against alien bodies
in the lungs, are less 3ble to dispose of bacteria and
foreign materials when expo-.cd to marijuana smoke

In addition, there is a rise in the carboxyhemogiobin
level in the blood — an increase in the ratio of carbon
monoxide to oxygen. One_study found that a single
marijuana cigarette smoked for 15 m .outes produced
as high a level of carboxyhemogiobin as ten to twenty
tobacco cigarettes smoked in the course of a day. |
think the likeliest reason for this difference is the way
marijuana is smoked.

So, the evidence suggests that smoking marijuana is
harmful to the lungs. Furthermore, everything we now
knowabout the effects cf tobacco smoking is applicable
to marijuana use in’terms of what it dees to the lungs' —
at feast, ope ought to begin with that assumption until
thwre,ls,evident to fh&.'cpntrafy’. We obviously need
brrrarc« b TA3irfS»4<>k>gfcal.47i4iii!Sj$i>«2iore the final™i"
isAMjNirrthis *i” o0 h’L-fen'dw':_hpw
ady'Crti*can harmless/6‘fungs
>nsth * Fi- >

ffects of the drug on other parts of
Ewe ody : P

Lei me cover very briefly the effects of marijuana on
olher organs of the body. It is important to know that
the intoxicating effect of marijuana is profound The
consequences are in some ways like those of alcohol,
being of several hours’ duration However, alcohol is
soluble in water and because of 'his, the water based
ii aste dor' sg| system of blood and urine works quite
well to get rd of it THC. not being water-soluble, tends
Obe i.'tamed :n the body, particularly in the brain and
the reproductive organs.

A person who smokes one marijuana cigarette has
half of The THC m his body five to seven days, later,
and measurable quantities are present after a month
This means lhat if a person smokes as infrequently as
once a month, the THC accumulates, and lhe bram
and reproductive organs are contmously exposed
There isgood evidence that there are profound effects
both on brain function and reproductive function from
maniuana use

Hard to reverse the tide

It has proved difficult, even with all the data available
in recent years on the health hazards of tobacco smok-
ing, to convince Americans — and especially young
people — to quit the cigarette habit or never start it

Those of us in the marijuana field have found it even
harder to turn the tide of* lhe marijuana epidemic
because of the perceived lack of sufficient scientific
evidence on the dangers of marijuana. This informa-
tion is just beginning to come to light. As a result, many
young people — who make up the majority of mari-
juana users — have seen no reason not to smoke pot

Among American high school seniors, about 60%
perceive that there is a great health risk in cigarette
smoking Only 35% see lhe similar peril of cannabis
sativa. It is that disparity which is contributing to the ex-
plosive growth of marijuana smoking.

The most bizarre thing that strikes me about young
people is that so many arc concerned about pollution,
wowed about the environment, believers in eating
natural foods, crusaders against the problems of
nuclear energy — and yet they confinue to smoke
marijuana cigarettes. The idea that smoki.ig pot mav be
hazardous to your health just hasn't cut through all the
controversy and the politics surrounding the weed
There is a growing body of information about health
risks, and we need to get that across

I would add that scientific data on the health effects
of any drug or product is not. in itself, sufficient to solve
the public health problem. However, it is a necessary
condition for public health mobilization.

It is actually within only the past year or two that
some initial findings on the changes in the bodv pro-
duced by marijuana smoking have been developed, i
am convinced that if marijuana smoking were to be
taken up as a priority by the American Lung Associa-
tion. we would take a giant step forward in the educa-
tion of the public about cannabis

Smoke is bad for the lungs, whether it's industrial
smoke, tobacco smoke or marijuana smoke We need
your help in stemming the marijuana epidemic.
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PULMONARY HAZARDS OF SMOKING MARIJUANA AS COMPARED WITH TOBACCO

Tzu-Chin Wu, M.D., Donald P. Tashkin, M.D., Beiinam Djahed, M.D., andJed E. Rose, Ph.D.

Abstract To compare the pulmonary hazards of smok-
ing marijuana and tobacco we quantified the relative bur-
den to the lung of insoluble particulates (tar) and carbon
monoxide from the smoke of similar quantities of mari-
juana and tobacco. The 15 subjects, all men, had smoked
both marijuana and tobacco habitually for at least five
years. We measured each subject's blood carboxyhemo-
globin level before and after smoking and the amount of
tar inhaled and deposited in the respiratory tract from the
smoke of single filter-tipped tobacco cigarettes (900 to
1200 mg) and marijuana cigarettes (741 to 985 mg) con-
taining 0.004 percent or 1.24 percent .A-tetrahydrocan-
nabinol.

As compared with smoking tobacco, smoking marijuana
was associated with a nearly fivefold greater increment in
the blood carboxyhemoglobin level, an approxin.ate-

w E have previously shown that the habitual

smoking of 3 or 4 marijuana cigarettes a day is
associated with the same frequency of the symptoms of
acute and chronic bronchitisla' d the same type and
extent of epithelial damage in t le central airways* as
the regular smoking of more that, 20 tobacco cigarettes
a day. A possible explanation for these findings is that
a greater quantity of smoke particulates and noxious
gases is delivered to and deposited or absorbed in the
lungs by marijuana than by a similar amount of tobac-
co, possibly as a result of differences in the way each
type of cigarette is smoked. To investigate this possi-
bility, we examined the dynamics af smoking a mari-
juana or a tobacco cigarette and measured the particu-
lates delivered to the smoker’s mouth during the
smoking of a single cigarette of each type.

M ethods

We studied fifteen men who were habitual smokers (mean age
[+SD|. .11.5r7.1 years), each of whom smoked both tobacco .md
marijuana. The subjects smoked an average nf 29.0i: 1(37 tobacco
cigarettes per day and had smoked an average of 16.12: 12.2 p.<ck-
ycars of tobacco (one pack-vear equals one pack of tobacco ciga-
rettes per day times the number of years of smoking); they smoked
an average of 16.52:17.1 marijuana cigarettes per week, and had
smoked an average of 54.82:34.8 joinl-years of marijuana (one
joint-year equals one cigarette,[joint] of marijuana per day limes
the number of years of smoking). All were in good general health
and had normal or nearly normal values for forced vital capacity
(1012:8.7 percent of predicted values”) and forced expiratory vol-
ume in one second (962:14 percent of predicted values). None
reported intravenous drug abuse or smoking other illicit substances
besides marijuana.

Each subject was studied on a single day after refraining from
smoking tobacco for at least one hour and marijuana liir at least six
hours. During the study session, each subject smoked his own brand

Erm the Departrrent of Medicine. University of Califomia a Los Angelas
School of Medicine, and the rents of iatry and Biocbchevioral Sci-
ences. Neuropsychialne Institute. University of Califomiaat Lo» Angeles School
of Medicine. Address reprint requests to Dr Tashkin al ihe Departrrent of Vedi-
cire. Lhiversity of California d Los Angeles School of Medicire. Los Angeles,
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Sxmtedv% a grant (ROl DA 030181 from the Nitional Irstitute on
Aouse. Dr. WU's work wes supported by the Chung Shun Medical and
College. Taichung. Taiven.

ly threefold increase in the amount of tar inhaled,
and retention in lhe respiratory tract of one third more
inhaled tar (P<0.001). Significant differences were
also noted in the dynamics of smoking marijuana and
tobacco, among them an approximately two-thirds larger
puff volume, a one-third greater depth of inhala-
tion, and a fourfold longer breath-holding time with mari-
juana than with tobacco (P<0.01). Smoking dynamics and
the delivery of tar during marijuana smoking were only
slightly influenced by the percentage of tetrahydrocan-
nabinol.

We conclude that smoking marijuana, regardless of te-
trahydrocannabinol content, results in a substantially
greater respiratory burden of carbon monoxide and far
than smoking a similar quantity of tobacco. (N Engl J Med
1988;318:347-51.)

of filter-tipped tobacco cigarette, followed, in single-blind fashion,
first by a placebo marijuana cigarette (from which nearly all
A-tetrahvdrocannabinol [ALTHC] had been extracted, so that the
concentration was 0.004 percent) and next by a marijuana cigarette
of similar weight containing 1.24+0.06 percent A"-THC. An
interval of approximately 30 minutes separated the smoking of
each two cigarettes. The tobacco cigarettes weighed 900 to 1120 mg
and had a tar yield of 4.6 to 23.1mg (mear 12.0-5.7 mg) and a
nicotine yield of 0.4 to 14 mg (mean, 0842:0.32 mg) by Federal
Trade Commission analysis. The placebo marijuana cigarettes
weighed 741 to 940 mg (mean, 840 mg) and those containing 1.24
percent A’-THC weighed 849 to 985 mg (mean, 907 mg); both were
supplied by the National Institute on Drug Abuse, were stored at
4°C to minimize chemical degradation, and were maintained in a
humidifier at 60 percent humidity and 21°C for 24 hours belore the
study, to reduce harshness.

The subjects were asked to smoke both the tobacco cigarette and
(he two marijuana cigarettes in a manner as similar as possible to
(heir usual pattern or smoking tobacco and marijuana. Peripheral
venous blood was withdrawn anaerobically immediately before and
two minutes after the first two cigarettes were smoked for measure-
ment of the percentage of carboxyhemoglobin saturation, with use
of a carbon monoxide-oxit.ictcr (Model 282. Instrumentation Lab-
oratory, Lexington, Mass.). After smoking each of the marijuana
cigarettes, the subjects were asked to rate their level of intoxication
on a scale of 0 to 100 percent, with 100 percent representing the
greatest "high" they had ever experienced.

The volume, duration, and number of pufTs and the intervals
between ptilTs were measured with a 00 Flcisch pncumniacliygraph
(linear from 5 to 100 ml per second) connected through a (liHeremial
pressure transducer (Model MP54-3, Validyne. Northridge, Calif.)
(range, 2:2 cm of water) to an oscilloscoptc recorder with a differen-
tial integrator-computer and a rapid photographic writer (Model
VR6, Electronics fur Medicine, Pleasantville, N.Y.). To prevent the
pneumotachygraph screen from becoming clogged by smoke parti-
cles,1the pneumotachygraph was connected through widc-bore Ty-
gon tubing (length, 70 cm; internal diameter, | cm) to the distal end
of a glass cylinder (length. 12 cm: diameter. 5 cm) that contained
two ventilation ports (each | cm in diameter) and was sealed at its
proximal end by a rubber stopper. The tobacco or marijuana ciga-
rette was held in a small plastic bolder inserted through the rubber
stopper. The ventilation ports were left open between pulTs to pre-
vent either thr extinction of the lighted cigarette or die excessive
accumulation of carbon monoxide. During a puli, the smoker cov-
ered the ventilation holes with his index and middle lingers so that
the entire volume of air drawn through the cigarette could he meas-
ured hv the pneumotachygraph. The resistance of the pneumo-
lacltvgraph (0.01168 cm of water per milliliter per second) vs.ts con-
siderably lower than that of the cigarette (0.51 cm of water per
milliliter per second for tobacco: 0.17 cm of water per milliliter per
second for marijuana); therefore, (he pneumotachygraph itself was
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nut likrlv lo havr a S5iilislanll.il rircci on smoking dynamics. The
duration ol a pulT was timed from the pnruniui.iclix graphic (loss
tracing. The interval between pulls was dclinrd as the periml be-
tween the end of one pulf and thr siarl of the next.

To measure "wash-in" volume (the volume of air inhaled), in-
ductive plrtlivsiiingruphic coils (Kespilracc Ambulators Monitor-
tni! Systems, Ardslcy, N.Y.) were placed around each subject's rib
face and abdomen.'Z A demodulator converted changes m electri-
cal inductance in the coils during respirators movements into soil-
age signals proportional u changes in the volume enclosed by the
coils. Changes in the volume nf the respiratory system were calcu-
lated from the weighted sums of die signals from the rib cage and
abdomen; the weights were determined by the Icast-squares calibra-
tion method." The accuracy of the calibration was confirmed by
comparing the inhaled volumes calculated from respiratory induc-
tive plethysmography with spiromctric values; the measurements
obtained by spirometry and inductive plethysmography agreed
within ill) percent. The amount of time the inhaled smoke was
retained in die lungs (smoke-retenlion time) was calculated as the
interval between the times corresponding to one third nf the maxi-
mum inhaled volume and (wo thirds of the maximum volume ex-
haled following breath holding (Fig. 1). The no-smoking interval
was timed from the end of the smoke-rctcntion time to the start of
the next pulT.

A previously described proportional smoke-trapping device8 tvas
ronnrcled to (he apparatus for measuring the volume of puffs in
order to measure the amount of smoke particulates delivered to the
smoker’s mouth. This device consisted of a plastic cigarette holder
through which the mainstream smoke was diverted into two parallel
pathways, one containing one capillary tube (pathway A) and the
olher seven parallel capillary tubes (pathway B). A Cambridge filter
pad trapped the smoke that passed through pathway A The tar
trapped by the filter was extracted with methanol and analyzed by
means of a spectrophotometer (wavelength, 100 nmi. A constant
fraction of the tar (12.52:0.53 percent) was retained in the filter over
a wide range of puff volumes (30 to 60 ml), puff durations (I to 4
sec), and puff flow rates (20 to 100 ml per second).8 This apparatus,
therefore, permitted the actual quantity of smoke particulates deliv-
ered to the mouth to be calculated by multiplying the amount of
particulates trapped in the Cambridge filter pad in pathway A by
seven. At the end of the period of breath holding after each puff, the
subjects turned their heads slightly to one side and exhaled the
smoke into the large end (diameter, 26 cm) of an adjacent mega-
phone device, the distal end (diameter. 4.5 cm) of which was fitted
with a high-efficicncy filter attached to a vacuum system as de-
scribed by Hinds et al.8 After the tar was extracted from the filter
with methanol, the exhaled particulates were measured with a spec-
trophotometer. The amount of smoke retained (deposited) in the
respiratory tract was expressed as a percentage of the amount in-
haled; percentage deposited = [I ¢« (amount of exhaled part.cu-
lates/amount of inhaled particulates)] x 100.

Each subject's measurements were averaged for each cigarette
smoked. These mean values, as well as the, number of puffs, the
quantity of particulates inhaled, the percentage of inhaled particu-
lates deposited, and the increment in carboxyhemoglobin saturation
per cigarette, were averaged for all 15 subjects for each type
of cigarette smoked. The subjects' ratings of their degree of intoxi-
cation after marijuana smoking were also averaged for all subjects
for each type of marijuana cigarette (placebo and 1.24 percent
A"-THC). Two-way analysis of variance Ifor subject and type of
cigarette) was used to determine the significance of differences in
smoking patterns, the delivery and deposition of particulates,
and the increase in catboxyhemoglobin saturation among types of
cigarette.10 Pairwise comparisons were then performed using test-
ing for least significant differences"; differences were considered
significant if P values were <0.05.

Results

Descriptive data about smoking in the group of 15
subjects arc shown in Table 1 Placebo marijuana and
marijuana containing approximately 1.24 percent
A9-THC were smoked in a similar manner. However,

Mmi. 1. Tilla

Figure 1. Analogue Tracings of Voltage Signals from Inductive

Plethysmographic Coils around the Chest Wall and Abdomen of a

Representative Subject and Simultaneous Flow and Integrated

Volume Signals from a Pneumotachygraph Incorporated into a

Puff-Volume Measuring Device during the Smoking of a Tobacco
Cigarette (A) and a Marijuana Cigarette (B).

Note that during marijuana smoking, there is greater amplitude of

the voltage signals representing puff volume (measured by the

pm. motachygraph) and inhaled volume (measured by the induc-
tive plethysmograph) than during tobacco smoking.

the average volume of pufls was about 70 percent larg-
er (P<0.001) and the duration of puds about 60 per-
cent longer (P<0.01) during the smoking of mari-
juana than the smoking of tobacco, regardless of
whether the marijuana contained 1.24 or 0.004 per-
cent A'-THC; significantly more puds were taken
from the tobacco cigarette than from cither the
placebo marijuana cigarette or that containing 1.24
percent A-THC (P<0.001). Although the interval
between puffs was less for tobacco than for mari-
juana smoking (P<0.05), the no-smoking interval,
which did not include the breath-holding time after
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Table 1. Characteristics of 15 Subjects' Smoking ol Tobacco, Placebo Marijuana
(0.004 Percent A9-THC). and Marijuana Containing 1.24 Percent .i9-THC.*

pulmonary hazards or SMOKING MARIJUANA — WU ET AL.

tory tract that was 3.5 to 4.5 times
greater than that produced by to-
bacco smoking in the same sub-

Index Tobacco MabUuaha P\AI'ft . ) R
QXNT A the 1 WN-THS jects. Furthermore, smoking a sin-
gle marijuana cigarette caused
nran *50 - -
a fourfold greater increment in
Puff volune (i) 49 4=15.2 88.3=24.8 78.0=22.8 <0.001 carboxyhemoglobin saturation
Puff cluration (sec) 11 3.8=19 40=2.2 <001 (PCO0.001) than did smoking a sin-
No. of puff« 13.5—4.0 75=2.3 8.5=1i.t <0.001 gle tobacco cigarette.
Interval between puffs (sec) 27.0ik.2 35.3=12.2 37.6=14.5 <005
Inheled volurre (liter) 1.312:0.22 1.82=066 1.752.0.52 <0.002 D iscussion
Soke-retorttion line (sec) 3.5=13 13.8=9.2 147 =102 <0 001 L ¢ d |
No-srroking intenval (sec) 23.5=8.5 21.5=6.4 23.0=8.8 NS ong-term adverse puimonary

-All SgIEV\HEFEhhH mdersaftnhtdmnadnmwa They sntked their oan Barcs of tobecoo digarettes.

rot sigficat
tP\dLes |rdcaEt‘res ca’neofmrpma’s between toeoo
sos ketveentre two g1ﬁ

smoke was inhaled, was similar Tor both substances.
The mean inhaled volume was 36 percent greater
(P<0.002) and the smoke-retcntion time was four
times longer (P<0.001) during marijuana smoking
than tobacco smoking.

The volume of the portion of the proportional
smoke-trapping device through which smoke was de-
livered was approximately 13 ml. After the first puff,
this volume was filled with smoke that was delivered
in subsequent puffs; thus, after the first pufT, no addi-
tional volume of air not containing smoke was includ-
ed in the measurement of pulT volume. When the
pneumotachygraph was disassembled from the pro-
portional smoke-trapping device and used to meas-
ure puff volume, the difference in the mean volume
was negligible (4.2£2.0 ml lower without the smoke-
trapping device). Similarly, inhaled volumes deter-
min'd directly from the cigarette by the inductive
pie 'smograph, without the attachment of cither
t; eumotachygraph or the proportional smoke-

g device, were similar to (within 30 ml) the
_uvolume determined when the subjects smoked
miough these devices.

The amounts of particulates inhaled, the percent-
age of inhaled particulates deposited in the respira-
tory tract, and the differences between the carboxy-
hcmoglobin levels before and after smoking each
type of cigarette are shown in Table 2. The major
significant difference between smoking marijuana cig-
arettes containing 0.004 percent AJ-THC (placebo)
and smoking cigarettes containing i.24 percent Ay-
THC was that the latter caused a greater degree
of intoxication. In addition, the amount of partic-
ulates inhaled from marijuana containing 1.24 per-
cent AJ-THC was slightly hut significantly greater
(20 percent) than that delivered from placebo mari-
juana (P<0.05). In contrast, smoking either type of
marijuana was associated with the inhalation of 2.8 to
3.3 times more insoluble particulates (tar) and with
the deposition of 32 to 35 percent nr. ,rc of these in-
haled particulates than smoking the subject's own
brand of tobacco (P<0.001\ Consequently, mari-
juana smoking resulted in a tar burden to the respira-

atechstragha nuny
different strergtrs of nanjueniC004 parat s, 124 peraat A Tl—stBsslmmcdlysg'lﬁcat

consequences of tobacco smoking
have been shown to be related to
dose.12 For example, the incidence
of chronic obstructive pulmonary
disease or bronchogenic carcinoma
in smokers of fewer than 5 to 10 tobacco cigarettes a
day is substantially less than in habitual smokers of
more than 20 tobacco cigarettes a day.13 Although
regular tobacco smokers consume more than 15 tobac-
co cigarettes a day, most current smokers of mari-
juana smoke less than 1 marijuana cigarette a day.12
Even among the estimated 6 million daily smokers
of marijuana in the United States,14 smoking more
than five marijuana cigarettes a day is unusual. In
view of the many similarities in the smoke contents
of marijuana and tobacco,1316 it has been argued
that habitually smoking only a few marijuana ciga-
rettes a day may have a proportionately less harmful
long-term effect on the lungs than regularly smoking
several times more tobacco cigarettes. This argument
assumes that th': number of cigarettes smoked is
directly proportional to the dose of smoke contents
inhaled; however, this assumption ignores the ways
in which the characteristics of smoking may influ-
ence the delivery of the combustion products of
cigarettes.17,18

Table 2. Inhalation and Deposition of Particulates, Increases in

Blood Carboxyhemoglobin Saturation, and Levels of Intoxication

Associated with the Smoking of Tobacco and Marijuana in 15
Smokers of Both Substances.*

Incex Tdeao Mesuwara
AWA-THC  1200R-THC
mtan -SO
Inheled perticulates 49=2.0 13.5=6.0t 16.3=6.3t|
(optical dersity)
particu- 64.0-8.9 84.42:6.91 86.1=6.71
Igs‘a%mted
Increase in 0.60=0.52 2.99=|.51t -5
globin saturation 1%
ee of intoxication 15.3=16.9 63.9=18.34
IlhI II - @
*AFTHC chrotes

Aetrahyonucamend.
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Few studies have been carried out in which the ac-
tual dose of smoke contents delivered to and retained
in the respiratory tract during natural smoking has
been measured. In our study, both the amount of par-
ticulate matter that was inhaled and the amount that
was deposited in the respiratory tract were quantified
during tobacco and marijuana smoking by means of a
simple, new, noninvasive device.8 These measure-
ments allowed us to compare the actual dose to the
smoker of particulate matter from the smoke of mari-
juana with that from tobacco. At the same time, the
characteristics of smoking were determined in order to
asc-rtain the relation between behavioral variables in
smoking and the delivery and retention of smoke con-
tents in the respiratory tract for each type of cigarette.
The proportional smoke-trapping device had little
measurable influence on smoking dynamics.

Findings from the present study indicate Ihat ap-
proximately three times as much particulate matter
is delivered to the smoker's mouth during the smoking
of a single marijuana cigarette than during the smok-
ing of a single tobacco cigarette of the smoker’s own
brand. These results are similar to those obtained in
studies that used smoking machines to simulate condi-
tions thought to be representative of marijuana and
tobacco smoking.1920 Our results also revealed that
approximately one third more of the particulates in-
haled from the smoke of marijuana are retained in the
respiratory tract than is the case when tobacco is
smoked. C tsequently, the net respiratory burden of
particulates was approximately four times greater
during marijuana smoking than tobacco smoking.

Several explanations are possible for the grcatci
burden of particulates to the lungs from marijuana
than from a similar quantity of tobacco. First, in all
15 cases, the tobacco cigarettes were more densely
packed than the marijuana cigarettes and, unlike the
marijuana cigarettes, were filter-tipped; therefore, the
filtration efficiency of the tobacco cigarettes was great-
er. Second, the average residual length of the mari-
juana cigarettes (23+ 13 mm) was smaller than that of
the tobacco cigarettes (3712 mm), thereby further
reducing the filtration efficiency of the marijuana
cigarette. However, because the tobacco cigarettes
were initially longer and because the filter tip was
included in the tobacco butt, the actual quantities of
tobacco and marijuana consumed were similar. Third,
the subjects’ patterns of inhalation in smoking the two
types of cigarettes were markedly different; marijuana
was smoked with a puff volume that was more than
two thirds larger, an inhaled volume one third greater,
and a retention time four times longer than the values
for tobacco. Although the larger puff volumes for ma-
rijuana were partially oflset by a smaller number of
pufls, this factor may still have contributed to the
greater mass of smoke particulates delivered to the
mouth in marijuana smoking. The deeper inhaled vol-
umes and, in particular, the severalfold longer reten-
tion times during marijuana smoking than during to-
bacco smoking may have accounted for the greater

percentage of tl inhaled particulates from marijuana
smoke depositeo in the respiratory tract.

The four-to-five-times-greater increments in car-
boxyhemoglobin saturation during marijuana smok-
ing than tobacco smoking were probably due mainly
to dilfercnces in how the cigarettes were smoked rather
than in the amount of carbon monoxide produced,
sii.ee syringe-simulated pulTs of similar volumes and
durations from lit cigarettes yielded approximately 25
percent lower concentrations of carbon monoxide
from marijuana than from tobacco. This finding is
consistent with the more complete combustion of the
more loosely packed marijuana. On the other hand,
the subjects’ deeper inhalations and, in particular,
their considerably longer retention of smoke in the
lungs during marijuana smoking than during tobac-
co smoking made possible a greater uptake of carbon
monoxide by the pulmonary microcirculation by
means of passive diffusion. We measured the incre-
ment in blood carboxyhemoglobin after placebo mari-
juana (from which the cannabinoids had been extract-
ed), and not after marijuana containing A9-THC.
However, we would not expect appreciable differ-
ences between the effects of real marijuana and
those of placebo marijuana on blood carboxyhcmo-
globin levels, since the smoking dynamics and the
carbon monoxide delivery of the two types of ma-
rijuana cigarettes were similar. The expected physio-
logic consequences of the markedly greater boost
in carboxyhemoglobin levels from a single marijuana
cigarette are a higher degree of impairment in oxy-
gen transfer in the lung,2l a reduction in the oxygen-
carrying capacity of the blood, and impairment
in the release of oxygen from hemoglobin in the
tissues.22 Moreover, the A9-THC in marijuana causes
dose-relared increases in heart rate2324 and thus
in cardiac work and myocardial oxygen requirements.
Therefore, in persons with underlying coronary ar-
tery disease who smoke marijuana, the combined
effects of a marked rise in the level of carboxy-
hemoglobin and the cardioacceleration induced bv
AS9-THC could lead to a critical imbalance between
reduced myocardial oxygen supply and increased
demand.

Interestingly, no significant differences in smoking
dynamics were noted between placebo marijuana and
marijuana containing 1.24 percent A9-THC, despite
marked differences in the subjects’ perceived level of
intoxication. These findings differ from previous ob-
servations in tobacco smokers that puff volume in-
creases when low-nicotinc cigarettes arc smoked.2’
Our results in marijuana smokers are consistent with
data from other studies,2627 however, and suggest
that the pattern of smoking marijuana is not immedi-
ately adjusted to alter the inhaled dose of AS-THC
but, instead, probably represents a learned technique
based on previous experiences and interactions.

In conclusion, our findings demonstrate that smok-
ing behavior differs markedly between marijuana and
tobacco smoking and that these differences are associ-



\ol. 318 No. 6 PULMONARY HAZARDS OF SMOKING MARIJUANA — WU ET AL. Il

ated with a respiratory burden of smoke particulates
and absorption of carbon monoxide that are approxi-
mately four times greater in the case of marijuana
smoking. These results may account for previous find-
ings that smoking only a few marijuana cigarettes a
day (without tobacco) has the same effect on the prev-
alence of acute and chronic respiratory symptomsl
and the extent of tracheobronchial epithelial histopa-
thology2as smoking more than 20 tobacco cigarettes a
day (without marijuana). These observations justify
concern about the potential long-term pulmonary con-
sequences of the habitual smoking of only a few mari-
juana cigarettes a day.
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Now,

striking evidence of short-

mid

long-term

consequences

<How the lungs are affected by
mari juana smoking

abstract: Short-term use of marijuana causes bronchouila-

tion, an alteration inventilatory control ,anda substantial in—

crease in end-expired carbon monoxide. Long-t"rm use pro-

duces tachyphylaxis and airflow obstruction, and potentiates”™/ . #"*1
tobacco incausing airway hyperreactivity. Marijuanasmok —

ing appears tohave itsmajor impact on the large airways, in

contrast to tobacco smoking, which primarily affects the pe —

ripheral airways and alveolated regions. Bronchoscopic stud—

iesof the mucosa ofmari juana smokers have revealed abnor —

malities such as loss of cilia, basal cell and goblet cell hyper—

plasia, squamous metaplasia, and inflammation. (J ticspir

Dis 1987;8(11):87-107)

DONALD P. TASHKIN. M.D.. HENRY GONG, JR., M.D.. and

Mari juana has been used forcentu-
ries for its mind-altering eifects.
Yet careful studies of the biologic
propertiesofmarijuana inhumans
and animals have been conducted
only recently because J-tetrahy-
drocannabinol (THC)- the psy—
choactive component of marijua—
na— and related cannabinoidcom —
pounds were not identified and
synthesized until the 1960s. Fur—
ther, despite rtsancient history in
some cultures, mari juana acquired
widespread popularity as a
smoked substance in our society

SUZANNE E. G. FLIGIEL. M.D.

only within the last 25 years.
Smoking marijuana in the lorm
or cigarettes (' joints™) or in pipes
(bongs or water pipes) increased
dramatically during the 1970s and
peaked in 1979. Since then, self-re—
ported use has gradual ly declined.
Nevertheless, according to the
most recent nationwide survey, as
many as 18.2 million Americans,
mostly persons 25 years and youn—
ger. admit to smoking marijuana
within the past month. Of these
current users, about 6 million re—
portedly smoke marijuana one or

more times daily.

Inviewol the widespread, habit—
ual use ol mari juana, there iscon—
cern about the risk uf long-term
pulmonary consequences, based
on the well-known elleds of regu—
lar tobacco smoking on the lung.
However, because ol the relative
recency ul the marijuana “€pidem—
ic' in countries where hea"th
carefully monitored, the extent of
lung damage due to heavy, habit—
ual marijuana use may not yet be
clinically evident.

In this article, we briefly review

Dr. Tashkin isprofessor of medicine and director ol the pulmonary \nnctton
laboratories in the division o/ pulmonary and critical care medicine at the
University ol California. Los Angeles. School ol Medicine. Center/or Health
Sciences. Dr. Gong is associate pro/essor oj medicine and director o/ the
bronchoscopy sendee at the UCLA Hospital and Clinics. Dr. h'ligiel is asso-
ciate professorofpathology at the Veterans Administration Medical Center.
Wayne Stale University. Alien Park. Michigan.
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M arijuana smoking

Now, sinking evidence of short- and lung-ienn consequences

the resultsof studiesevaluu ling the
effects of marijuana smoke 011 the
lungs of animals. We then discuss
human studies dealing with the
possibje short* and long-term re—
spiratory effects of mari juana
smoke, and compare these effects
wi'th those of tobacco smoke.

ANIMAL STUDIES

Research with animals has re—
vealed that both histologic and
functional pulmonary abnormali—
tiesdevelop afterexposure tomari —
Juana smoke.

Histologic changes

Chronic marijuana inhalation in
controlled animal studies results
in histologic abnormal ities in both
theairways and lung parenchyma.
During a 365-day exposure lomar —
ijuana smoke, ratsdemonstrated a
dose-related spectrum of histo—
pathologic lesions in the alveoli
and the interslitiun- including
granulomatous inflammation; ac—
cumulations of alveolar macro—
phages, neutrophils, and mononu —
clear inflammatory cells; and focal
pneumonitis. These abnormalities
di not reverse following a 30-dav
recovery period.

Tracheotomized dogs exposed to
the smoke from four standardized
marijuana cigarettes daily for 30
months had a significantly higher
incidence of bronchiolitis and
squamous metaplasia in the tra—
chea than unexposed control ani
mals. Detailed morphometric
analysis of the tracheal epithelium
in rats exposed to marijuana
smoke foronly 31consecutive days
showed a 30% decrease (relative to
control animals) in secretory cell
density but significant increases in
the number of secretory cells and
glycoprotein volume per cell stain—
ing positive with Alcinn Blue and
with periodicacid-Schiff stains.
Further, the epithelial thickness
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was increased in these animals.

These histopathologic changes
are similar t those noted follow—
ing experimental exposures to to—
bacco smoke and olher inhaled iIr—
ritants. However, the effects of
chronic marijuana smoke inhala—
tion on respiratory epithelial func—
tion. such as mucociliary trans—
port, are as yet unknown.

Functional effects

Marijuana smoke * deleterious
effects on the cellular defense func—
tions of the lung. Alveolar macro—
phages obtained from normal rats
by bronchoalveolar lavage exhibit—
ed dose-dependent depression of
bactericidal activity against
Staphylococcus ulhus when incu—
bated with different amounts of
marijuana smoke. This in vitro
finding was confirmed by in vivo
evidence from astudy inwhich rats
were first exposed to marijuana
smoke and then submitted to an
aerosolized challenge with Staphy-
lococcus aureus. The impairment
of macrophage antibacterial de—
fense mechanisms may be related

to a water-soluble, gas-phase ¢
toxin inmarijuana smoke.

Studies of mouse, hamster, a
human lung explants exposed
marijuana smoke have shown ;
normalities in m fsis, deoxv
bonucleic acid content, and nu
ber of chromosomes. These abn
malities were more marked if
those noted in cultured lung ct
exposed lo tobacco smoke,
baeco or marijuana smoke a
caused irregulargrowth and act
erated malignant cell transfom
tion of cultured hamster lung ct
within three 0 sixmonths ofexi
sure. These findings underscorel
carcinogenic potential of habit*
mar i juana smoking.

HUMAN STUDIES
The pulmonary physiologic, di
cal .and histopathologic tindings
persons who smoke marijuana;
summarized inTables 1,2. and :

Short-term effects

Initial studies addressed the she
term effects of mari juana smoki
on lung function.

Table I-Pulmonary physiologic effects of smoked narjuan

Short-term

Bronchodi lation (pharmacologiic effect ol J9-tetrahydrocannabinol (THC)

dose-dependent mechanism undelmed)

Decreased maximal oxygen consumption during exercise (possiblydue ©
cardicaccelerator effect of THC with premature achievement of maximal

heart rale) .
Increased resting oxygen consumption

Increased or decreased cantral ventilatory drive (anflictirg

experimental data)

Marked boost inend-expireo -.arbonmonoxide and carboxyhemoglobin follovim
asingle "|0int’ (more than three times greater than the increase noted

aftera single tobacco cigarette)

Long-term (infrequent, habitual smokers)
Tachyphylaxis loacute bronchodiiator effect of THC
Airflavaostruction (mainly affecting large airveys, probably due tochronic imilHir

leading tostructural changes)

Nonspecific aimay hyperreactivity (noted insmokers ofboth mari Juanaand tobeci
suggestive evidence of interaction between effects of both substances)

THE JOI'RNALOF RESPIRATORY DISEASES « NOVEMBER |*



<Bronchodilation: Marijuana
smoke caused moderate but statis—
tically significant bronchodi lation
both in healtbv volunteers and
subjects with mild asthma and
even reversed artificially induced
bronchospasm in persons with
asthma. These results were in
marked contrast to the mild tran—
sient bron rhoconstrictor effect of
tobacco smoke.

Mari juana-induced bronchodi—
lationwas noted immediately after
smoking and lasted for at lesst two
hours; it was not observed after
smoking marijuana from which
the cannabinoids had been extract—
ed with methanol. That marijua—
na-related bronchodilation Ik a
pharmacologic response specific to
THC was confirmed by experi—
ments demonstrating that synthet—
icoral THC produced dose-depen—
dent bronchodilation.

Efforts to explore the therapeu—
tic potential of the bronchodilator

Table 2—Elinical findings inmarijuar.a smokers

Increased prevalence ol chronic cough, sputum, and wheezing increased
Tregquency o acute bronchitic episodes inheavy, hebitual smokers

Pneumothorax and/or pneumomediastinum (isolated recorts)

Cough and hemoptysis temoral ly related losmoking
paraguat-contamina»ed mari juana

Bronchopulmonary allergic aspergillosis (case repori

Aspergillus pneumonittis i immunocompromised smoker (case rgoort)

demonstrated after long-term reg—
ular use.

The mechanism of THC-induced
bronchodilation remains unclear.
The bronchodilator ellect s not
caused by stimulation of /3-adren-
ergic receptorsor blockade ofmus —
carinic receptors because it is not
inhibited by O-adrenergic block—
ade and THC does not prevent
bronchospasm provoked by a cho—
lirergic agonist. Attempts toeluci-

fw?gl 3TnBrr189Ch

date the mechanism of bronchodi —
lation produced by THC have been
hampered by failure to elicit a
bronchodi lator response inexperi—
mental animals. Although il has
been suggested that marijuana-in—
duced relaxation ofairway smooth
muscle could be mediated by the
eifects of THC on the central ner—
vous system (CNS), the observa—
tion Ihat aerosolized THC causes
brt echodilation without any sig—
nificant CNS intoxication casts
doubt on this possibility.
«Maximal oxygen consumption

properties of THC have not suc— during exercise: After smoking a
ceeded for several reasons: Only kerS single marijuana cigarette con—
slight  bronchodilation was o taining 10mgofTHC, maximal ox—
achieved with oral THC, and unac— Endoscopmwaal[za}ugw ) ygen consumption was measured
ceptable side effects resultedwhen  Acute trachecorondhitis indicated during an exercise protocol that
THC was given systemically. When by hyperemia.or erythema employed amultistage, rapidly in—

THC was administered as an aero—

9l ithad an irritatingeflect on the
tracheobronchial tree, and it pro-

Increased secretions
Vocal cord inllamation

Tracheobronchial histopathology

cremented workload. When this
marijuana cigarette was smoked,
oxygen consumption was slightly

. : _ Squamous metaplasia nEf
e reyppeST More P Bpepiad bl guleatls 1 ST Y T e
thetic analogues of- this subs,tance Celllar disorgenizationol epitreliun ligible amount of THC) was
9 Ll Cellullar atypiawith hypcrchromatic regiig (

Eronchoditator ot ke i Ireqenoy S in
ronchodi lator properties. ol mitosis . —
Although bronchodilation isan  Basement membrane thidkening pairment inmaximal exercise per—

immediate response t THC, ad— Chronic cellular inllamation formance may be secondary lopie-

ministration of this compound bv  gronchoalveolar lavage cellis mature achievement of maximal
smoking marijuana isnot an ap—  Increased numbers ol aheolar heart rate caused by the cardioac-
propriate therapeutic strategy for macrophages and celeratoreffect of THC.
bronchospastic disease because of polymorphonuclear neutrophils - Ventilatory drive and resting oxy-
the many irritating gases and par—  Inpaired killirgol Candida by gen consumption: Results uf stud—
ticulates in the smoke thatare like—  alveolarmacrophages ies of the effects of smoked mari—

Numerous, largecomplex cytoplasnic
inrclusions nalveolar macrophages

‘Wino' wiinoul concomitant tobacco smoking

ly tohave an adverse long-term im—
pact on the airways. In addition,
tachyphylaxis to the acute bron—
chodilator effect of THC has been

juana on respiratory control in
small numbers of experienced us—
ers have yielded conflicting results.
One group of researchers noted an
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M arijuana smoking

Striking evidence ol the con”ei/ncnccs

acute depressant ellect on ventila—
tion Irom smokiny mari juana con—
taining 19.8 mg uf THC. Other in—
vestigators observed significant
ventilatory stimulation ai@ an in—
crease iIn resting oxygen consump —
tion during the hour alter a mari—
Juanacigarettecontaining 11 mgof
THC was smoked.

It is unclear whether this dis—
crepancy resulted from differences
in the methodology used by these
two groups of investigators when
fneasuring ventilatory responses,
individual variations in ventila—
tory” response °j marijuana, or a
dose-dependent bimodal effect of
mari juana on ventilatory control.

Long-term effects

In India and Jamaica, the preva—
lence of chronic bronchitis has
been noted tobe greateramong ha—
bitual marijuana smokers than
among nonsniukei s, bul these con—
clusions were based largelyon un—
controlled observations. In con—
trav. a few small-scale studies in
Costa Rica, Jamaica, and Greece
failed to find evidence of a higher
frequency ol pulmonary disease or
clinically significant physiologic
abnormalities in habitual smokers
of marijuana compared with con—
trol tobacco smokers.

These studies, howe\er, were
flawed by the small si/e and non-
representative nature ol the sam—
ples of subjects examined, and
were insufficiently controlled with
regard io tobacco smoking. Inad—
dition. the cross-sectional design of
these studies may not have been
sensitive to the detection of long—
term consequences of habitual
marijuana smoking within indi—
vidual subjects.

Tennant reported a high preva—
lence of respiratory symptoms and
tracheal histopathologic findings
in young, heavy smokers of hash—

(Hashish, which s derived
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M arijuana

Non\ sinking evidence of short-

from the resin scraped off the top
leaves of the cannabis plant, has a
much higher THC content than
marijuana, which is usually pre—
pared from the whole leaf) Ten—
nant r*I"idied 200 patients who re—
ported toa military medical fecili—
ty in West Germany with com—
plaints of phary ngitis (75%), rhini—
s (13%), bronchitis (10%), and/or
asthma (2h), which were tempo—
rally related to hashish smoking.

Of this group, six patients with
bronchitis who smoked 50 g or
more ofhashishamonth (aswell as
one pack of tobacco cigarettes a
day) underwent bronchoscopy and
tracheal biopsies. The mucosa ap—
peared congested in all six, and
random biopsy specimens of tra—
cheal epithelium showed multiple
abnormalities, including lossoftil-
ia, epithelial cell hyperplasia, and
atypical cellswith hvperchromatic
nuclei. Squamous metaplasia was
present in one patient, while base—
ment membrane thickening and
chronic inflammatory cells were
noted in all six patients. The fact
that over 90% of the 200 hashish
smokers also smoked tobacco may
have biased these results.

A subsequent three- to24-month
study found that respiratory symp —
toms were less frequent in seven
smokers of only hashish than in 23
smokers of both hashish and to—
bacco, although both groups had a
similar prevalence (greater than
70%) of rhonehi, rales, or wheezes.
Bronchoscopic results revealed
that the smokers of hashish alone
did not have erythema or conges—
tion, which were present in smok —
ers of both hashish and tobacco.
Histopathologic lesions were also
fewer in the hashish smokers (two
of seven subjects) than in the
smokers of both hashish and to—
bacco (23 of 23 subjects). llowever,
the symptomatic nature of the pa—
tiets, the method of recruitment,

smoking

nnd hnig-ienn consequences

and the small numbers of patients
examined may have skewed the re—
sults of (he study.

An intermediate-term prospec—
tive study of 29 regular smokers of
marijuana who markedly in—
creased theirconsumptionur mari—
juana from about one jointaday to
an average of five joint; a day for
six toeight weeks showed amodest
but significant worsening of sever—
al indices of airway lunctiun dur—
ing the period of increased mari—
Juana use. These changes reverted
to baseline within 14 weeks of ces—
sation of the increased use.

Extrapolation of the mari juana-
related decreases in lung function
in these subjects results ina yearly
decline in forced expiratory vol—
ume inone second about 20 times
greater than the expected rate in
nonsmokers (about 30 m L*wr). This
markedly accelerated decline in
pulmonary function predicts the
development of respiratory dis—
ability within a few short years.
Since such an outcome should he
obvious clinically, it i likely that
these observations represent an
initial steep decline in pulmonary
function that would not have pro—
gressed at the same accelerated
raleeven il thesubjectshad contin—
ued to smoke marijuana more
heavily than usual. Prospective
studies are needed toascertain the
real rale of decline ol lunglunction
insmokers ormari juanacompared
with that of nonsmokers, while
considering the effect of concomi —
tant tobacco smoking.

A prospective, longitudinal
study ofheavy, habitual smokers of
mari juana (more than two jointsa
day for more than five years), ei—
ther alone or with tohacco,
smokers of tobacco alore, and
nonsmokers is currently under
wayv at the University ofCalifomia,
Los Angeles. A cross-sectional com —
parison of 144 smokers uf mari jua-
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na alone, 135 smokers of marijua—
na plus tobacco, 70 smokers ol to—
bacco only, and 97 nonsmokers
conducted/rum 1982 lo 1985 yield—
ed the following results:

« Smokers of mari juana alone, to—
bacco alone, and marijuana plus
tobacco had similar incidences of
acute and chronic bronchitis,
which were significantly higher
than those of nonsmokers.

e Habitual smokers of marijuana,
either alone or with tobacco, had a
significantly higher frequency of
abnormalities in tests of large-air—
way function (airway resistance,
specific airway conductance) than
nonsmokers.

= Regular smokers of tobacco, inme—
spective of concomitant mari juana
use. had a significantly higher fre—
guency of abnormalities in testsof
small-airway “unction and diffus—
ing capacity than nonsmokers.

e Habitual smokers of both mari—
juana and tobacco, but not smok —
ers of either substance alone. had a
significantly higher frequency of
nonspecific airway hyperreactivi—
ty than nonsmokers,

From a functional standpoint,
therefore, habitual marijuana
smoking appears to have ftsmajor
impact on the large airways, while
tobacco primarily affects the pe—
ripheral airways and alveolated re—
gions of the lungs.

Bronchoscopic findings

The previously mentioned findings
of chronic respiratory symptoms
and functional abnormalities ina
relatively high proportion ofhabit—
val, heavy marijuana smokers
were complemented by broncho—
scopic biopsy results in a subset of
subjects from the same cross-sec—
tional study.

We found airway hyperemia in
88% of 16 smokers ofonly marijua—
na, 92%of 13 smokers ofboth mari —
juana and tobacco, 100% of six
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Why might marijuana be more harmful than tobacco?

Daily smoking of only a few marijuana joints appears lo be compara-
ble with smoking over 20 tobacco cigarettes a day in its effects on the
prevalence of acute and chronic respiratory symptoms, tracheobron-
chial histopathologic findings, and the number uf alveolar macro-
phages recovered in bronchoalveolar lavage fluid.

One explanation may be that the components oi marijuana smoke
are more irritating to the lungs than those of tobacco smoke. Com-
parison of the smoke contents of one joint of marijuana u ith those ol
one unfiltered tobacco cigarette of the same weight reveals many sim-
ilarities, both qualitative and quantitative, as well as a number uf dil-
Terences. While nicotine is present jn tobacco but not in marijuana,
~-tetrahydrocannabinol (THC)—itself a respiratory irritant—and
more than 60 additional cannabinoid compounds are present in mari-
juana but not in tobacco. In addition, marijuana smukc contains
greater than 50% more of the carcinogenic polynudear aromatic hy-
drocarbons ben/anthracene and benzpyrene than is found in tobacco
smoke, indicating the potential for malignant changes in the airways

of frequent users.

Another possibility is that more particulates and irritating gases per
cigarette are deposited and retained in the lungs of marijuana
smokers than in the lungs of tobacco smokers, possibly because of the
manner in which each type of cigarette is smoked. To investigate the
latter possibility, we assessed smoking dynamics, the amount rf
smoke particulates delivered to the respiratory tract, and the change
in the amount of end-expired carbon monoxide while a single mari-
juana or tobacco cigarette was smoked.

The results indicate Ihat marijuana smokers took nearly twofold
larger pulfs, inhaled the smoke into their lungs 40% to 50% more
deeply, and retained the smoke in their lungs three to five times long-
er than did tobacco smokers. Moreover, these differences were asso-
ciated with a more than three limes greater increase in end-expired
carbon monoxide and a three to four times greater delivery and respi-
ratory deposition ol smoke particulates from a single cigarette of mar-
ijuana compared with that ul tobacco.

smokers of only tobacco, and 25%
of four nonsmokers (Figure ).
Light and scanning electronmicro—
scopic evaluation of proximal air—
way biopsy specimens showed two
or more histopathologic abnor—
malities in all smokers (Figures 2
and 3). Squamous metaplasia was
observed in all smokers of both
marijuana and tobacco and inap—
proximately 50% of the smokers of
mar i juana or tobacco alone.

Hypeiplasia of basal and goblet
cells was more prevalent in the
marijuana smokers (80%) than in
the combined smokers (50% to
67%) or the nonsmokers (O%)-
Further, cellular disorganization
was more prevalent inthe marijua—
na smokers (53%) than in the other
groups.

These results indicate lhat rela—
tivelyyoung, habitual, heavy mari—
jJuana smokers have a high irci-
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Marijuana  Tobacco Marijuana  Tobacco
Gas phase Particulate phase
Carbon monoxide Total particulate 27 390
Volume % 3.9 458 matter, dry (mg)"'
mg 176 20.2 Phenol (Vo) 768 138.5
Carbon dioxide 0-Cresol (Mg) 17.9 24
Volume % 8.27 9.3 m-andp-Cresol (Vg) 5.4 65
mg 573 65 24- and 2,5-Dimelhylphencl 6.8 144
Ammonia @ 3) 228 198 GV
o Cannabidioi (Mg) 190 -
Hydrocyanic acid (og) 532 498
I -Tetrahydrocannabmol (Mg) 820 -
Isoprene(Vig) & 310 Cannabmol (VMg) 400 —
Acetaldehyde(Mg) 1.200 930 Nicotire (g) _ 2 850
Acetone 443 578 Naphthalene (ng) 3.000 1.200
Acrolein (/0 92 85 1-Melhylnaphthalen? (g) 6.100 3.650
Acetomtnle (M) 132 123 2-\ethylnaphthalere (ng) 3.600 1.400
Benzene(Vg) 76 67 Benzfajanthracene () 75 43
Toluene (Vg) 112 108 Benzojajpyrene(ng) A 2.1
‘Thp rplprpnrp man/lianangaipllp is85 mmand | MSmg tnp rplprpnce to-
Dime"hyImtrosamine 7 e bacpcopo% fietrlJeis 8b|mm ar?d_llp Q)Xlng . " _ i .p P
"There IS JO. 7 mg 0] dry paniculate mallei in S'dPSfeam nianiu.v.l smche
() and57 3 main sidesirpam.tobacco smoke ] )
) Peproduced hem Cohen S TashkinDP teds) Maniuana Smoking and lts f
MethylethyImtrosamine 27 30 lects un the Lung New York The American Council on Meri Juw ana Oini"
(rg) Psycnoacl've Drugs. Inc. 1981

dence of abnormal airway appear—
ance and tracheobro v;hial hislo-
pathologic findings, i respective of
concomitant tobacco smoking, jus—
tifying the concern about potential
long-term clinical sequelae, such
as the development of chronic air—
way disease and lung cancer.
Moreover, the combined habit of
marijuana and tobacco smoking
could have additive or possibly
syrergisticeffectson the airways.

Additional studies using bron—
choscopy have also provided im—
portant information about the ef—
fects of habitual mari juana smok —
ing on bronchoalveolar cell popu—
lations: The twtal number of cells
and the number ofalveolar macro—
phages recovered inbronchoalveo—
lar lavage (BAL) fluid are signifi—
cantly increased in smokers of
marijuana and/or tobacco. The
number of neutrophils from BAL

THEJOURNALOFRESPIRATORY DISEASES* NOVEMBER 1987

fluid s significantly higher in
smokers of both marijuana and to—
bacco and smokers ol tobacco only
than in nonsmokers. Preliminary
ultrastructural evaluation ol alve—
olar macrophages from marijuana
smokers indicates a greater variety
of large, complex, frequently mul —
tilayered cytoplasmic inclusions
than s seen in macrophages of
nonsmokers or tobacco smokers.
With respect to function, the mnc-
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rophages from marijuana or to—
bacco smokers exhibit decreased
killing of Candida albicans; the
clinical significance of this micro—
bicidal delect isas yet unknown.

Otherpotentlal complications

-Barotrauma: Isolated occur—
rences of pneumothorax and/or
pneumomediastinum have been
reported inassociation with mari—
Juana smoking. In these instances,
the barotrauma was believed tohe
caused by an increase in intratho-
racic pressure from Valsalva®’s ma —
neuver during breath-holding after
deep inhalation of the smoke.

- Effects on plasma theophylline
clearance: Hydrocarbon compo—
nents of marijuana (and tobacco)
smoke can induce hepatic micro—
somal enzymes to speed up the
metabolic breakdown of theophyl —
lire. As a result, plasma theophyl —
lire clearance is increased and se—
rum theophylline half-life isshort—
ened in habitual marijuana (and
tobacco) smokers who are taking
theophylline. In patients treated
with theophylline, therefore, it is
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Figure 1—
Increased hyper-
emia (M the tra-
cheobronchial
wall is a com-
mon broncho-
scopic findinn in
heavy, habitual
marijuana
smokers.

important to inquire about a his—
tory of regular mari juana smoking,
as well as tobacco smoking, be—
cause such practices can influence
dosing requirements.
«Pulmonary effects of marijuana
contaminants: Government efforts
to control marijuana use have in—
cluded spraying of marijuana
fields with paraquat, a herbicide
that can cause severe oxidative
lung injury ifswallowed ina con—
centrated solution. When instilled
into the lungs of experimental ani—
mals paraquat causes pulmonary
edema, eventually leading t lung
fibrosis. However, since paraquat
is largely destroyed bv the heat of
combustion, only a minute frac—
tionof thiscompound isreleased in
the smoke of paraquat-contami—
nated marijuana. Moreover, since
paraquat is highly water-soluble,
thesmall fraction that does survive
pyrolysis is likely to be largely re—
moved by absorption in the mois—
ture of the upper airways.

Paraquat, when pyrolyzcd, isde —
graded to a hipvridine, a respira—
tory inritant. Therefore, the cough

and hemoptysis lhat have been re—
ported after paraguat-contaminat—
ed mari juanawas smoked are most
likely caused by respiratory tract
irritation from bipyridine or other
combustion products inmarijuana
smoke, rather than from paraquat
iteif. However, the possibility of
chronic pulmonary fibrosis devel —
oping after repeated exposure to
even minute quantities of para—
qguat by heavy, habitual users of
contaminated marijuana cannot
be completely discounted.

Contamination of marijuana
with Aspergillus fumigants can
cause lungdisease inhumans, as il—
lustrated by two case reports— one
of a patient with allergic broncho—
pulmonary aspergillosis and an—
other of A:spergillus pneumonitis in
ayoung patient with impaired im—
munity that developed al tersmok —
ing several pipcsful of mari juana
contaminated with the fungus. In
addition to fungal contaminants,
potentially pathogenic gram-nega—
tive bacteria have also been found
frequently as contaminants of
mari juana.

Mari juana issometimes smoked
by cancer patients to prevent che—
motherapy-induced nausea. How —
ever, unless the marijuana ch .
rettes are sterilized before use
eliminate potential pathogens, se—
rious pulmonary infection could
ensue because these patients al—
ready have impaired lung antimi—
crobial defenses due tomal ignancy
and immunosuppressive drug
therapy. Marijuana smoke may
alsohave a direct effect on the abil—
ity of alveolar macrophages t
phagocvtize and kill potential
pathogens which could further
predispose patients receiving che—
motherapy to lung infections.

FUTURE STUDIES

The nature, extent, and clinical sig—
nificance of the pulmonary conse—
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guences of habitual marijuana
smoking have not yet been ade—
quately defined. Further studies
are needed tassess the long-range
impact of habitual marijuana
smoking on respiratory symptoms,
lung dysfunction, tracheobronchi—
al histopathologic findings, and al—

veolar macrophage structure and
function. The long-term effects of
marijuana smoking on immuno—
logic and nonimmunologic de-
fensesaeainst lung injuryalsonced
further evaluation.

Additional research isneeded to
evaluate the interactive effects of

tobacco and marijuana on the
lungs and to determine the extent
towhich marijuana-related abnor—
malities in lungstructureand func—
tion can be reversed with cessation
ol smoking.

In recent years, smoking of co—
caine "freebase," including dealer-
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Figure 2 - Occasional goblet cells and numerous ciliated
epithelial cells are the normal [iodines of light microscopic
evaluation of a hronchicl biopsy specimen from a healthy
nonsmoker (A) Ix 150). In contrast, basal and goblet cell hy-
perplasia, intraepilhelial inflammation, and numerous mu-
cus-filledgoblet cells are evident in the bronchial biopsy speci-
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men from a marijuana smoker IB and C) Ix 250).

Thebronchial mucosa specimen from a marijuana pin-to-
bacco smoker reveals loss of normal ciliated epithelial cover-
ing and replacement by squamous epithelium, indicating
squamous metaplasia. Note the mitotic figure present in the
center of the mucosa ID)I X 250).
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Figure 3 —A uniform cosvr offine \illi is
shossh in the scanning electron micrograph
of the bronchial mucosa specimen ofa
healthy nonsmoker (Al (x 2,0001. How'c\ktr,
replacement ofciliated cells by numerous,
rounded mucus-containing goblet cells is
found in the bronchial mucosa ofa mari-
juana smoker (Bl (x 2,000). In a marijua-
na plus tobacco smoker, the bronchial mu-
cosa reseals se\eral large, flattened squa-
mous cells and the loss of normal ciliated
cells (CI (x 2,0001

prepared alkaloidal cocaine various aspects of pulmonary  taking, whetherand towhat extent
("crack™), has become increasingly  structure ?md function. our patients smoke marijuana.

prevalent inour society, especially

This information can be clinically

among habitual smokers of mari— WHAT VOU CAN DO useful inseveral wax $.

juana. Therefore, future studies  Since habitual marijuanasmoking e Symptoms of bronchitis can be
also need to address the indepen— has significant effectson health, it due to marijuana smoking and
dent and interactive effects of is important for us to ascertain,  should resolve following cessation
smoking cocaineand marijuanaon  through nonjudgmental history  ofmarijuana use. »
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A liisluryofmari juana binokiug is
occasionally associated with oth—
erwise unexplained hemoptysis or
pneumothorax.

e Marijuana use could predispose
to pulmonary infection, especially
in patients with preexisting im—
pairment in immunity.

< In patients receiving therapy
with theophylline, inadequate se—
rum levelscould result from theen—
hancement of hepatic clearance of
theophylline by components in
mari juana smoke.

« Several linesofevidence strongly
suggest lhat habitual marijuana
smoking may be a causative factor
in the development ofbronchogen—
iccarcinoma.

The latter possibility s further
supported by the several-fold
greater deposition in the lower re—
spirators” tract of tar particulates
from the smoke of one marijuana
joint compared with that from one
tobacco cigarette. However, there
isa long lag period between initia—
tion of daily exposure to tobacco
tar and the development of frank
neoplasia. Moreover, smoking-re—
lated pulmonary malignancy will
develop inonly a small, albeit sig—
nificant, percentage of smokers.

For these reasons, itwill be diffi—
ault todocumentempirical lva link
between heavy, habitual marijua—
na smoking and lung cancer. Inthe
case of tobacco smoking, this link
was established by autopsy and
epidemiologic studies, To permit
pathologists and epidemiologists
to ascertain an analogous associa—
tion for mari juana, we need toask
patients about their marijuana
smoking habits and to include this
information in the medical record.

A strong physician message t©
patients informing them of what
we do know about the harmful ef—
fects of mari juana on the lung and
otherorgans may persuade some of
them, especially those with man-
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M arijuana smoking

Now, striking evidence of short- and IntiK-tenn consequences

juana-related symptoms, to quit
smoking.

Patients and parents of children
who smoke marijuana who want
further advice and assistance can

contact the following organiza—
tions: PRIDE (Parent Resource In—
stitute for Drug Education), At—
lanta: National Federation of Par—
ents for Drug-Free Youth, Silver

Springs, Mary land; The American
Council for Drug Education, Rock—
ville, Maryland; or their local
chapter of the American Lung As—
sociation. [

The authors recommend these
references for physicians seeking
further information:

« Barbers RG, Gong H Jr, Tash-
kin DP. et al: Differential exami-
nation of bronchoalveolar lavage
cells in tobacco cigarettes and
marijuana smokers. Am Rev Re-
spir Dis 1987:135:1271-1275.
Bronchoalveolar lavage yielded
about two to three times as many
alveolar macrophages from the
lungs of marijuana-only or to-
bacco-only smokers than from
nonsmokers.

* Gong H Jr. Fligiel SEG. Tash-
kin DP. ct al: Tracheobronchial
changes in heavy, habitual
smokers of marijuana with and
without tobacco. Am Rev Respir
Dis 1987;136:142-149. Micro-
scopic abnormalities were seen
in both marijuana and tobacco
smokers, with a possible addi-
tive effect in those patients who
smoked both.

¢ Hoffmann D, Brunnemann
KD, Gori BH. cl al: On the carci-
nogenicity of marijuana smoke.
Recent Adv Phytochem 1975;9:
63-81. Comparison of the smoke
contentsofa marijuana joint and
a tobacco cigarette revealed 60
cannabinoid compounds in mar-
ijuana lhat are not in tobacco,
and about 50% more of ihecarei-

SUGGESTED READINGS

nogeric polycvclic aromatic hy-
drocarbons in marijuana.

¢ Institute of Medicine: Marijua-
na and Health. Washington DC.
National Academy Press, 1982.
An excellent review of published
reports concerning the health ef-
fects of marijuana prepared by a
distinguished panel of scientists.

« Tns'hkin DP, Coulson AH, Clark
Va, el al: Respiratory symptoms
and lung function in habitual
heavy smokers ol marijuana
alone, smokers of mari juana and
tobacco, smokers of tobacco
alone, and nonsmokers. Am Rev
Respir Dis 1987; 135:209-216. Re-
sults revealed asignificantly and
comparably higher prevalence of
acute and chronic respiratory
symptoms in all the smoking
groups compared with the non-
smokers. Tobacco smoking was
associated with impairment in
diffusing capncitv and small-air-
way function, while marijuana
smoking adversely inlluenced
large-airway function.

e Tashkin DP. Shapiro BJ. Frank
IM: Acute puimonarv phvsiolog-
ic effects of smoked marijuana
and oral 9-lelrahvdnx'annabinol
in healthv voung men. N F.nplJ
Med 1973:289:336-341. Study
participants smoked five joints a
day instead of their customary
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one for six to eight weeks and
showed a dose-related decrease
in large:- and small-airway func-
tion; these changes reverted to
baseline w~thm one to four weeks
of cessation of heavy daily mari-
juana use.

e Tashkin DP, Shapiro BJ, Lee
YE. et al: Subacute effects of
heavy marijuana smoking on
puimonarv function in healthv
men.N EntfJ Med 1976:294:125-
129. Smoking of matijuana was
followed almost immediately by
significant bronchodifaiion that
lasted al least one hour; str oking
of tobacco resulted in mild tran-
sient bronchoconstriction. in-
gestion of J Qtc: rahydrocannabi-
nol produced dose-dependent
bronchodilation with a peak ef-
fect at 1'/» to three hours and a
duration of four to six hours.

e Tennant FS Jr: Histopatholog-
ic and clinical abnormalities in
the respiraloiy system in chronic
hashish smokers. Stihst Alcohol
Actions Misuse 1980;1:93-100.
Bronchoscopy revealed exten-
sive histopathologic abnormali-
ties in smokers of both hashish
and tobacco, but fewer changes
in those who smoked only hash-
ish or tobacco, suggesting an ad-
ditive or svnergistic effect on air-
way pathology.
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REPORT OF THE COUNCIL ON SCIENTIFIC AFFAIRS

Proceedings American Medical Association

House of Oolotjates Report: 3
December, 1980 (1-60)
Subject: Marijuana in the '80s
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Presenced by: Rogers J. Smlth, H. D., Chairman

Referred co: Reference Committee E
(Grant V. Rodkey, M.D., Chairman)

It is perhaps ironic that concomitant with emerging therapeutic yossi-
bilitios for cannabis and its constituents, new evidence has appeared that
marijuana is hazardous to health.

On the one hand, uo are at the threshold of providing symptomatic
relief to some patients who suffer extrece nausea from cancer chemotherapy
and for whom existing anti-emetic agents are ineffective. On the ocher
hand, wc face the growing prospect of an appreciable number of marijuana
users incurring physiological and psychological impairment.

Marijuana is the drug of the young. More than two-thirds of IS cc 25 )
year old persons in the United States have tried it on at least one occasion.""*
Some have been chronic users. For the children, adolescents and young adults

who do smoke marijuana regularly there is considerable risk ahead. Hie risk

for them, and for society, 1is of a nature and magnitude that belies the char-
accerization of marijuana as a "soft drug.”™ It can be hard on ics user, and

inflict a great deal of harm.

The Council on Scientific Affairs has on two previous occasions caileo
attention to the health aspects of marijuana use. In a report adopted by
the House of Delegates 1in December 1977 (Report D: 1-77), the Council expressed
concern over evidence of a rangeof adverse effects that had been appearing
In the scientific literature. Two years later, in December 1579 (Report I:
1-79), the Council reaffirmed its concern to the House, and emphasized in
particular the dangers of pulmonary involvement and possible carcinogenesis.”
The Council also took cognizance of investigations into possible medical
applications of marijuana, and urged chat researchbe more rigorously designed

and conducted in the future.

In adopting the second Council report, the House asked the Council®to
prepare a subsequent report on "(1) increased regular use of marijuana by
vouch, (2) the proliferation of th*”paraphernalia industry and so-called
"headshops,”™ and (3) the subverting of rpa lavs and regulations by scace
laws thac legalize marijuana use for medical purposes.”

I

This report was developed for the Council on Scientific Affairs by a special
panel on drug abuse consisting of Joseph H. Fkcm, >1. D., Chicago, chairman;
Henry Urill, M. D., Brentwood, Long Island; Sidney Cohcr., M. b., Los Angeles;
David E. Smith, M. D., San Francisco; ana Jokicni Takar.ir.e, M. D., Los Angeles.
Rogers J. Smith, M. P., Foreland, Oregon, chairman of the Council, participatea
as an ex-officio member of the panel.

Past House Action: A~C07212; 1-79f178-181 ; 1-77 :133-193
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> Then®, in July 1980, the House referred to Che Council Resolution 3,-
".introduced by the Wisconsin delegation, rroP<sim»- that. In view of graving
evidence of health hazards, the AMA "officially declare marijuana to be a
"dangerous drug."

This report, which constitutes a response to these requests, comes in
the vak3 of three documents released earlier this year by the National Insti-
tute on Drug Abuse (NIDA):* Marijuana and health: 1980.7~) HEW"s eighth annual
.report to Congress; A Drug Retrospect: 1962 to 1980; 0) and The National
Survey on Drue Ahuse: 1V79C1) Taken together, these publications paint a
disquieting piccurc of a growing proportion of young people exposing them-
selves to dangers chat no longer are in the area of tenuous speculation.

Use of Marijuana hv Youth

NIDA"s latest national survey reflected significant changes 1in marijuana
usage from 1971 to 1979.CD

In 1971, one of 10 adolescents aged 14 and 15 reported ever using the
.drug. By 1979, the rate for this age group had tripled, climbing to 32 per
cent. In the same period life tire prevalence for 16 and 17 year olds had
risen from 27 per cent to 51 per cent.

Looking at the 12 to 17 year olds who said in 1979 that they smoked mari-
juana on a fairly regular basis, the survey showed that 8.4 per cent reported
using the drug on five or more days during the previous month. Over 22 per
cent of young adults (18 to 25 years old) reported this frequency of usage.
These figures, based as they are cn a survey of households, undoubtedly are
conservative; it can be assumed that a sizable number of chronic users detach
themselves from family settings, and that students living away from home -
who were not interviewed - might include a proportionately larger number of
regular users than the surveyed population.

Although the NIDA survey indicated that only 8 per cent of 12 and 13 year
old children in 1979 had ever tried marijuana, this figure is a third larger
than the percentage of children of that age in 1971 who said they had ever
used it. Moreover, other surveys conducted in two states found a greater
proportion of children than this who used marijuana. In 1978, one in five
.8th graders questioned in Maryland said they were currently smoking marijuana,
and one 1in 11 S3id they were doing so daily or several times a veck.(<) In
Maine the same year, 56 per cent of 13 to 15 year olds who were sampled said
.they had used the drug at least once, and 42 per cent reported being regular
users.

* As pointed out in the two previous Council reports on marijuana, regular
use can constitute a hazard for anyone; especially vulnerable, however, are
children and adolescents, who arc in crucial phases of psychological and
physiological development. Additional findings of adverse effects of mari-
juana use 1in animals and humans, coupled with evidence of substantial regular
use by young people, therefore have serious implications for the health of a
new generation.
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Sense of the major recent findings as summarized ir. the 19S0 Marijuana
and Health report ( that have particular relevance to ycurh can be
grouped under the headings of brain function, psychometer effects, repro—
ductive function, pulmonary involvenent, and psychopathology.

It should be emphasized that most deleterious effects are related to
chrcnic or consistent, as opposed to episodic, use of r.arijuana. Metabolites
of delta-9-tecrah; Qrocar.::.1tiiziol (THC) can be found in fatty tissue for up to
eight days following ini.;;:l. *, so that a cumulative build-up tikes place with
regular use. (Tilll is tin* most prominent psyc"no.vctive ccr.aar.er.t of marijuana.)
The quality of the marijuana is also significant; in this r=gard, it is note—
worthy that cannabis preparations 1in use tccav are as r.uch as five tir.es as
potent in THC content as those available five years ago.

Brain "unction

Conclusive evidence of macroscopic brain damage 1is Inching. Microscopic
cellular changes, however, have been found in brains of rhesus r.cr.keys who
received the equivalent of one marijuana cigarette daily for six months.
Similar measurements have noc been made in humans.

Yet, the possibility that such changes, which may cr r.sy r.ot be reversible,
can cake place in man as well as in another primate car.r.ot re dismissed out
of hand. Mot cover, damage does noc necessarily have to be visible to result
in impaired mental functioning. °

In that regard, there are abundant anecdotal report.?, if r.ct controlled
studies, on the lack of academic drive on u*e part of students who regularly
use high doses of marijuana. Long-term sedative and other effects frcm
chronic intake may combine with acute intoxication effects to initiate or
to reinforce inattention to schoolwork or the wish to crcp cut.

The NIDA report”) alludes to "dozens of experimental studies"™ which
consistently have shown adverse acute effects of marijuana, use cn cognition
nnd immediate memory; so that for "substantial numbers of high school students
(who) are using marijuana during the course of die school cay...a detrimental
effect on their classroom functioning and knowledge acquisition™ is likely.

Psvchcnotor F.ffocts \

The Council in its 1977 **eport on marijua: a singled cut motor vehicle
crashes as potentially the most serious consequence of psyzhcr.ctor impairment
resulting from acute intoxication. Subsequent studies have indicated that
as many as eight of ten marijuana users sometimes urive when they arc "high."?a”
NIDA predicts that "as use becomes increasingly common ar.d socially acceptable
and as the risk of a-rrcst for simple co.ssessiou decreases, more users are
likely to risk driving while high."(4)

A recent study in California, involving blood samples of 1,800 motorists
arrested for driving while intoxicated, detect.-:! marijuana ir. 16 prr con: of
the cases, nearly all of tlu-n in conjunction with the prcser.ee of alcohol. (9)



The concomitant use of marijuana 3rd alcohol, which 1is quite common,
has its greatest implications in the area of highway satecy. Reduction in
reaction time, poor cognition and impaired coordination that have been
observed with the use of either substance alone are markedly amplified
when the two drugs are taken in combination. 00)

Reproductive Function

Possible disturbances in endocrine function of adolescents and young
adults are of greatest interest insofar as they adversely affect sexuality
and reproduction. In 1977, the evidence for such effects was sparse. Mow,
although inconclusive and often preliminary, there is a growing body of
data from studies of chronic heavy use in animals and humans that poinc to
diminished fertility and that substantiate danger to the fetus.

For males, there is conflicting evidence regarding the lowering of
testosterone levels, especially as to whether such effects are long-term
and attendant upon chronic use, or transitory as a result of acute admin—

istration. In either case, interesting research qucsctons can be raised
concerning aphrodisiac qualities of marijuana that have been alleged by
some users. Reduced sperm counts, which were found in one controlled study,

probably are not as significant for decreased fertility as r.ra abnormalities
in structure and impaired motility, also detected 1in sperm in this study.

For females, chronic marijuana use may cause abnormal menstruation, in—
cluding failure to ovulate, and fetal damage. Menstrual orobler.s were evi—
dent in a controlled study of street users in Sc. Louis,(*~) although concomi—
tant use of alcohol by seme of the subjects could have had seme influence an
the results. Experiments with rhesus monkeys have implicated THC as a dis—
ruptive influence on the reproductive system, with effects apparently mediated
through inhibition of pituitary gonadocropin secretion, ar.c also possibly
through direct action on reproductive tissues.(13) 1in another study, female
monkeys created with THC over a period c: three to five years at levels com—
parable to daily human consumption of one or two marijuana cigarettes, suf—
fered four tines the incidence of fecal deaths, abortions and resorptions
as did drug-free controls.(1”) Although demonstrable fetal effects have been
largely embryocidal, Che possibility of abnormal fetal development as a result
of the mother smoking marijuana during pregnancy cannot be ruled out.

Pulmonary Involvement
\

The two previous Council reports cited evidence of bronchial impairment
and lung damage, including carcinogenic risks, associated with chronic and
heavy marijuana smoking, and with combined marijuana and tobacco use. Addi—
tional supporting data comefrom a study done with rats who inhaled marijuana
smoke daily for a period ofone-eighth to, one-half their 11" spans and suf—
fered degenerative changes in their lungs more severe than chose caused by
cigarette tobacco.(13).

Although the degree ofcomparability of marijuana and tobacco smoke in
pulmonary effects 1is still debatable, eone scudy of bronchoconscrictior. found
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that smoking less than one marijuana cigarette per cay diminished vital
capacity of the lungsas much as smoking 16 tobacco cigarettes. (16) Be—
cause smoking several marijuana"joints” daily 1is act unusual among young
pfPplc, their risk of incurring pulmonary problems be far greater than
that of heavy users of tobacco- The combination of tobacco and marijuana
smoking, a common practice, 1i0 probably additive in its pulmonary side efrects.

The 1979 Council report also dealt with the issue of spraying marijuana
crops with paraquat, a herbicide found to have possible toxic pulmonary effects,
although no evidence of paraquat toxicity in humans from smoked marijuana
has been noted. This spraying reportedly has been discontinued; nevertheless,
it would be advisable, in any future consideration cf applying herbicides
to marijuana plants, to determine and evaluate the health hazards of the
chemicals involved before actually putting that into use.

Psychopathology

It has been known for some time that narijusr.a use can produce panic
reactions, flashbacks and ochcr cmocional disturbances, and that children
and adolescents are at high risk psychiacrically when they abuse psycho-
active substances.

It is now also clear that persons with a history of schizophrenia or
other major mental disorders place themselves 1in jeopardy by using marijuana,
because even acute use has been shown to precipitate psychiatric symptoms in
such individuals.

The fact that the marijuana being smoked today is far more potent than
that used just a few years 2go may bring an increasing number of psychiatric
casualties into emergency rooms, crisis centers, and physician®s offices.

It night also produce confirming evidence of the "cannabis psychosis" reported
in other countries where typical dose levels and drug potency have been higher
than those heretofore found in the United States.

Implications of the Research

Marijuana 1j? a dangerous drug. A growing body of evidence from both
animal and human studies and from clinical observations attests to its
deleterious effects on behavior, performance, and functioning of various
organ systems. There undoubtedly must be improvement in research design
and techniques before definitive incontrovertible cata can he secured in
certain areas. But that is no reason to hesitate in calling attention to
the potentialities for harm as chey become clearer and more widespread.

In view of the evidence of possible- adverse effects of marijuana use,
the sale of, or other tra; | ickinr. in. marijuana should be subject co strin-
gent penalties and vigorous nroserurion.

The Aama has long opposed excessive and unrealistic penalties for posscs-
sion of small amounts of this drug for personal us;. Nevertheless, legislative
action that is designed to moderate penalties for possession should bo of



CSA Rep. 3 - Page 9

References

June 19S0).

2. Council on Scientific Affairs, "health Aspects of Marihuana Vsa"

1
2
3
4 1. Anonymous, National Survey on Drue Abuse: 1979  (NIDA, Rockville, Md.,
5
8 Proceedings, House of Delegates (AMA, Chicago, December 1577).

9

10 . 3. Council on Scientific Affairs, "Marihuana Reexamined: Pu Tcr.ary Risks

11 and Therapeutic Potentials™ Proceedings, House of Dictates (AMA,

%% Chicago, December 1979).

14. 4.  Anonymous, Marijuana nnd Health: Eichth Annual Rerrrt tc the V.R. *Con-
15 gress from the Secretary of HEN, 19SO (NIDA, Rockville, Na., IriJ).

16.

%g 5. Anonymous, A Drug Retrospect: 1962 to 1980 (NIDA, Rockville, Mi., 1980).
19 6. Anonymous, 1Q7S Survey of Drue Abuse ."4ue. Adolescents — General Renorc
20 (Maryland Dent, of Health and Mental Hvgiene - Drug Abuse A-cir.., Baltimore,
21 March 23, 1979).

22 .

23 7. Anonymous, An Evaluation of the Decrir.inalizacion cf Mari-Sane ir. Maine

24 Office of Alcoholism and Drug Abuse Prevention, August, Jar.uarv 3, 1979).
25

26 8. Heath, R.C. , et al, "Chronic Marihuana Smoking: Its Effect o. Function
27 and Structure of the Primate Brain" ¥a Nahas, C.C., and Paton, *.D.M.

23 (Eds.) Marihuana: Biological Effects (Pergamon Press, New Vcrk, 1979):
29 713-730.

30

31 9. Reeve, V.C., Incidence of Marijuana in a California Impaired Driver

32 Ponulstion (California Dept, of Justice, Division of Law Enforcement,

gi Investigative Services Branch, Sacramento, 1979).

35 10. Belgrave, 3.E., et al, "The Effect of (-) Tranr.-Delca-5-Terrakycro-

36 - cannabinol, Alone and in Combination with Ethanol, on Human Performance"
37 Psvchonharmacolocv 62:53-60 (1979).

3R e

39 11. Hembree, W.C., Nahas, G.C. and Huang, ri.F.S., "Changes in Human Sperma-
40 cocoa Associated with High Dose Marihuana Smoking" Nahas, G.C. and Paton,
41* V.D.M. (Eds.) Marihuana; Biological Effects (Pergamon Press, New York,
42 1979): 429-439.

43

44« 12. Bauman, J.E., ct al, ™Endocrine Effects of Human Female Chrcnic Marihuana
45 Use™ (In Press).

46 -

47 = 13. Smith, C.G., Besch, N.F. and Asch, R.H. , "Effects of Marihuana a. the

43 Reproductive System"." ui Thomas, J.A. mr-S Singhal, R.L. (Eds.) Advances
49 in Sex Hormone Research (Urban and Schwarr.cr.berg, Baltimore-Munich, 19S0).
50 .

51 14. Sassenrach, E.N., Chapman, L.F. and. Coo, G.P., "Reproduction in Rhesus
52 Monkeys Chronically Exposed to Delcn-9-THC" Nahas, C.G. er.J Paccn. W.D.M.

53 (Eds.) Marihuana®s Biological Effects (Pergamon Press, New York, 1979):
54 501-512.



N

O©CoONOOITTZWN

10

12
13
1A
15
16
17
18
19
20
21
22
23
2A
25
26
27
28
29
30
31
32
33
3A
35
36
37
3S
39
AO\
Al

A3
AA
A5

CSA Rep. D - Page 30

15. Rosenkrnncr., il. ;uid Fluiocbman, R.*., "Effectr. of Cannabis on Lungs"
in Nahas, G.C. and Paton, W.D.M. (i"ds.) Marihuana: Eiclccical Effects
*  (Pergamon Press, New York, 1979): 279-37.5.

16- Tashkin, D.P., C.ilvaresn, 3. ana SL-.-rr.s, M. , "Rcspirarrry Status of
75 Chrcr.ic Marijuana Sankara™ .hor. 7.csn. Diseases 117:261 (1973).
17. Treffort, D.\. "Marihuana Use in Schiaay-.renia: A Clear Hazard"

/oar. Jonrn. Psvch. 135:10 (19/3).
13. Wynne, R.D., et al, Community nnd 'iSnansen tr, Trn: Paraphernalia
(NIDA Services Research i".eporc, Kcc.-tvillo, Md., 1iy30;.

19. Anonymous, Model Drur. Paraphernalia Aa: (U.S. Dept, c: Justice, DEA,
Washington, D.C., 1979).

20. Sallan, S.E., Zinberg, N.H. and Frei, E. IIl, "Anciereric Effect of
Dclta-9-Tetrahydrocannnbinol in Patients Receiving Car.cer Chemotherapy"
New Ena. Jcur. Med. 293:795-797 (1575).

21. Chang, A.E., cc al, "Dfilta-9-Tecrahycra.tar.r.abinol as an Ar.tiametic
in Cancer Patients Receiving High-Dsse Methotrexate™ Arr.. Inc. Mad.
91:819-S2A (1979).

22. Frytak, S., et al, "Delta-9-Tetrahycracannnbir.oi rs an A.itienetic
for Patients Receiving Cancer Chemotherapy” Ann. Int. Mori. 91:525-S30
(1979).

23. Sallan, S.E., et al, "Antiometics in Patients Receiving Chemotherapy
for Cancer”™ New Enn. Jour. Mee. 332:135-133.

2A.  Anonymous, AMA Drue Evaluations, -ir. 1f:: inn (AMA, Chicago, 1930): A23.

25. Lucas, V.S., Jr. and Lascio, J., 10=1:a-9-7etrahy(rccarrabinol for Re-
Fractory Vomiting Induced by Car.cer Chemotherapy"™ JAMA 293:12A1-12A3
(1980).

26. Anonymous, “"Marihuana for Nausea ana Vaniting Due ro Car.cer Chemotherapy
The .Medical Letter on Drucs anc Ther i s 22:91-13 (May 16, 1930).

~27. Rhein, R.W. , Jr., "ror Glaucoma a:.: a Hast of Ocher 11:?, It"s Still
Wait and See™ Medical World Nows tApril Ji, 1980): 9i-99.

28.  Anonymous, FDA Position i State Lor:?1 :nn Relatint tn Marihuana
Therapeutic Research Proem=x= (rDA, P.ackville, MD. , 1>50).



Beha

Corr

Twit rrvrttfVii Hx ‘Am\

vioral, Psychosocial, and Academic

elates of Marijuana Usage in Adolescence

A Study of a Cohort Under Treatment

Richard H. Schwartz. MD.*}: Norman G. Hoffmann, PhD.t Richard Jones. MD*

~In 1985 approxlmatelly 120,000 American high school seniors smoked marijuana daily. We
interviewed 35 middle-class, cannabis-dependent adolescents with a mean aFe of 16 years who
were patients in a drug treatment progTam. The patients also completed a lengthy self-assess-
ment questionnaire demﬁned to elicit information on drug-related problems. Our results show
that family harmony, school attendance, and school achievement deteriorated once these youn

pcopTc DEQAN to use marijuana al least 4 | ofHTK'TTigTdlloTPli ¢+ s veratiurd m il noted:
remaining away from home without permission or Farental knowledge for at least 7 consecutive
days (29%), a Dor F qrade average on the last report card before they entered the drug treatment
program (43%), involvement in a motor vehicle accident when the driver was under the influ-
ence of marijuana (26%), suicide attempts (20%), and convincing a "marijuana-naive" younger
sibling to smoke the drug (20%). Despite such seemingly apparent suins of possible drug use by
these 35 adolescents, a metn lime of 12 months elapsed before parents suspected their children
of marijuana abuse. In many cases mental' health prOlessiunais‘consultca by a number at the

children when they were using drugs were likewise unaware of the marijuana abuse.

i HE PROPORTION of high school seniors who
admit to smoking marijuana daily has declined from
a peak of 10.8 percent in 1978 to five percent in
1985." Thus. 120,000 seniors in American high
schools intoxicate themselves daily by smoking mari-
juana. The average age of first-time users of mari-
juana is currently between 13 and 14 years. Of all
young people who smoke marijuana even once, an
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Schoal of Medicine. Wathmgton. DC, the f Depdrtment of Psychig-
try. University of Minnesota and the Chemical Abuse/Addiction
Treatment Outcome Re%lttr / (CATOR}(, St. Paul, Minpesota, and
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orresPon_dence to: Richard H. Schwarts. MD. 410 Maple Ave-
nue West. Vienna. VA 22180
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estimated 10 percent will progress to daily use of the
drug.’'

Previous claims that marijuana is not injurious to
health were based in large measure on the results of
studying the effects of relatively low-poiency Can-
nabis smoked by large numbers of young adults be-
tween 19GO0 and 1973. Today, ordinary marijuana,
at 3.6%"' A9-tctrahvdrocannabinol (THC), has four
limes the potency vithe marijuana generally smoked
during the 1970s.1 Indeed, marijuana is now a bit
more potent in A9-THC than hashish, at least in the
United States.l1 Sinsemilla (seedless marijuana),
which adolescent "aficionados” prefer and use al-
most cxclusis-cly when available, contains an average
of 7% Ag-fTHC).* This is approximately six times
the concentration of most marijuana smoked in 1975
and twice the concentration of A9-THC in hashish.
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Inhibition of Cellular Mediated Immunity in

Marihuana Smokers

. Abstract. The cellular mediated immunity o/ SI young chronic marihuana
smokers, as evaluated by the lymphocyte response in vitro lo allogeneic cells
and to phyrohemagglttlinin, was significantly decreased and simitar to that o/
patents In whom impairment of T {thymus derived] cell Immunity is known to
occur. This inhibition ol himtogenesis might he related to an impairment ol DNA

synthesis.

¥ has been previously reported (1)
lhal il*:lla-9-Ictrah>drocannabinol (A°-
C), a psychoaclive substance of
utmahis, when acininistercd to rodent:
ajfers their cellular mediated immune
esponsiveness, and ii was suggested
taint similar changes might also occur
in man. tn cur study the mixed lympho-
cyte culture (MLC) and phytohema-

. glutinin (PHA) responsiveness of .51

. (median age 22),
-subjects who had used Cannabis prod-

marilr.iaoa smokers. 1o to 35 years old
were studied. Only

ucts (at the exclusion of other drugs)
at least once a week (average four
times a week) tor at leastT')car tit'ilr-
age -i years) were selected lor this
investigation.

Eighty-one healthy voiunteers, 20 to
72 years of age-(median age 44) were
used as controls. Purified lymphocyte
suspensions were prepared from fresh
samples of venous blood by the Ficoll-
Isopaque density gradient method (2).
A microculturc system was used for
screening of cellular responsiveness (J).
For Ihe MLC test, | x 10r responding
cells were incubated, per well, with 2
X 1071 stimulating cells pooled from a
panel of ten donors, phenotypically dif-
ferent (allogeneic cells ia which 25 dif-
ferent LIL-A specificities were rcpre-
seated (-4)).

For the PHA test, 2 X 0™ respond-

| FEDRUAHY V74

ing cells were incubated per well with
| /tg of purified PHA. The medium
used was RPMI 1640 with penicillin,.
streptomycin, and glutamine, to which
25 percent autologous scrum  was
added.

Results are summarized in Tabic 2
and compared with data obtained in
60 patients with cancer, 20 patients
with uremia, nnd 24 renal allograft
recipients with iatrogenically induced
immunosuppression. The mean values
registered in the group of marihuana
users were significantly lower than
those of the normal, bul much older.

relation exists between cellular immu,
nity, as reflected by in vitro lympho-
cyte Waslogcnesis and aging (5), re-
sults obtained in the group of mari-
huana smokers may be interpreted as
being indicative of cellular hyporc-
sponsivencss. Supporting this conclu-
sion is the close similarity between the
depressed MLC and PHA responsive-
ness of marihuana users and lhat of
cancer (6), uremia (7), and imniuno-
suppresscd transplant patients in whom
impairment of T (thymus derived) cell
immunity is known to occur. Further-
more, we observed .hat in vitro inhibi-
tion of PHA-induced blastoger.esis of

normal human lymphocytes started
with 1.6 /iM THC and was complete
with 20 pM.

The major psychologically active con-
stituent of Cannabis saliva is A"-THC.
This substance, as wdl as its metabo-
lites, is insoluble in R-O. but is very
fat soluble, and ha* a half-life of scv-
oral days in tissues where it might exert
a cumulative and pharmacological ef-
fect (A), Such an etfcct might be re.
latcd in a still unknown way to the
depressed cellular immune response in
vitro of chronic marihuana smokers.
The effect of THC on adrenergic re-
ceptors (9) might also play a role in
its immunosuppressive activity, as wav
suggested for other drugs administered
continuously over a long period [10).

This inhibition of binslogcncvis might
result from an impairment of DNA
synthesis. One of us (A.M.) sampled
lymphocytes front four marihuana
srr ers. cultivated the cells for 72
hours, and then observed a decreased
number of cells during the period of
DNA synthesis (S period of the ceil
cycle). There was also an increased in-
cidence of chromosomal breakages.

Table I. Comparative cellular mediated immunity 0f normal subjects, marihuana uiwScrj. anil
patients wiih impairment ot T cell immunity. The in vitro blastocenic response ot lymphocytes
wa> studied by the MLC and the PHA tests. The incorporation rate of (’Hlthymidinc of the
T lymphocytes is civen in counts per minute te the standard error.

MLC PHA
Subjects {TI|Thym!dinc I-HIThsmidire
! teNst%d incorporatcd te’\sltoéd incorporated
(counl/min) (count,‘min)
Normal controls X 26400 * 200 tl 2)230 e: 210
Cancer patients
Primary tumors 16 14*94 ~ 792 t6 17301 * J21
Rccional spread 2) ISHI6 =: 420 2) 13.143 €. 340
Distant spread 21 *968 — 439 pil 10316 £ 3*0
Uremic patients / 26 12001 s: 272
Transplant palienis* 24 12)07 re 337
Marihuana smokcfvi' 34 * 13679 = 499 31 13779 r 169

o After | to 4kc{qvan of imHifttiVipptctvj*c (herar). * At | year, si lrasl once a utri; nt
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What ia marijuana?

Marijuana ('"grass', "pot", or "weed"),comes from
a common plant with the botanical name Cannabis
Sativa. It is not a single substance, but a
crude drug — a "complex chemical factory"

which contains at least 421 different
chemicals. The main psychoactive
ingredient in marijuana is delta-9-
tetrahydrocannabinol, or THC. This, and
60 other cannabinoids, are chemicals
which are found only in the marijuana
plant. Because of the complexity of
marijuana's chemical composition, its
instability, and its wide variation
in potency due to different
varieties, climates, and growing
conditions, no two batches of

marijuana will be the
same. And, as with any
ii"*? other street drug,

people who buy marijuana
can never be

certain what

else it may

be mixed

with, or if

it even s

marijuana.
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What ia THC?

THC la the chemical in pot that producea the ™"high". It ia
tho THC content of marijuana that determinea ita potency.

THC ia toxic. (Toxic meana '"poiaon™.) It ia an intoxicant.

THC actually atanda for delta-9-tetrahydrocannabinol-. THC ia
the beat-known of the 61 cannabinoid3 in marijuana. All
cannabinoida are fat-aoluble chemicala. They accumulate in

the fatty lining of the cella in the body and brain and are
cleared from the body very alowly.

What ia haah?

Haahiah or ™"haah" ia a dark brown reain from the tops of the
marijuana plant, The resinous secretions of the plant are

collected, dried, and then compreaaed into "bricks.”™ The
Middle East ia the main source of haah uaed in the United
States. In the past, haah waa stronger than marijuana, but

with the increasing potency of pot, hash ia often a weaker
drug, averaging about two percent THC content.

What ia haah oil?

Hash oil ia a tarlike
substance smoked in

small amounts on tobacco
or marijuana or in small
glass pipes. It is
distilled from the marijua-
na plant and is extremely
potent, with a THC
content from five to 40
percent or more. It ia
so potent that one drop
of high potency oil

could produce an halluci-
nogenic effect. Hash oil
is produced in a manner
similar to percolation of
coffee.

How potent is todayla
marijuana?

Marijuana ia a far more
powerful drug today than
it was 10 years ago when

the average THC content was only about .5 percent. Marijuana
being smoked today is often from Colombia and contains four
to six percent THC. U.S.-grown Sinsemilla is especially
cultivated to have a THC content of up to 11 percent or
higher.



Wouldnlt it be batter to sell marijuana legally so the
potency could be controlled?

The idea that people will one day be able to buy
a grocery store in packages with a label describing the THC
content 1s a fantasy, because marijuana is such an unstable
dru?. Even after a joint is made, the chemical con1ﬁosnlon
of the THC and:other chemicals changes. The stren?t of
ding .to the length of time it's stored,
[

marijuana varies according e |
the place it is is stored in, the temperature it is stored at
er factors. m

0
c
[
_ 0
and a variety of other

PCP ("angel dust"), LSD, hash oil, and other cEemicaB sure
n

often added to marijuana — often without the knowledge of the
purchaser.
KIDS: STAY AWAY FROM POT K
DEAR AB8Y: | was glad to sn your | can dress eyselt and comb ray own
warning about angal dust. Everything hair. My biggest Year Is  rthat one
you said about It was trua. It makes day | will go completely crazy again
you.violent and can really mess up and end up back In the  hospital. |
your head. | know. | was In high saw kids there who'd had that experi-
school, ready to graduate, when | ence.
smoked that dust. | didn't even know My God, what a terrible price to pay
It. | smoked scae pot that had been for wanting to get high. Abby, please
laced with angel dust. | didn't get keep telling kids to  stay away from
high. I Just went crazy. pot. You never know what's In It. |
| was.sent to a mental hospital ara signing nmy name and address Just to
where | spent three months. | put ray prove this letter Is not a phony, but
poor parents through helld'm out now, If you print It, sign me...
but I have to see a social worker PAID A BIG PRICE
ovary week. I'm still on medlcotlon, Nonparell
and my head still hurts. But at least July 6, 1982

Besides other dangeroua druga, are there other .impuritiea
found in marijuana?

Dried oregano looka like marijuana; dried paraley looks

like marijuana; dried cow manure looka like marijuana. Al
these substances are candidates for filler in marijuana. All
have been used. Beaidea being a waste of money, smoking pot
can cause disease from the bacterial organisms found crawling
all over the plant

AV9



DOCTORS SAY CONTAMINATED POT
CAUSED POOD POISONING EPIDEMIC

Boston (AP) — Researchers have animal

discovered that ger»-laden marijuana

manure which had bean added
to tha marijuana.

can causa an lllnais Ilka food Tha doctors trackad down tha
poisoning, and thay sttrlbuta a sourca of tha outbraak, which also
nationwide outbraak last yaar to bad affactad marijuana users In Georgia,
pot. Alabama, California, Arizona and

Tha research provides tha first Massachusetts, by asking people whe-

evidence that marijuana can spread
disease-causing bacteria.

(ksctprs from tha Canters for
Olsaasa Control In Atlanta found

that marijuana was tha sourca of An
outbr”~el~-of food poisoning In Ohio
and Michigan In January 1981. Tha

marijuana, probably Imported from
Colombia or Jamelga. was contamina-
ted with salaionalla bacteria from

diarrhea,

ther thay used drugs. In Michigan,
thay found that 76
victims ware exposed to marijuana.

Symptoos of the Infection Included
fever, abdominal pain,
nausoa and vomiting. The
lasted an average of eight days, and
62 percent ot the wvictims had to be
hospitallzad.

percent of tha

Illness

World Herald

What are the immediate effects of smoking pot?

In rr.jst people/
well-being/

the use of marijuana produces a sense of
a state of relaxation/ altered perception/

particularly of distance and time/ *mpaired short-term

memory and’impaired coordination. The

from two toidhree hours after smoking one joint.

"high" usually lasts

High doses

of THC can cause image distortion and hallucinations.

The most commonly observed adverse reaction to marijuana is

the acute anxiety reaction.

A single dose of THC can cause
this reaction even in mentally healthy people.

Persons

suffering an acute anxiety reaction are anxious and may

become paranoid.

to a fear of losing control and going crazy.
and approximately 10,000
in hospital emergency rooms each

require professional treatment/
Americans are treated

year suffering from the reaction.

Unfortunately/ all pot smokers get
their "high"™ from the poisonous effects
of THC in the brain, where it first
stimulates and then damages the

cells in the brain's pleasure center,
depriving use/a of a desire to obtain
natural, non-chemical "highs."”

There can be a sense of general suspicion

Some reactions

POT SMOKER LEAPS TO
HIS DEATH FROM HOTEL

Gedelle King told authorities that
aha and har husband Jay wara smoking
mertjuana with frlands Inthalr Atlan-
ta, Gaorgla, hotal roomwhen Jay asked
what time It was. Before sha could
answer ha said, "It's time to and tha
world,” ran outside and Jumped 30 feet
to his death below.

Atlanta Journal
Nov. 9, 1983
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What ia ao dangerous about marijuana?
\

Marijuana ia a sPeC|aI drug becauae it appears to be harmleaa
Thia appearance leada many people to believe that it really

ila harmleaa/ and thereforé not dan?eroua to uae or to
experiment with." In other vords/ the fact that there are no
dramatic effecta ia one of ita dangera, Marijuana ia auch a
aubtle drug . that people don't realize how it 1a affecting
them. Marijuana ia dangeroua preciaely becauae it ia not a
killer weed. [Ita effecta on the uaer at uaual doaea are
often mellow/ compared to alcohol intoxication. Aa long aa
marijuana uaera continue to uae the drug/ they do not

permit themaelvea to conaider the poaaibility that they are-
damaging themaelvea with the drug.

"I believe (marijuana) to be our moat dangeroua drug
becauae of videapread uae, eapecially by our youth/
and becauae the paychological aa veil aa the phyaica
effecta are inaidioua and ultimately devaatating."

- Dr. Robert DuPont

"Marijuana ia our moat dangeroua drug becauae of ita .
nation-wide prevalence and hecause Beople uae it thinking
nothing bad |s,haPpen|n9 to them. he time it
does paychological harm/ the pot smoker*a ability
to judge that “harm ia impaired to auch an extent that
h? rejécta the evidence that ia obvious to everyone
elae.
- Dr. Harvey Powelson

L Director
Psychiatric Department of the Student Health Service

University of California, Berkeley

|f pot ia dangeroua, then vhy do ao many people think it's harmleaa?

Without question, in the past two decades, the cultural
messages people picked up about drugs uere, for the moat
part, p'ro-drug. One of the factors that encoura%ed uae of
marijuana waa the one-sided publicity given to statements of
scientists and others who advocated Tliberalizing marijuana
lavs. At the aame time, there was a virtual blackout of
scientific information describing the dangers of marjjuana
uae. Dozens of pro-drug books were published and acjd in the
"Ro ular" market, while"no anti-drug books were published for
that market, although auch books were written. ot a single
commercial film haa been made in_the past "wo decades which
?jesents marijuana uae in a cautionary li ~.,t. At the aame
ime, well-funded |obb¥|ng groups to promote drug Interests
were or%anlzed at the local, state and national Tevels. Aa

a result, many intelligent people concluded that the bulk of
the scientific evidence "proved" that marijuana waa "harmless."
The evidence, of course, "proves" exactly the opposite.

There ia still more ignorance about n1anhuana than about any
other widely used drug in society, and this ia aa true among
some drug counselors @aa it ia among uaera and the lay public,



Donll aome scientists aay marijuana

ia harmleaa? AIlA CONCLUDES:
'POT DANGEROUS'

Marijuana uae ia a major health

p.-oblera in the United States, and the CHICAGO — This A»#rlcan Hadlcal
harrafulneaa of the drug ia now widely Association says marijuana Is not  a
perceived. No acientific authority "harmless amusaawnt" and frequent usa
arguea today that marijuana ia a -pan lead to problems In the brain,
hjrmleaa drug. That argument ia circulatory system, heart, lungs, and
over. Now, all medical authoritiea nervous system.
agree that marijuana uae haa hazarda. "Marijuana can hurt you"  the AVA
said Thursday In promoting Its new

Waile knowledge of all the conaequencea Physicians’ drug abuse handbook. "Ma-

of marijuana uae ia incomplete, rijuana Is by no means the harmless a-
3tudiwa finiahed ao far deraonatrate a nusement that many believe It to be.
varie~ty~oT aignificant risks and Structural changes occur In the brain
dangers. *No acientific atudy haa with marijuana use, as well as changes
foundlt-he drug to be completely In the patterns of brain waves.

aafe. £-i>ver 8500 reaearch papera mThere Is now no doubt at all that
have been done6cRf-the drug and none of mtrijuana Is a dangerous drug with
them™ gives pot a clean bill of health. great potential for serious  harm to

young American users," the AVA said.

Both the American Academy of Pediatrics Middlesex News
and the American Medical Association July 24, 1931

strongly condemn use of marijuana by
teenagers. The Surgeon General has
concluded that marijuana is dangerous
and harmful to health. Also, many
people who once believed marijuana to
be harmless have now concluded that it
may be the most dangerous drug in
America.

What about the books and authors who say pot is okay?

Marijuana research is a young scientific field. More
research has been done in the past two decades than in all
previous history. Most of the important physiological
research on pot was done after 1972. Marijuana research is
very difficult because marijuana is a very complex substance.
Also, many of the early studies that supposedly "proved"
that marijuana wasn't too harmful used amounts of THC

that were much smaller than is found in pot on the street
today. Thus, _t is important to find recent research on
marijuana.

It should also be remembered that it was only after many
years of use by millions of people that the heart disease
associated with smoking cigarettes was recognized. When the
controversy about tobacco smoking was raging in the late
1950s, some scientists came to the defense of cigarettes, the
way others do to marijuana today. For example, the chairman

of the Cancer Commission of the California Medical Association,

and one of the state's foremost cancer specialists, testified
before a Congressional committee that ™"a pack of cigarettes
a day will keep lung cancer away."



What organizations atill aay marijuana ia harmleaa?

The Do It Now Foundation says that "marijuana has not been
proven harmful/ even in remote ways." It advises young peo-
ple that "the mild psychological changes that occur in many
people™ are '"generally beneficial in nature." In other
words/ marijuana may even be good for you. Not only that/
but Do It Now also says that marijuana may be a cancer
cure."

So, how can you be sure that Do It Now isn't right? Well/
first/ common sense says that becoming a burnout is not a
"mild psychological change"™ and is not "generally benefici-
al"- Secondly, it would be easier to believe Do It Now if it -
would tell readers who says smoking marijuana will cure can-
cer. It would be nice if they would cite a single study
printed in a reputable scientific journal that says smoking
dope helps cure cancer. It would be nice if they could find

a single doctor in the whole world who treats hi3 lung can-
cer patients by having them toke on a joint.

Who is Do It Now, anyway? Who writes their pamphlets?

The Do It Now staff relies for its "realistic"™ drug informa-
tion on "over 150 collective years of former drug use and
experimentation™. Some of its writers regularly contribute
articles to High Times magazine and Dean Latimer, the Execu-
tive Almighty Editor of High Times often writes articles for
Do It Now. Vic Pawlak, once described as the ™"concept per-
son™ for Do It Now's Institute for Chemical Survival, became
an expert on drug abuse while writing for underground news-
papers. Dean Latimer admits in his articles that he has been

a heavy pot and speed user. Do It Now's opinion about the
harmfulr.ess of drugs is at odds with the positions of the A-
merican Medical Association, the American Academy of Pedia-
trics, the National Institute on Drug Abuse, the Addiction
Research Foundation, the World Health Organization, the Food
and Drug Administration, the Institute of Medicine and the

hundreds of physicians and scientists across the country who
think pot is not only harmful, but dangerous.

Another pro-drug organization is N.O.R.M.L. — the National
Organization for the Reform of Marijuana Laws. They're the
people who want to legalize dope. They get alot of their

money from the businessmen who manufacture pipes and bongs.

Their "official policy™ is that they don't encourage people
to use any drugs and they '"strongly discourage' teenagers
from using pot. Even N.O.R.M.L. admits marijuarra can be

dangerous, but they believe that it's no more dangerous
than booze or cigarettes, so it should be made available in
the same ways.

But, remember, N.O.R.M.L. is a lobbying organization. It
doesn't want your money (although it will sell you a student
membership). What it does want is votes. The more pot

| A63



smokers there are, the easier it will be to elect politicans
who’ll vote to ease up on dope. S«, N.O.R.M.L. has a vested
interest in having lots of adults use marijuana — and lots
of potential future voters turned on to pot.

N.O.R.M.L. says it provides "straight-forward™, ™"assembled
medical information'™, too. This is their idea of "straight-
forward ."

At one time, N.O.R.M.L. was working on a pamphlet called
"NORML On Family Drug Awareness'. In that pamphlet, the or-
ganization said that evidence of harm from pot was “"tenta-
tive" and "inconclusive™ (just like the American Tobacco In-
stitute says proof of harmful effects from smoking cigar-
ettes is exaggerated). ; To prove' that'claims that marijuana
is harmful are "scare tactics'"™, they claim to take some 'se-
lections™ from the testimony of Dr. William Pollin to Con-
gress in the fall of 1901. This is how N.O.R.M.L. quoted the
director of the National Institute on Drug Abuse's report on
evidence of lung damage:

"On Lung Damage: '"There does not yet exist an animal
model for the development of lung cancer by...marijuana.
At this juncture, it is not possible, to predict what

precisely the health effects in later life will be on
those young people today who are regular marijuana
smokers."

What follows is what Dr. Pollin' really told the Senators:

"The concentration of benzo(a)pyrene in marijuana
tar is 70 percent higher than in the sa:ae weight
of tobacco tar. There does not yet exist an animal
model for the development of lung cancer by either
tobacco or marijuana. However, in animal tests
marijuana smoke residuals produce skin tumors. In
fact, human lung tissue exposed in the test tube to
marijuana smoke -shows greater cellular changes than
when exposed to similar amounts of standard tobacco
smoke. Critical longitudinal studies are needed and
are being supported by NIDA to evaluate the risk of
long-term use."

Elsewhere in "NORML On Family Drug Awareness”™, the pro-pot
lobby proposed to tell young people that Dr. Pollin said:

"Thus, any attempt to compare the health impact of
marijuana with that of alcohol and tobacco at current
levels of use is certain to minimize the hazards of
marijuana."

But, this is how that comment reads when taken in context:

"Thus, any attempt to compare the health impact of
marijuana with that of alcohol and tobacco at current
levels of use is certain to minimize the hazards of
marijuana. But any comparison at levels of anticipated
use involves many assumptions that are at best dubious



and at worst may be dangerously misleading. Such a
comparison seems, therefore, useless and undesirable
until_such time as tha parameters of risk are hetter
specified than they can be at present.

Why do you suppose N.O.R.M.L. wanted to be "dangerously
misleading" by making a "useless" and "undesirabile comparison?

Finally, there are some books that show up in a few book
stores” now and then that are classified as "non-Fiction", but
when it comes to repo_rtlnq on marijuana, their facta are *
fairy tales. Recreational Drugs io one such book. It is
recommended reading by High Times magazine. The authors of
the book, none of whom are Bhysmlans, never bother to cite

a single footnote or study by ‘name ao that you can look it up
on yolr own, There is no” way you can find out how well they
researched their material.

Recreational Drugs says "mar%uana appears to be remarkably

safe".  Who says so? "The authors don't -say. They also

tell you that the National Commission on Marijuana and Drug

Abuse” "verifi _tge afety of marijuapna" in a reBort that was
ide

S~

ed
rejected by Pres Nixon. But wait! You probably can't
even rememhber when Nixon was president. How old is this
study, anyway? Well, it's ten years oldl It was prepared
in 1972. " That report never verified the "safety" of marijuana
It did admit that there was much more to learn about marijuana
Since 1972, we have-learned much-more.

Recreational Drugs also says that "much of today's reliable
information about marijuana"™ comes from a 1972 study done in
Jamaica. Since the dope promoters always refer to this stu-
dy, and because they criticize every research study that
says pot is harmful ‘ you need to take a good look at what
evidence they think is reliable.

For example, the Jamaica study supposedly "proved" that
"there was no difference in rate of employment, job stabili-
ty, or academic achievement™ between straights and potheads.
What the authors of Recreational Drugs don't bother to tell

you is that the small number of people studied were un-
skilled, uneducated, illiterate laborors who hoed sugar cane
fields for a living. How do you test job stability or "aca-
demic achievement™ among ditch diggers? You are also never
told that this "reliable™ study was never published by the
government agency that sponsored it, that it does not have
the support of Jamaican doctors, and that it was never prin-
ted in a single, reputable scientific journal. Besides, the
Jamaica study is ten years old. What about all the studies
that have been done in 1973, 1974, 1975, 1976, 1977, 1978,

1979, 1930, 1981, 1982, 1933 or 1984?



A partial list of popular books which favor or advocata social accaptanca of
drugs, while minimizing thalr daaaglng aftacts....

Ashlay, R., Cocalna, Werner Books, New York, 1973.

Banltza, F., In tha Magic Land of Payota, Warnar Books, Naw York,
1964, 1973.

Brachar, E.M. and Editors of Consular Raports, Licit and W licit Orugs,
Little, Brown “Co., Boston, 1972.

Orug Abusa Council, Tha Facts About Orug Abusa. Tha Fraa Press, a
Olvision of MacMillan Publishing Co., Naw York, 1980."

Grinspon, M.O., L., Marihuana Reconsidered, Sacond Edition, Harvard
Unlvarslty Prass, Cambridge, 1977.

Horman, R., and Fox, A.M., Editors, Drug Awaranass: Kay Documents on
LSO, aarljuana and tha drug eultura, Avon Books, Naw York, 1972.

Lleberman, M., Tha Doca Book, Praagar Publishers — a Division ot Holt,
Rhlnehart 4 Winston, Naw York- Ninth Printing 1978.

Lloyd, P., The Book of Pot, The Ridge Press, New York, 1976.

Margolts, J.S. and Clorfene, R., A Child’s Garden of Grass (Tha Official
Handbook for Marijuana Users), Ballantlne Books, a Division of Random
House, Naw York, 1978.

Novak, M., High Culture, Alfred A. Knopf, Inc., (Naw York) and Random
House of Canada (Toronto), 1980.

Phillips, J.L. and Wynne, R.W., Cocalna Tha mystique and tha Reality,
Avon Books - A division of tha Heart Corp., Neu York, 1980.

Rubin, V. and Comltas, L., Ganja In Jamaica, Tha Effects of Marijuana
Use, Anchor Press/Doubleday, Naw York 1976.

Sabbag, R., Snow Blind, A Brief Career In the Cocaine Trade, Avon Books - A
Division of the Hearst Corp., New York, 1979.

Wall, W., Tha Natural Mind A naw Way of Looking at Orugs and tha
Higher Consciousness Houghton Mifflin Co., 1972.

Young, L.A., &L.G., Klein, MMM. ( D.M. and Beyer, 0., Recreational
Drugs, Berkeley Publishing, by arrangement with Macalllan Publishing, Naw
Y ork,1979.

Eng., R.C., Responsible Drug and Alcohol Use, Macmillan, Naw York,
1979.

Stafford, P., Pyschedellc Baby Reaches Puberty, Oall Publishing Co.,
1971.

Kaplan, J., Marihuana, Tha Naw Prohibition. World Publishing Co., New
York, 1971.

Grlnspoon, L., Bakalar, J.8.
1976.

,  Cocalna, Basic Books, Inc., Naw York,

Goode, Erich, Tha Marihuana Smokers. Basic Bocks, Inc., Naw York, 1970.

Woodley, R., Tha Dealer, Portrait of a Cocalna Merchant. Warnar Paperback
Library, 1972.

Ashlay, R., Heroin, Tha Hyths and tha Facts. St. Martin's Press, 1972.
King, R!, Tha Orug Hang-Up; America's Fifth Folly. W. W Norton, 1972.
Lindesmlth, A.R., Tha Addicts and tha Law, Vintage Books, 1963.

Musto, 0., Tha American Disease. Origins of Narcotic Control, Yale
Unlvarslty Prass, 1973.

Zlnberg, N.E., Robertson, J.A., Orugs and tha PUbllc. Simon | Schuster,
1972.



la it true that nobody haa ever died from uaing marijuana?

lung cancer or cigarette smoking 0 people vho overdose on
alcohol die of heart ilure or aIcohoI overdose? Doea a
drug with 50 percent more cancer-causing tar than tobacco
cigarettea cayae death if the smoker eventually dies of lung
cancer or emphyaema? >

Oo people who amok* ¢ {%arettes and et Iunq cancer die from
fa

r proven that human beinga

It ia true that nobody haa p
3Hhou%h auch caaea have been
f

haa eve
have overdoaed on pot’ and died/
reported. At thia point/ few ph
diagnoae a death cauaed/ or cont
The fact that death from amoking marijuana doea not happen
immediately after uaing the drug/ or cannot be proved/
doea not nieai. that it Cannot happen.

"And people who try to tell you there have heen no
deatha from marijuana ahould visit the cemeteries.
Do you know that drug-related suicide is the number
one cauae of death among college students today?
The number two cauae of death 7a alcohol and drug-related
traffic accidents. ~And in almost every case illegal
drug uae starts with marijuana.
Dr. Robert Heath

sicians would know how to
ibuted to/ by marijuana.

Who uses marijuana?

The United States has the hrghest level of maruuana and

other drug use among younﬁ people of any developed country in

the world” In America/ the mainstream child is just as

Irker to use marijuana as the obviously deviant or rebellious
As a matter of fact/ more high school seniors smoke

marnuana than smoke tob acco cr arettea Marijuana.use

begins as early as 12 years/ ough the most frequent

agés_ of first ‘use are around 14 and” 15.  Widespread use of

marijuana by adolescents and females rs unprecedented in

human history.

Are there many parents who have smoked pot?’

Unfortunately/ many krds who Erew up in the '60s smoking pot

have groun up enough have kids of their own/ but haven't
grown UB enough to stop smokrn% weed.. Their kids face an
uphill battle e%Swant to be straight themselves.

Many persons rn the to 49 age group are oresentw

raising teenage children/ and surveys show that ong-fourth of
those parents have at least tried marijuana-* One in five
parents of children aged 12 to 17 have tried marijuana at
some point during thelr lives.
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Why do kids smoke pot?

Teeaagers know better why kids smoke pot than adults do.
Many adults# especially those who work in drug treatment
centers# are convinced that all Kkids who use drugs have
“"problems™ which cause them to use drugs. They insist that
solving the "underlying problems™ is the way to battle drug
abuse. However# increasing numbers of professionals and pa-
rents are beginning to understand that for many# if not most
kids# drugs are the cause of their drug problems, and get-
ting Kkids off drugs permits them to solve their drug problem
and other problems with a healthy mind that is functioning
normally.

The majority of adolescents who use marijuana and other
drugs do ao because of ignorance of the long-range harmful
effects and because of the need to belong to a group. Many
teenagers who use drugs have everything going for them.
Their families are intact# their parents love them# they get
good grades in school# they are involved in extracurricular
activities# they have interesting hobbies# they have lots of
friends and they are very popular. They aren't escaping
reality# because their world isn't that unpleasant. To

them# marijuana and other drugs are "mild# harmless intoxicants"#

which they can handle — they think. What these kids lack is
information about how drugs that make them feel good can
hurt them# especially in ways that they cannot see or '"feel™.

Don't lots of people just "try" pot?

Just "trying" pot isn't a good idea because for many people#
the first "try"™ produces no "high". Therefore# the experiment
is repeated several times in order to achieve an effect.
Surveys show that few persons who "try"™ marijuana stop

after merely "trying it to see what it's like"™ on one or two
occasions. Among kids 12 to 17# less than one in three of
those who admit they have "ever used" marijuana say that

they used pot just once or twice. About one-half of adults
who tried marijuana before the age of 16 report that they
eventually used marijuana on a daily basis.

Isn't it okay to use pot in "moderation"?

Even moderate use of marijuana is associated with school
drop-out# psychoses# panic states and adolescent behavior™-

disorders. Besides# how many current "burnouts" ever planned
to become burnouts? Doesn't everybody think their pot use is
"moderate”™ when they start? Doesn't every pothead still?z"

think his pot use is "moderate'™, even though to everyone
else it is clear that he has become a burnout?

%



How long do the chemicals in marijuana atay in tha body?

Marlfj]uana la a uniqua drug bacauaa ita chanlcala accumulate

in tha user's body in much tha aama way aa DDT. A week after

a peraon_ amokaa ona joint# 30 to 50 parcant of the THC

remaina in tha ){ It ia aatlmatad that four to aix weeks

are required for all tha T C to laava tha bod%/ In other

worda# a kid who ets "h |g " on Saturday gh and again on
Wednesday night WI|| uild up tha amount of THC in hia bo

His brain will never b free of tha drug. At leaat a full

month of not amoking would be nocasaary to rid the body of all

the THC.

Since marijuana stays 1in the brain long after the user feels "high,"
it is very deceptive. Many professionals are worried that the slow,
subtle accumulation of THC 1in the body and brain is responsible for
the personality and behavior changes seen 1in users. And, the longer

the drug remains in the system, the greater time it has to affect the
other tissues of the body.

"There 1is no other drug used or abused by man which

stays in the body as long as cannabis does. And there

is no other drug, legal or illegal, which affects every

major organ of the body. And every system in thebody.

And every single cell in the body."

- Dr. Carlton Turner,

Deputy Assistant to the
President for Drug Abuse

Where in the body doea THC accumulate?

THC# and the other cannabinoida in marijuana# are stored in
thefatt)( tiaauea of the brain and lungs. They are also

accumu ated in the ovaries and testicles for long periods of
ime

How does marijuana affect the lungs?

Marlﬁuana smoking constitutes the greatest single new threat
to the health of Iunﬁs in the Unitéd States. ot only is the
possible dama?e to the lungs very severe# but the changes
associated with heavy pot smoking can appear within 18 to 24
months# which is a relatively short peritod of time.

Marijuana is much more harsh and irritating than tobacco.
That" ia why users often cou ag as they inhale the
smoke. Marlguana smoke con a|ns T C and other chemicals
which irritate the lungs# as well as poisons like carbon
monoxide and ammonia, ~The effect is So severe that some
scientists have concluded that five {omts irritate the

lungs as much as 112 tobacco cigarettes.

Followm% exposure to marijuana# the lungs' defense systems
against bacteria are impaired. Alveolar macrophages# which
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are special cells designed to attack and destroy foreign
material and bacteria in the lungs# have reduced effectiveness.

Chronic bronchitis and chest pain are common in teenagers who
smoke pot. There have been studies of human users which have
reported laryngitis# cough# hoarseness# adtiima# sinusitis#
pharyngitis# bronchitisvand precancerous lesions in the

lungs much like that found in heavy cigarette smokers.
Emphysema# a deadly lung disease# also has been found.

Studies done on U.S. Army soldiers in West Germany who had
been smoking cannabis for a year or less found lung damage
that was more severe than that found in older soldiers who had
smoked at least 13 packs of cigarettes a day for 10 years or
more. The doctors were startled to find emphysema and bronchi-
tis in the lungs of 18-year-old hash smokers. These lung
diseases are rarely found in people under 45 years of age.

Unlike tobacco cigarettea# "joints" are unfiltered and

smoked to a very small "roach™. As a result# the lungs of the
marijuana smoker are more blackened than those of tobacco
smokers and there is extreme breakdown of the lung structure.
Experiments have demonstrated that significant worsening of
lung function occurs only six to eight weeks after smoking a
few joints a day. These tests show that heavy pot smoking
causes a narrowing of breathing passages. Vital capacity# the
amount of oxygen the lungs can inhale and exhale in one breath#
is decreased more by one or two joints than by a whole pack
of regular cigarettes.

There is still a great deal to learn about the effects of pot
on human lungs. It took many years of cigarette smoking
before the ill effects of cigarettes were documented. It may

take another 20 years before all the effects of pot smoke on
lungs are learned.

Can marijuana cause cancer?

Since marijuana smoke is deeply inhaled and contains many
chemicals known to be cancer-producing# it is virtually
certain that heavy use can cause lung cancer. However# it
takes 30 to 40 years for lung cancer to grow. Thus far# in
the United States# people have been smoking pot heavily for
only a decade or two# so there aren't many dead bodies yet.
However# preliminary laboratory evidence is convincing — and
scary.

There is evidence that the products of marijuana smoke cause
the growth of cancer cells in the test tube in a way similar
that caused by the tar in tobacco cigarettes. There is
evidence that heavy pot smokers have precancerous lesions in
their lungs. These lesions have been found in samples of
tissue removed from the lungs of smokers of cannabis in their
early 20s. Similar lesions are found in heavy tobacco
smokers only after they reach the age of 40.



Nona of these results ia aurprising conaidaring tha fact

that cannabia produeaa 50 percent mora tar than tha same

weight of ra([;ular cigarettea. Also, bacauaa a aomt Ia

smoked down to a tiny roach/ mora tar ia inhalad than in a
tobacco cigaratta — particularly if it la a filtarad cigarette.
Cannabia tar containa mora than "150 hydrocarbonal/ |n__cIud|n%
cancer-causlng{ chemicals. Thaaa chemicala from marijuana tar
produce akin tumors in laboratory testa.

Because marijuana has more cancer-causing chemicals than to -

bacco, it may take fewer joints than cigarettes to produce
cancerous changes. Compounding the damage to the lungs is
the fact that mcst pot smokers also smoke regular tobacco

cigarettes.

Does marijuana affect the heart?

It is clear that marijuana _chan%es haart function; it
increases haart rates, and it changes tha distribution of
blood; it causes significant incredse in chest pain in

individuals who have haart diseases.

Marijuana stimulates the' nervous
system and causes quickened heart
A corusr Oade County Cireuit coure D€L ND irregular ‘heart rhythm.
g R Y ' Marijuana increases heart rate as
r will b* spending — +i»e In Jail = m;ch” 35 50 percent and can_bring on

POTLUCK

for serving «arlJuana-lacad brownlas i i
that jant 22 co-work#ri to ttia  hoi- gheggrpgigoén Sﬁg%?le tOeXPhee“ehnecallntq
pltal. During the early p¥1ases of cannabis

On* court dark auporvisor luffarad ; ;
a mild haart attack and was hos- :Hé?é(alggthopn ’to hfeaortbreaattes BaeT,
pat Kzsvlfc(;; Sé:rsrzlss:giy:t.ion Journal minUte of m_Ore, alon'g Wlth CaUSing
ey 4 decrease in standing blood
Pressure.

THC seems to have far more profound

effects on the cardiovascular sys-
tem than does nicotine. There is evidence that in patients
with impaired heart function the use of marijuana may preci-
pitate chest pain more rapidly and following less effort
than tobacco. One study found that a single marijuana ciga-
rette smoked for 15 minutes produced as much carbon monoxide
in the blood as 10 to 20 tobacco cigarettes smoked in the
course of a day.

How does marijuana affect personality?

Psychiatrists and physicians have begun to recognize
severely harmful effects of marijuana on personality, especially

in maturing adolescents. Marijuana affects judgment,
motivation, perception and learning. It can lead to an
overall deterioration of personality and an estrangement

from the mainstream of life. Users tend, quite often, to
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socialize only with other potheads who exhibit the same
problems. At the same time* they withdraw from their
families/ causing disruption and sometimes devastation in the
home.

. *
AIR AGENCY PROBES
MECHANIC'S POT CASE

The most consistent and notable
changes that are reported in

marijuana smokers include apathy/ Mlaal (AP) — The Federal Aviation
lack of motivation/ which is called Adalnlistration said It Is Investiga-
the "amotivational syndrome”/ and ting a yaar-old marl Juana case against
reduced interest in socializing.’ one of two Eastern Air 11nes mechanics,
There is less concern for the whose mistakes almost forced a Jumto
future. Some users lose contact Jet to ditch In the Atlantic.

with reality and suffer from World Herald
hallucination.*/. It's clear that a Hay 22. 1983

larger percentage of children who are
involved with marijuana drop out of

school and do not achieve as well in

school as children who don't smoke pot

regularly. It is also important to note that kids who stop
smoking pot often show dramatic changes inbehavior. They
become more interested in school and beingon time/ getting
better grades and forming meaningful relationships with
their friends/ and they are less hostile. Sometimes they

take more interest in their personal appearance and habits.

While not all/ or even most/ pot smokers become "burnouts"/

almost all marijuana smokers deny any damage to themselves
from using the weed. The marijuana user doe3 not realize
that he has changed/ and if his altered behavior is brought
to his attention/ he tries to justify it. What the pot

smoker doesn't understand is that the very area of the brain
that is affected by marijuana is the same area which is
responsible for helping him regulate and evaluate his own
behavior. As a result/ even burned out "space cadets"/ who
may be suffering from very severe drug-related mental impair-
ment/ do not consider themselves to be burned out. The
marijuana smoker can become a liar and a con artist — and he
seems to be his own biggest victim.

Of particular importance to teenagers is the very real

danger that marijuana use can interfere with growing up. To
become an adult/ an adolescent must learn to cope with
emotional/ social/ mental and physical growing pains. Drugs

like marijuana that protect kids from the stress of growing
pains also prevent kids from growing up to be responsible/
mature adults.
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How does Marijuana affect learning?

Marijuana can interfere with learning by impairing thinking,
reading comprehension, verbal and arithmetic skills.

Marijuana impairs the ability to concentrate, consider
complexity, manage tension, postpone rewards, think abstractly,
and consider hypothetical solutions to problems. Heavy
marijuana users, not surprisingly, often find that their
grades become worse because of pot smoking.

Marijuana particularly seems to
impair short-term memory. It also
seems to interfere with the transfer
of information from immediate

memory to long-term memory storage.
There is now evidence of memory

loss so great that some kids actually
forget their own birth dates.

Unfortunately, marijuana seems to

fool students into believing that pot
improves their performance. They
think they can drive better, study
better, play music better, and play
football better when they are "high" -
in spite of the fact that to everyor,e
observing their performance, they

have declining abilities.

Are teenagers more susceptible to the bad effects of marijuana?

Youngsters who are undergoing rapid and complex changes of
body chemistry and emotional development may be more suscepti-
ble to the accumulation of THC and other chemicals in the

body than are mature adults.

How does marijuana affect the brain?

THC accumulates in the brain. Because of the slow clearance
of THC from the body, anyone who smokes more than once a
month is never drug-free, and is constantly adding to the
level of THC already stored in the body. Since the brain is
the thinking organ of the human body, behavior changes could
be expected.

There are personality changes in marijuana users. There is
evidence that a person needs only to smoke two joints a week
for three months before persistent changes in behavior begj.n

to occur. The user may become more "laid back" and not care
about things anymore. The user doesn't become upset — even
about things that should be upsetting. The pot smoker changes
himself, not his problems. When his diminished mental

capacity becomes a problem, he doesn't care enough to change
to help himself.
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The cauae of the pot smoker's lack of concern for anything -
except -jetting "high" — may be the reault of pot'a alowing

of brain activity. Studiea of brain vavea of young people who
amoke pot several timea a week conaiatently ahov an inability
of their forebraina to produce faat "beta" wave activity.
Inhibiting faat wave activity meana inhibiting powera of
problem aolving/ diacrimination and analyaia. Studiea in
humana alao reveal', that continuoua uaage of marijuana may
alter the rolea of the right and left hemiapherea of the

brain with reaulting impairment of verbal-analytic taaka.

Reaulta in teata on rheaua monkeya have alao yielded diaturbing
changea in brain wave patterns* aa ahown below.

MJ."\IC Acrc imcn at i h t MO ASTtit t*MO

A

VY w tf Nl ¥

Electrical activity recorded In brain sites of rhesus monkeys.
Moving left to right, the first series represents the electrical
activity at 14 different brain sites before any exposure to

ear lJuana saoke. The next series shoes the acute effects after
two Months of exposure. The third shows brain waves after six
months and the last series shows brain patterns five months after
Marijuana use was discontinued.

Changea have alao been noted in the limbic region of the
brain. The limbic/ or "old" brain/ ia where the centers
controlling inatincta/ memory storage/ and emotions auch as
pleasure and reward have been identified. This part of the

brain ia alao aaaociated with the hypothalamus which regulates
the sex hormones LH and FSH/ both of which are decreased by
pot smoking.

Persistent changes in brain wave patterns/ which outlast
exposure to the drug/ have been reported in the Ilimbic
regions of the brains of monkeya and rata exposed to
humanly-relevant amounts of marijuana smoke. Infant rats
treated with THC show fewer structures that make protein/
necessary for memory function/ in the brain cells. Dr.
Robert G. Heath of Tulane University Medical School/ has
studied the brains of rheaua monkeya treated with THC. His
research demonstrates that smoking leas than two joints a
week for three months (possibly only 20 joints total)
causes aerioua and poaaibly permanent alteration of brain
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function. In addition
to changes in brain
waves# Or. Heath found
alterations in the
structure of the

brain cells. There was |
a widening of the synap-
tic cleft/ the space
between the cells/ and
other Microscopic brain
changes. Dr. Heath has
concluded that users
need to use pot only

for a short time in
moderate to heavy

levels before there is

evidence of brain
damage....Such damage

could be. the cause of the
memory loss/ loss of
general mental function -
ing/ and paranoid
thinking evident in

some potheads.

Why isnilt there more proof that marijuana causes brain damage?
Drug users demand proof that marijuana causes brain damage.
What they fail to understand, however, is that studies to
provide such proof are difficult to perform and that, even
under to best laboratory conditions, brain cell damage is
difficult to identify.

Even where laboratory animals are studied, there are limita -
tions on the evidence of brain dysfunction that can be
gathered, because the brains of animals are not as highly
developed as humans'. And, even when animal brains can be
studied, it is impossible, using present methods of micro-

scopic examination, to inspect damage to cells affecting
thought formation. Nevertheless, it is possible to have
severe impairment of the brain function that is not visible
by visual examination, microscopic examination, or physical
testing. It is foolish, therefore, to assume that because
damage cannot be seen or fully explained, that it does not
exist.

~~'ee’|1",
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la marijuana a sexual stimulant?

There has been no research that indicates that marijuana
acts as a sexual stimulant. There are reports/ however/
that among males who have smoked cannabis for five or more
years/ 20 percent may have impotence problems.

How doea marijuana affect the male reproductive system?

Marijuana affects male reproductive function in all
species studied.

Studies show that THC reduces the amount of LH hormone in
males. The LH hormone stimulates the testicles at puberty/
causing them to produce the male hormone testosterone. THC
produces a longer-lasting and greater depression of LH
hormone than morphine/ indicating that marijuana is more
disruptive to reproductive function than narcotics.

Testosterone levels are reduced in males exposed to THC.

The findings of one researcher revealed a five percent
decline in testosterone level for each joint (of one percent
THC) smoked per week. Scientists are particularly concerned
that these results/ obtained in mature males/ will be even
more pronounced and disturbing in adolescent male3 who are
developing sexually.

Because their testicles are producing less testosterone/
males exposed to marijuana may observe a decrease in the
weight and function of their reproductive organs. And/
because the male also produces female hormones/ alterations
in the balance of hormones has lead to reports of breast
development in adolescent males who smoke pot.

The THC in marijuana is absorbed into the testicles and

accumulates there. There is evidence that pot causes a
significant decrease in sperm cpunt and sperm motility.
Thus, the fertility of pot smokers could be decreased. There

is also 'an increase in the number of abnormal sperm.

There is a possibility that abnormal sperm could lead to
formation of a deformed fetus. Evidence is beginning to
emerge that when the male parent alone is exposed to
marijuana, there is a significant increase in the number of
offspring born with deformities.

There have also been observations that in male animals
exposed to marijuana, there is reduced sexual behavior.

This is consistent ’'ith reports from other parts of the world
that human males who use marijuana heavily develop impotence
problems.
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Sperm calls. Left to right: (1) Spara from non-smoking human
mala. (2) | (3) Spara from :hronlc hash smokers.

Doea marijuana poae apecial problems for the teenage
male reproductive ayatem?

M arijuana's depressing effect on the production of male hor-
mone is one of the greatest risks for adolescents, because a

healthy balance of hormones is cruciai for normal physical
development of young men. The sexual maturation of adole-
scent boys depends largely on increased testosterone produc-
tion. However, marijuana may restrict the normal growth of
sperm-producing cells, causing under-developed testes. Such
results have been produced in laboratory animals treated
with THC during puberty. Physicians are concerned that de-
pressed testosterone levels in teenage boys is responsible
for the thin body, narrow shoulders, lack of chest, arm and
buttocks muscle development, facial pallor and stunted beard
growth*that is frequently observed in pot-smoking teenage
boys.

The study that follows was reported in the Journal of
Pediatrics, June, 1980, It demonstrates that, for Tome

boys, the bumper sticker is correct - "If You Smoke Pot,
Your Banana W ill Rot".

MARIJUANA SMOKING AND PUBERTAL ARREST

CASE HISTORT had menarcho at 12 years, and his fa-
ther, who Is 180 cm tall, had no delay
This boy was evaluated at 16 2/12 of puberty. A 1l4-year-old sister who Is
years of ago for short stature and do- pubertal but premenarchal, and an 8-
layed puberty. He had always been In year-old half-brother are In good
excellent health, growing at the fifth health.
percentile until the age of 11 years Pertinent laboratory and physical
when his height fell to below the third . findings first and subsequent
percentile. Family history revealed examination are summarized In the

that his mother, who Is 167 cm tal I, On the first examination, the
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patient <i> prepubertal In spite of un- *Tcposure for five months, he continued
equivocal testicular enlargment. Six to have testicular enlargment discor-
months Istar, he wet found to have had dant with signs of androgen effect.
progression of testicular growth with- Studies In addition to those listed In
out signs of androgen effect. His serua the Table Included noraal visual field
testosterone concentration reaalned and funduscoplc examinations,a bone age
low. At this visit. It was discovered of 13 years (at chronologic age of 16
that since the age of II years, the 9/12 years), and noraal skull radio-
patient had saoked at least five  graphs, electrolytes, BUN, creatinine
aarlhuana “Joints" per day, condoned aa and urinalysis. Prolactin and laauno-
well as supplied by his aother. reectlve sooatoaodIn-C values were nor-
Oesplte a short period of abstlnorce  Msl (3.7 ng/al and 0.86 U/al, raspec-
followed by a reduction In aarlhuana - tlvely).

Testicular measurements “Pubic

Panls Right Left Hair Testo'- Serua Serua Her lhunt
Age Haight (L x W (LxW) (LxW) Volume Stage sterone LH FSH Smoking
(yr) (cm) (ca) (ca) (ca) (al) (Tanner) (ng/dl) (alU/al) (alU/ml) (Jo Int/day)
16 2/12 132.7 6x2 3.2x1.8 3.0x1.8 6 1 16 m 3
16 8/12 134.6 7x2 3.3x2.0 3.2x2.1 8 1 32 2.9 1.9 5
16 9/12 - - 3.6x2.2 3.4x2.2 9 1 47 4.3 2.2 0 (for 19 days
17 1/12 136.7 7x2 4.1x2.1 3.8x2.0 12 1 82 4.1 3.0 1
17 3/12 139.3 9x2 4.6x2.4 4.1x2.2 - - 392 3.7 2.3 0

* All measurements were made by the same observer

Bow doe3 marijuana affect the female reproductive system?

Marijuana affects the female reproductive system in a variety
of ways:

Studies show that marijuana users have three
times as many defective monthly cycles as
nonusers.

Evidence from animal and human studies suggests
that use of marijuana several times a week or
more may reduce fertility.

Animals treated with THC show marked decreases
in uterine and ovarian weights as a result cf
shrinkage of the organs.

Marijuana accumulates in the ovaries. The ovary
contains a girl's Jlifetime supply of only about
400,000 eggs at birth, so damage of an egg by
marijuana is permanent, and raises the possibility
of genetic damage.

THC decreases the level of important reproductive

hormones LH, FSH, and prolactin. Prolactin is,
a hormone important in producing mother's
milk. Nursing could be impaired in marijuana-
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uaing woman
atudiaa on

raducaa

following childbirth.
female animala ahow that marijuana
level of estrogen/ the principal

Many other

female sex hormone.

Cannabinoida
and are tranaferred to the 'offspring
in animala.

breast/

concentrate in the cella of the

Some infanta have been bombarded

with cannabinoida during pregnancy and after

through

motherla milk.

Haa the number of children born with birth defecta increased

in the paat few yeara?

Physicians and statisticians who analyze the patterns of
birth in the United States have concluded that the number of
babiea born with physical or mental defects has doubled over

the last 25 years.
this increase?

"Today's pot smoker
own mind and body/

Could marijuana have anything to do with

may not only be damaging his
but may be playing genetic roulette

and casting a shadow across children and grandchildren

yet unborn."

"It certainly

seems
they can transmit

- Dr. Gabriel Nahas

that cannabinoids are mutagenic -—

abnormalities across the generations.”

- Dr. Susan Dalterio

Can marijuana harm a developing fetus?

Marijuana's chemicals
fetus in her uterus.

pass from the mother to the developing
As a result/ there is a distinct

possibility that marijuana use could result in abnormal

development.

iTUDY LINKS POT TO
JIRTH DISORDER

Washington — A fadwally fundad
udy at Boston City Hospital has
nkad marijuana usa by pragnant woman
a sarlous dlsordar In thalr bablas
own as "fatal alcohol syndrom*",
fatal alcohol syndrom* Infants typ-
ally hava a clustwot facial abnor-
Iltlas and oftan ara mantally ra-
rdad.

World Harald

In a study in Boston completed in
1982/ it was found that babies
whose mothers used marijuana during
pregnancy were five times more
likely than normal to be born with
birth defects. The children had
features that were similar to

those found amono women who drink
during pregnancy iFetal Alcohol
Syndrome)/ although the defects
occurred more often among pot smokers
babies than among drinkers' babies.
While the defects such as specific
facial deformities were apparent to



doctors upon the babies' births, there was no vay to assess
possible damage to the brain. However, researchers are
concerned that mental retardation could also occur with
greater frequency among the babies of pot smokers.

Even seemingly normal offspring could carry genetic defects
which could affect their thildren as a result of their
parents' drug use. When laboratory animals of one generation
were exposed to cannabis during pregnancy, birth defects were
found in the third generation, suggesting that a gene change
had been transmitted through the second generation animals,
which had not been exposed to pot except before their birth.

THC, even when given to pregnant animals at doses too small
to produce visible defects, may produce changes in the beha-
vior and development of the children. There is evidence that
the offspring of mothers given marijuana during pregnancy
show learning disabilities. Other studies have shown that
when THC or other cannabinoids are given briefly to pregnant
or nursing females,1 abnormal hormone changes occur in the
male offspring when- they go through puberty. Sons exposed to
pot by their mothers are deficient in testosterone and have

smaller testicles. At adulthood, the males are not interes-
ted in mating, are infertile or impotent. Much like a cas-
trated animal, they are grossly overweight. In addition,
there is evidence that there are chromosomal abnormalities
which could be passed on to future offspring. There are si-
milar reports of delayed sexual maturation in human males
under similar circumstances. These adolescents show sparse
beard growth and smaller testes.

Pot smokers' babies are more likely to experience difficulties
at birth. They are more likely to suffer from 3tress and are
more likely to need oxygen immediately after birth. Some are
born stoned, with THC appearing in the umbilical cord blood.

In animal experiments, up to 44 percent of all offspring

conceived by THC-treated females are lost before or shortly i
after birth due to spontaneous abortion or stillbirth.

FOR MORE INFORMATION....

Jones, Hardin B. "Marijuana, Sex, and tho Unborn Child". Narcotics
Education, Inc., 6830 Laurel Street, N.W., Washington, O.C., 20012.



CONGENITAL ABNORMALITIES

ajor abnormalities ]

Cleft palate

Hypospadies

Imperforate anus

Vertebral anomalies
mCardiac abnorm alities
Chromosomal abnorm ality
Tuberous sclerosis
Stenotic/atretic ear canals

inor
Head
Large fontanel plus metopic
sutures or third fontanel
Small fontanel plus metopic
sutures or third fontanel

OBSERVED IN

Large fontanel plus widely space sutures

Micognathia

Ears
Abnormal shape
low-set ears
Posterior slant 10°
Ear tags
Ear pits

Mouth
Prominent lateral bridge
Highly arched palate
Tounge enlargement
Carp-shaped mouth

Eyes
Epicanthic folds
Slanted eyes
Wide-spaced eyes

Nose
Prominent bridge
Anteverted nostrils
Abnormal philtrum

Neck
Short
Excessive skin folds

BOSTON CITY HOSPITAL STUDY

Chest
Accessory nipple
Wide-spaced nipples

Abdomen
Inguinal hernia

Genitourinary/anal
Sacral dimple
Sacral hair
Lumbosacral sinus
Hydrocele
large clitoris
Small penis

E xtrem ities

Hypoplastic finger or
toenails

Clindactyly

Syndactyly

Increased space,
1+ 2

Extra digits

M etatarsus adductus

Toe overlap

Malpositioned toes

Club feet

Rocker bottom feet

toes

Skin
Cafe-au-lait spots
Hypopigmented spots
Hemangicma
Lipoma.
Hyperpigmented spots
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How does marijuana affect cells in the body?

Changes have been found to occur in the membranes of brain cells, red andw hite
blood cells, and sperm cells due to accumulation of THC in the body.

Many birth defects are related to abnormal number or structure of chromosomes
in dividing cells. There are reports of breaks in chromosomes occurring in
cells obtained frcm pot stokers. Other experiments show, however, that pot

is more likely to cause abnormally lew numbers of chromosomes than chromosome
breaks. One study revealed that 30 percent of the white blood cells in
marijuana users had reduced numbers of chromosomes compared to normalcells
with 46 chromosomes.

THC also depresses cell
division. Even snail
amounts impair manufacture
of DNA The observation
that marijuana interferes
with DNA in cells and
chromosomes indicates that
it disturbs the genetic
balance of the cells. By
altering hereditary DNA
THC could cause genetic
mutations.

Does marijuana use effect
the immune system?

Animal data consistently show a definite suppression of test animal's iitrnune
responses after they use marijuana.

Isnll marijuana being used as medicine?

There isn't such a thing as "marijuana™ as medicine. Almost always, studies on
the medical use of "marijuana”™ are studies using THC, or other single chemicals
derived frcm the plant.

Marijuana is a mishmash of chanicals. Most of its chemicals do not have any benefit,
and others produce undesirable effects such as bronchial irritation. Even if marijuana
does prove to have seme medical value, it is unlikely that it will ever be sold

as a medicine.

On the other hand, THC appears to show seme promise in the prevention of nausea

and vomiting that acocnpany treatment of cancer using chemotherapy. THC weakens

the brain's reflex to vomit when a person is poisoned. Some cancer patients say

THC reduces the sick feeling their cancer treatment produces. However, marijuana
does absolutely nothing to prevent or cure cancer. |If anything, it weakens the body's
natural defenses against cancer or other diseases. Knocking out the brain’s

vaniting reflex in a healthy person could cause the person to lose a natural defense
against poisoning or drug or alcohol overdose.

Because THC may lower pressure inside the eyeball, it may be useful in treating
an eye disease called glaucoma. However, its effects on the heart make the drag
a poor choice for elderly patients, the group most likely to need glauocma treatment.
Most eye specialists believe other drugs treat glauocma better than THC and with
fewer side effects. And, many eye specialists also believe that smoking pot might
do tha glauccm?. patient more harm than good by causing serious eye damage.

"We must not allow a pro-pot publicity canpaign to fool

the American people into thinking that marijuana is being

used as medicine p 1 is, therefore, a safe drug."

- Dr. Carlton Turner



How ia Marijuana different from alcohol?
Marijuana ia different from alcohol in the following ways:

1. THC ataya in the body for a long period of
time. Alcohol ia a water-soluble drug which
ia waahed out of the body relatively quickly.
Somebody who drinka too much will get aick and
auffer from a hangover the next day aa hia
atomach and liver work to quickly proceaa the
alcohol. Moat of the alcohol will have left

the body within 12 houra. THC/ however/ ia not
water-aoluble/ and ita chemicala remain abaorbed
in the brain/ lunga/ and reproductive organa for
weeka.

2. Marijuana haa reapiratory irritant effecta
and the probable effect of cauaing lung cancer.

3. Marijuana ia very unpredictable/ becauae of the
huge variation in effecta of 421 different

chemicala in the body.

4. Marijuana ia illegal.

Why ahouldnlt marijuana be legalized?

Marijuana today ia an illegal aubatance in all 50 atatea and
there are aevere criminal penalties for dealing or intending
to deal the drug. Cannabia a.nd cannabia products are current-
ly controlled in Schedule |1 of the 1960 Single Convention on

Narcotic Drugs/ an international treaty signed by 75 countries/
in which it is agreed that marijuana/ as well aa other

drugs/ will not be legalized. Schedule | is the moat
restrictive schedule in the SLngle Convention. Other

drugs included in Schedule | are heroin/ morphine and
cocaine.

Some people believe that marijuana should be legalized. | f
marijuana were legalized/ a new intoxicant would be made a-
vailable for use by the population/ and there would be grea-
ter access to the drug. Once a new drug is accepted by the
public/ it is difficult to later prohibit its wuse. That is
the lesson learned from Prohibition/ when alcohol was con-
sidered an illegal drug. How many drugs can be available for
general use and s till maintain a vigorous and productive so-
ciety? How will children in the future be able to grow up in

a chemical culture?

Ti marijuana smoking ia dangeroua/ then public policy should
not support any policy which 'encourages increased use of the
drug. Many people would incorrectly believe that if marijuana
ia legal/ then it must not be too dangeroua/ just aa people
ignorantly assume that alcohol ia not "too bad" or else it
would be illegal.
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It also needs to be made very clear that there

for legislation to sake marijuana available for
purposes. The legislation now on the books is more
adequate to make available any chemical ingredients in
marijuana that might be needed. The use of "marijuana
medicine is not relevant to legalization of the drug f
social use. For example# there are medical uses for
and cocaine# but their non-medical use is prohibited.

Why not decriminalize marijuana?

Decriminalization is sort of a weird concept. Decriminaliza -
tion means that the penalty for possession of marijuana is
reduced from a jail sentence to a fine. Several state
legislatures decriminalized marijuana in the '70s

when many people thought pot was a mild drug. Since 1978#

no additional states have decriminalized marijuana# although
judges have not typically sent people to jail for possessing
marijuana in the remaining states where possession of marijuana
can still result in a jail sentence.

The problem with decriminalization is that it makes people

believe that marijuana must not be "too bad"# otherwise the
legislature wouldn't have reduced penalties. By decriminali-

zing the possession of marijuana# the possessor is given
more latitude in dealing with criminal suppliers. (Selling
marijuana is a criminal offense in all states.) From the
dealer's point of view# decriminalization is a boom for bu-
siness# because his customers are not as reluctant to buy
his product. Decriminalization doesn't do anybody any good

except for the pothead adults who don't like to obey the law.

What about countries where marijuana has been used for years?

Decades of experience with marijuana in other countries

is not necessarily relevant in the United States where a
stronger form of pot is used# primarily by young people in
their formative years# and where patterns of inhalation are
likely to differ. (Eastern smokers don't inhale pot smoke as
deeply as Americans). It may be 20 years or more before the
necessary studies can be conducted on American heavy users to
demonstrate the health effects of marijuana as it is wused in
the United States.

What about paraquat?

People read about paraquat everytime the government tries to

spray illegal marijuana fields with the herbicide. They
never hear about it when each year 10.7 million acres of
American farmland is sprayed with the chemical. About

four million pounds of paraquat i3 used each year on all
kinds of legal fruits and vegetable plants# because it is the
most widely used herbicide in the world. The United Nations

Fund for Drug Abuse and Control recommends paraquat to all



nations as the safest# most effective agent for the control
of marijuana and the government has not documented a single

case human paraquat poisoning from smoking marijuana. The
big f».”s about paraquat comes from marijuana growers and
smokers who really aren't worried about health. (If they
were# they wouldn't smoke the stuff anyway.) What they are
worried about is the economics of supplying r.n illegal

drug.

Is marijuana an addicting
S5rug?

More and more cases are
being reported of people who
have trouble stopping a

pot-smoking habit. This is not
surprising# since marijuana
contains powerful "self-

reinforcing” chemicals that
stimulate the pleasure center
of the brain. Once brain cells
are stimulated by a pleasure-
producing drug# they are
imprinted with a.-cheraical
"memory" that is associated
with a pleasant;-feeling.
This creates a desire to smoke
more pot. Teenagers who are
"hooked" on pot increase the
amount of the drug they
smoke because they build a
tolerance to it in their
bodies. They begin to
smoke alone and in hiding.
Their personality changes
when they. are.."hig h ".
They are unable to control the
amount they use# they are
preoccupied with pot use# and
they continue to use pot in spite of the adverse consequences
occurring to them as a result of their drug use. This is
evidence of psychological dependency.

Now there is also evidence of withdrawal symptoms when *

heavy users stop smoking# which indicates that marijuana is

a physically addicting drug. Very high# frequent doses of THC
produce withdrawal symptoms which include irritability,

sleep problems# digestive upsets# and loss of appetite.

Today, marijuana accounts for the second largest number of
admissions to drug treatment centers in the United States.
The Drug Committee of the World Health Organization has
concluded that marijuana fits its definition of an addictive
drug.
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Do uaera develop tolerance to marijuana?

It ia well-known that pot smokers develop tolerance to the
drug's effects. Tolerance to marijuana provides a physical
basis for the necessity of the heavy smoker to smoke more pot
or to use more potent drugs auch as LSD# cocaine or heroin.

Are pot smokers more likely to uae
other drugs?

Often the first step in becoming MARIJUANA IS DESTROYING
involved with drugs is use of marijuana. MY LIEE
Marijuana users tend to uae other drugs
to a significantly greater degree than ...For th* pas? thr**  years, |'v*
nonusers. The earlier marijuana use b**n smoking pot and  thinking I wos
begins# and the heavier it becomes# the enjoylng It. 1'd always heard It was
stronger this tendency is. non-addlcttv*. This Is not so — |
find I'm psychologically d*p*ndant on
High school seniors who smoke marijuana th* drug.
on a daily basis use other illegal I used to smoke when I t*It sad or
drugs five to Seven times more often angry to mak* myself forget what was
than the rest 0t the senior class. bothering m*. | soon found I was
People who hang out with people who are spending two-thirds of my weakly wages
using marijuana find they have a from th* checkout counter on pot. |
whole variety of other drugs being now hav* a hard tim* r*m*mb*ring
offered to them all the time. And# things and I'm starting to stuttyr.
people who are "high" on pot have But that's not half ny problem. My
impaired judgment# which makes best friend has glvon up on me, and
them more likely to consider trying the girl 1 love Is soon to follow.
other illegal drugs. It's surprising that | have any
friends at all since I've developed a
mean, paranoid streak. At 18, | feel’
How can you help someone who is like a worthless burn. I've tried to
using pot? stop smoking pot plenty of times but
only made It for a month at the most.
Like an alcoholic, a chronic pot The drug counselors at school are no
user does not usually understand the help.
role that marijuana plays in his Star
problems. *The user must recognize his Oct. 5, 1982
problem and decide to stop. He must

reorganize his life so that it no

longer revolves around marijuana, and he must form new friendships
and find new sources of satisfaction that are not drug-related.

To help a chronic user who may be addicted to marijuana# you need

to become part of a professionally guided intervention team which

might include parents, teachers# doctors, counselors, friends, etc.

When experimenting, sor.e people tend to stop smoking pot whp « * °y
get the medical facts about what the drug is doing to them. ~
when they stop, they get better. Quite often# that .s enou j'
convince them to stay straight. Once the person is off pot, lie
can see very clearly that his pot-smoking friends, in spite of
what they say, are going nowhere, except downhill.
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Nevertheless, even if the marijuana user is convinced that the

lifestyle of a pothead and the effects of pot are not what he
wants out of life, he is likely to encounter difficulties
with friends who are users and who try to pressure him

into joining in the "fun"™ when the joint is being passed
around.

See section B of this manual for a more detailed explanation of

how you can help a user choose a more productive lifestyle.

All those things suggest important ways that friends can
help the marijuana user out-grov marijuana.

27? of thostt high school s«nlors who roport dally marlJuana
uh, also rapart dally alcohol consumption, vaciui only 7?
for this ag« group as a whola.

99? of high school seniors who report dally marijuana use
report dally tohacco smoking, versus only 25? for t"e age
group as a whole.

47? of high school sur.lors who report dally marijuana use
report they are current users of amphetamines, generally
4*7 times the average for this age group as a uhole."”

31?7 of high school seniors who report dally marijuana use

report that they currently use cocaine, generally 9-7 times
the average for this age group as a whole.

How do people get high?

People who are "high" are "high" because the part of the
brain that gives them memory and intelligence is weakened.
The part that registers pleasure is on the loose. That may
sound like fun. The problem is that since there is a chemi-
cal in the brain that isn't supposed to be there, the brain
can't operate the way it is sipposed to. When the part of
the brain that supplies will ower and thought and reason
loses control, you've lost control. That's why people who
smoke dope can't tell it's ariecting them. The only part of
the body that can help them see what it is doing to them is
itself affected by the drug. At the same time, THC stimu-
lates the Ilimbic (or pleasure) area of the brain, reinfor-

cing the desire to use more dope.
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Bov do peopla become burnouta?

Burnouts don't become burnouta becauae they want to be that

Por them, the natural ability to regulate mental

functiona waa lost to THC. They can only return to a

state when they abstain from wuvaing marijuana.

Unfortunately, they don't want to abstain becauae their brains
have become ao accustomed to THC that they are incapable of
experiencing normal pleasure without that alien chemical
stimulation.

«
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ADVERSE EFFECTS ON HEALTH

The government of Canada has indicated its intention

of introducing new legislation concerning marijuana.

All three major parties appear to be agreed that

changes are needed. The Addiction Research Foundation

understands that a public debate on the issue is

likely to take place during the coming year, prior to

the introduction of new legislation. One important

consideration in the debate w ill be the consequences

to health of cannabis use. The Foundation is anxious

to ensure that reliable information on this subject

is widely available and to this end has asked

scientists on its staff to prepare the following summary.
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Introduction

Since the mid-1960s, the increasing popularity of marijuana use
has underscored the need for a valid and objective evaluation of the
effects of this drug on health. Much contradictory opinion has been
expressed' on this matter, the reasons for this are rather simple.
First, knowledge of these effects of marijuana is relatively scanty
compared to the knowledge on other drugs such as alcohol and tobacco.
Second, and probably more importantly, marijuana use, its effects,
and the legal controls on its use have created ideological issues

that have been quite unnecessarily confused with facts.

The Addiction Research Foundation (ARF), and individual members
of its staff, have made periodic statements on marijuana since
1968. Furthermore, the Foundation has studied the problem continu-
ously since 1965, and maintains one of the most complete archives on
the marijuana literature anywhere in the world. At present, this
amounts to about 5,000 articles, approximately 1,200 of which deal
with the effects of the drug on health. This statement is based
on a thorough study of this material, and on direct expertise of
members of staff on specific experimental areas. We have assessed
the evidence on marijuana according to the same medical and scientific
standards that we apply to the evaluation of the effects on health
of all other .drugs, including alcohol. This is important, because
much of the confusion about cannabis results from the use of

different standards of assessment.

The statement is made at this time to assist in the public
discussions that are likely to occur when the Government of Canada

deals with a b ill to alter the present marijuana laws.

The Drug

Marijuana and hashish are derivatives of the cannabis p>lant
which has been cultivated for centuries for its fibre, oil, and
psychoactive resin. There are more than 400 known chemical constituents
in this plai.t. More than 60, known as cannabinoids, are found only
in cannabis. One of these is delta-9-tetrahydrocannabinol, also referred
to as delta-9-THC. It accounts for the major psychoactive effects of

the plant. There are two varieties of the cannabis plant. One is resin-

*



producing and the other is fibre-producing. THC is found most
abundantly in the upper leaves, bracts, and flowers of the resin-
producing variety. Marijuana, the dried leaves, may contain up to

5% of this compound; hashish, the dried and pressed flowers and resin,
up to 12%; and hashish oil, a crude extract of hashish, up to 50%.

The fibre-producing variety has much lower concentrations of 1HC.

In the liver, THC is rapidly changed to a compound called
11-hydroxy-THC, which is also psychoactive, and to more than 20 other
products that are inactive. Until recently, there were no reliable
methods for estimating the concentration of THC and its breakdown
products in body fluids, other than the measurement of radioactivity
in blood and tissues after the administration of a dose of radioactive
THC. Measurement of THC and "total cannabinoids" is now possible
by either radioimmunoassay or gas-liquid-chromatography/mass-
spectroscopy, but these methods are available only in a few research
laboratories. This fact has seriously limited the study of the
fate of THC and its breakdown products in humans, including the

question of how long the THC remains in the body.

Accumulation of THC in the body fat has not been demonstrated
unequivocally in humans, and has been observed only under very specific
conditions in animals. Furthermore, long retention in the body does
not necessarily imply toxicity. However, if a substance is inherently
toxic, a long retention-time w ill increase the risk of cumulative

toxicity in the regular user.

Some of the actions of cannabis are unquestionably toxic in that
they either directly or indirectly can produce adverse effects on
health,- but others may be beneficial in certain situation. The use of
marijuana, THC, and similar synthetic chemicals, either alone or in
combination with other drugs, is currently being investigated as a
possible treatment for epilepsy, wide-angle glaucoma, anorexia nervosa,
asthma, and the relief of nausea and vomiting produced by anti-cancer
drugs. The latter effect is the most promising of the possible

therapeutic applications.

The therapeutic use of cannabis is not directly relevant to

decriminalization of cannabis. This is clearly shown by the fact that



the medical uae of morphine and cocaine is legal, while their non-medical
use is prohibited. In contrast, the adverse effects of the non medical
use of cannabis clearly constitutes one of the factors that the
government w ill take into account in its debate on possible changes

in the present law3. This document focuses on the known and potential
health hazards of cannabis following both acute (single dose) and

chronic (multiple dose) use. Heavy use is defined here as at least
daily use of high potency cannabis. Where relevant, these effects

w ill be compared to those of others psychoactive drugs.

Damage to health induced by any drug is often first suspected
by observant physicians on the basis of individual cases. A casual
relationship is usually indicated by a higher rate of occurence of
the damage among users than among non users of the drug. Experi-
mental prpof that the drug causes a particular health problem is
relatively uncommon; for example, there is no experimental proof
that alcohol causes liver cirrhosis or tobacco smoke causes lung
cancer in humans, even though the connection is clinically and
statistically clear. However, conclusions about the frequency of
occurrence of a particular health problem among users of the drug
can be reached only through large-scale epidemiological studies.
Important tut relatively infrequent problems, such as lung cancer in
cigarette smokers, or liver cirrhosis in alcoholics, can not be
detected in studies of a few dozen users,, but may require observation
of a whole population over many years. So far, our knowledge
concerning cannabis is at the level of case reports, some experiments,
and small group studies, but the crucial epidemiological observations

are s till lacking.

Behavioral and Mental Effects

In most individuals, the social use of low to moderate doses of
cannabis produces euphoria, .a pleasant state of relaxation, altered
perception particularly of distance and time, impaired memory of recent
events, end impaired physical coordination. The state of intoxication
is usually mild and short-lived (two to three hours after one joint).
An occasional "high" is probably not physically hazardous unless the

user attempts to drive, fly, or operate heavy machinery during the state
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/of intoxication. It is now wall recognized that even reaction time,
in Judgment probably account for these observations. Until a reliable,
inexpensive, and simple method for the estimation of blood levels of
TOC and its breakdown produces, comparable to the breathalyzer test
for alcohol, is widely available, the detection of cannabis-intoxicated

drivers w ill remain a major problem.

In some users, an acute dose of cannabis can produce adverse
reactions ranging from mild anxiety, through panic and paranoia, to
an acute toxic p.sychosis characterized by detachment from re ality,
delusions, hallucinations or illusions, and bizarre behavior. These
reactions occur most frequently in individual® who are under stress,
anxious, depressed, or borderline schizophrenic, and in normal users
who inadvertently take much more than their usual dose. Limited
evidence from survey studies suggests that the mild reactions have been
experienced on one or more occasions by more than a half of regular
users, although their exact frequency is unknown. They are mainly
self-treated and usually go unreported. The severe reactions, which
appear to occur in only a small percentage of user.;, usually respond
well to non specific psychiatric treatment and last no longer than one

or two days.

There has been a great deal of controversy about the effects of
chronic heavy use of cannabis on brain function. There is evidence that
chronic use can lead to lasting behavioral changes in some users. Apathy,
lack of concern for the future, and loss of motivation have been described
in some heavy users, and psychotic and paranoid symptoms in others. These
symptoms usually disappear gradually when regular drug use is discontinued,
and recur when use is resumed. These reactions are relatively rare,
although case studies suggest that certain cannabis users may be.partic-
ularly susceptible. Many psychiatrists are concerned about such reactions
in youthful drug users (11 to 15 years of age), because of the possibility
that regular use may produce adverse effects on psychological, as well
as physical, maturation. This concern, of course, applies to the use of
all psychoactive drugs by juveniles. For reasons that are s till unclear,
a few users experience spontaneous recurrences of the symptoms of acute

intoxication ("flashbacks") days or weeks after consuming cannabis.



Are there any other changes in brain function that outlast the
period of intoxication? Limited clinical evidence suggests that some
users do not recover fully when drug use is discontinued. The psycho-
logical functioning (perception, coordination, intelligence, etc.) of
presumably nou intoxicated heavy users has been tested in countries
such as Jamaica, Costa Rica, Greece, Egypt, and India. The conclusions
from these studies have been conflicting, and confounded in some cases
by methodological problems and biased investigators. Studies with the
largest groups of subjects (in Egypt and India) have shown significant
differences between users and matched non users, while the studies

using much smaller samples (in Jamaica and Costa Rica) have not.

Experimental evidence from the ARF laboratory in rats, and
elsewhere in monkeys, suggests that long-term exposure to doses of
cannabis equivalent to those consumed by very heavy users can produce
learning impairment and changes in brain waves that persist months after
the end of chronic intoxication. These disturbances are accompanied by
subtle changes in brain cell connections that can be seen under the
electron microscope. This experimental evidence of brain damage is
consistent with clinical observations in humans. On the other hand,
the reports of gross brain atrophy, based on air encephalography, have
not been confirmed by the more sophisticated tomographic technique

("CAT scan").

Respiratory System
Cannabis is usually smoked, either alone or in combination with
tobacco. Smoke is an aerosol, consisting of tiny particles suspended

in a vapor phase. The latter consists of gases such as carbon monoxide,

while the particles form the solid residue called "tar Cannabis
produces 50% more tar than the same weight of a popular strong tobacco
brand. A "joint" is usually smoked to leave as small a butt as

possible, thus doubling the tar yield per "joint."

In addition, the tar contains more than 150 poly-nuclear aromatic
hydrocarbons, including cancer-producing agents such as benzo(a)pyrene.
The concentration of this component in marijuana tar is 70% higher than
in the same weight of tobacco tar. Therefore, one cannabis cigarette,

totally combusted, yields about five times as much benzo(a)pyrene as



one tobacco cigarette of equal weight, but smoked to a butt of 30 mm.
The amount of benzo(a)pyrene retained in the lungs from one "joint"
is probably even greater than from five normally smoked tobacco
cigarettes, since cannabis smoke is inhaled deeply and held for as
long as 30 seconds. Thus, two to three cannabis cigarettes d day
may well carry the same risk of lung damage dS a pack of tobacco
cigarettes.

Cannabis tar, when painted on the skin of mice, causes pre—
cancerous changes similar to those produced by tobacco. Cultures of
isolated human and animal lung cells also undergo pre-cancerous
changes when exposed to cannabis and/or tobacco smoke. In addition,
some of these cells, the alveolar macrophages, appear to lose their
ability to inactivate bacteria when exposed to certain components of
cannabis smoke.

Long-term heavy smoking of cannabis is associated with chronic
respiratory symptoms such as sore throat, rhinitis, and bronchitis.
Although acute use increases the diameter of the airways, chronic
heavy use conversely produces changes suggestive of early obstructive
airway disease. In addition, pre-cancerous changes have been found in
bronchial biopsies from 20-year-old heavy smokers of hashish and
tobacco, that are not normally seen in heavy tobacco smokers under
the age of 40. Many cannabis users also smoke tobacco, and the
pulmonary toxicity observed is probably a reflection of the total
tar inhaled from bwch sources. m

Cardiovascular System

In humans, acute administration of cannabis produces reddening of
the eyes, and a dose-related increase in heart rate. In normal
individuals, these effects, as well as slight changes in heart rhythms,
are transitory and appear to be of little significance. In patients
with angina pectoris, however, the increased oxygen requirement asso—
ciated with the increased heart rate results in an earlier onset of
angina pain in response to exercise. The effect of cannabis on patients
with irregularities of heart rhythm is not known.



Cannabis-induced changes in blood pressure tend to bis inconsistent,
although abnormally low pressure in the standing position has frequently
been observed.

Chronic administration of large doses of THC to healthy volunteers
results in tolerance to the increase in hrart rate, decreased blood
pressure, and an increased blood volume. The chronic effects of

cannabis in patients with cardiovascular disease are not known.

Sex Hormones and Reproduction

Drugs can interfere with reproduction by altering sexual behavior,
affecting fertility, damaging the chromosomes of the germ cells of
the male or female, or acting directly on fetal growth and development.

Moderate doses of cannabis do not affect sexual behavior consis—
tently, but a decrease in libido has been reported among heavy users
in some but not all studies.

Drugs can affect fertility by changing the output of hormones
that govern ovulation or spermatogenesis. In male animals, chronic
cannabis treatment consistently produces decreased levels of serum
testosterone, testicular degeneration, and arrested or abnormal sperm
production. The drug appears to act both directly on the testes, and
indirectly by suppressing hormone release from the hypothalamus.

In men, the situation is less clear. Decreased testosterone
levels (that remain within the lower part of the normal range),
decreased sperm counts, and abnormal sperm morphology and biochemistry
have been reported in heavy users, although not all investigators have
been able to replicate these findings. Differences in experimental
methodology probably account for most of the inconsistencies and most
investigators now believe that there is some interference with male
hormonal function, but this is less marked than with heroin or alcohol.
The clinical significance of small decreases in serum testosterone
levels in healthy males is probably minimal. These changes may be
more significant during intrauterine development of the male fetus,
during adolescence, or in adult males with borderline testicular function.

In female animals, THC is known to suppress ovulation by interfering
with the hypothalamic release of luteinizing hormone, but tolerance to
this effect develops on chronic administration. Virtually no research



has been done in women, but there is preliminary evidence that cannabis
smoking is associated with i%termittent failure of ovulation. For
ethical reasons, it lias not been possible to study this effect in
controlled experiments.

In some but not all studies, the chromosomes in white blood cells
isolated from cannabis users have shown increased rates of breakage
and other damage. This is a common finding among users of many street
drugs, and more likely reflects the general lifestyle of the users,
than the effect of any particulur drug. Furthermore, it has never been
established that chromosome damage in white blood cells indicates genetic
damage in the egg 6r sperm cells or predicts an increase in the number
of abnormal births.

THC does not produce genetic mutations in the test systems studied
to date, although other components of the smoke are mutagenic. 1In
animals, reported birth defects appearing in the third generation,
after exposure of the first generation to cannabis smoke during
pregnancy, suggest that the possibility of genetic damage cannot be
discounted.

The ability of cannabis to produce birth defects has been studied
in many animal species. Although THC crosses the placenta, very high
doses must be given to produce visible abnormalities. However,
cannabis smoke containing lower doses of THC has been shown to
produce fetal toxicity including an increased number of fetal resorp—
tions, decreased fetal weight, and an increased death rate around the
time of birth. This suggests that components other than THC, such
as carbon monoxide, are responsible for these effects.

In addition, THC, when given to pregnant animals at doses that
are too low to produce visible abnormalities, can produce subtle
changes in the behavior and development of the offspring.

Information in humans is scanty. In Eastern countries cannabis
has been consumed almost exclusively by males, so that observations
on pregnant women are lacking. There have been a few case reports
in Western countries of deformed babies bom to mothers who had smoked
cannabis during pregncincy, but no cause-and-effect relationship can
be determined on the basis of this evidence. Further research is



needed, particularly follow-up studies of behavior and development in
the Infants of marijuana smokers.

Immune System

THC and cannabis extracts and smoke, when given to animals at
behaviorally relevant doses, suppress immune reactions. In humans,
many but not all studies indicate that heavy use of cannabis may
interfere with the function of one component of the immune system-
the T-lymphocyte. This component is known to play a role in the
resistance to viruses and to cancer. The combination of inhaled
carcinogens and depressed T-lymphocyte function could entail a greater
risk of cancer. An increased frequency of cancer has not been apparent
in countries where cannabis use has been traditional; however, until
recently the average life-span in these countries was relatively
short, and the users may have died of other causes before cancer had
time to develop. The question of decreased immunity in chronic users
must be examined in North America and Europe by careful epidemiological
studies.

Macromolecular Synthesis

THC and related compounds inhibit the intracellular synthesis of
complex biological molecules, including proteins, DNA, and RNA, and
inhibit cell division in test-tube experiments. Alcohol and opiates
have similar effects. Some investigators have suggested that this
inhibition may be responsible for the impaired immune response noted
above, and for other effects observed in chronic users. The biological
relevance of these test-tube effects is still unclear, because the
dose required to produce them in the body is unknown and the consequences
of such effects are often difficult to recognize.

Tolerance and Dependence

It has been known for many years that tolerance to some effects
of cannabis occurs rapidly in animals, i.e., the drug effects become
less intense on repeated administration. In experiments, frequent
administration of high doses of cannabis or THC in humans produces
tolerance similar to that observed in animals. For example, increasingly



-11-

high doses must be given to obtain the same intensity of subjective
effects and increased heart rate that are observed initially with
small doses.

Frequent high doses of THC ca.n also produce mild physical
dependence. Healthy subjects, given by mouth the equivalent of
several "joints" a day, or volunteers who smoke comparable amounts,
experience irritability, sleep disturbances, weight loss, inhibition
of appetite, sweating, and gastrointestinal upsets when the drug is
discontinued abruptly. Although this is a true abstinence syndrome,
the intensity of the symptoms is not as marked as that produced
by moderate chronic doses of other drugs such as alcohol, the
barbiturates, or the opiates.

Heavy use of cannabis is also associated with psychological
dependence which is responsible for sustained drug-seeking behavior.
The existence of compulsive users has been well documented, although
the percentage of cannabis users that reach this stage is unknown and
probably rather small, as is the case with most other psychoactive
drugs.

Miscel laneous
A number of minor effects of.cannabis have been reported in humans

and in experimental animals. These include gastrointestinal distur—
bances, reduction of gastric acid secretion, and weight loss in heavy
users; true allergic reactions to cannabis and some of its individual
constituents; and an increase in the difficulty of medical control of
diabetes. Despite the fact that single doses of some constituents

of cannabis can suppress seizures, some epileptics actually have more
seizures when smpking marijuana. The«mechanismé of these effects are

not known, nor is their frequency of occurrence, though it is probably
low.

Conclusions

Clinical observations from many parts of the world have long
suggested that regular heavy use of cannabis may produce lung damage,
impair reproductive and endocrine functions, cause long-lasting
disturbances of behavior and brain function, and lower resistance to
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infection. Well-controlled animal experiments have demonstrated that
cannabis, in high dosage, can indeed produce such effects. It is
probable that most of the remaining discrepancies among experimental
findings will be resolved by standardization of experimental methods,
and by the development of accurate sensitive methods for measuring

the levels of THC and other cannabis constituents in blood and tissues,
so that the exact degree of drug exposure is known.

What is not yet known, however, is the frequency with which these
health problems occur: among cannabis users, the degree of use needed to
produce them in humans, and the percentage of users at risk. Sophis—
ticated epidemiological studies of large populations of users, such as
those already done in relation to alcohol and tobacco use, are needed
to fill in these gaps in our knowledge. It may also be necessary to
carry out studies on large groups of individuals, monitored before,
during, and after many years of cannabis use. It is probable that
any specific health problem due to cannabis will have a low incidence
and prevalence among the total population of cannabis users, and that
it will therefore take a generation or more of wide-ranging public health
observations to provide a clear picture. This was true of alcohol and
tobacco problems, and there is no reason why it should be different

for cannabis.

It should also be emphasized that almost all of the available
experimental data arise from studies of young healthy adult males. While
some of the changes noted above may be relatively unimportant in a
healthy young person, they may be very significant in an individual at
risk because of age or pre-existing disease. For ethical reasons,
however, these individuals cannot be studied experimentally. We feel
that people especially at risk with even moderate doses include anxious,
depressed, or unrecognized psychotic individuals; heavy users of other
drugs; pregnant women; some epileptics; diabetics; individuals with
marginal fertility; and patients with chronic diseases of the heart,
lungs, or liver. In addition, as with any other psychoactive drug,
adolescents who are undergoing rapid physiological and psychological
development may be particularly susceptible to the development of a
life-long pattern of use, and to the effects of long periods of cannabis
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intoxication. Thay may also be more prone to cannabis-related traffic
accidents because of their lack of driving experience, and may be
affected more by possible disruptions of hormone balance.

(THE AEOVE ARTICLE WAS COPIED FROM IHE JANUARY 1980 ISSUE OF "IHE JOURNAL™

AND WAS PREPARED BY SCIENTISTS OF THE ADDICTION RESEARCH FOUNDATION OF
ONTARIO0.)



NATIONAL ORGANIZATION FOR THE REFORM OF MARUUANA LAWS

2001 S STREET. NW. SURE 640, WASHINGTON. DC 20009 « (202) 433-5500

March 17, 1988

fearla Hart

House Research Agency
Post Office Box Y
Juneau, AK 99811-3100

Dear Ms. Hart:

As per your request, | have researched the scientific
basis for the various findings listed in Senate Bill No. 32
(Hess). NORML"s comments, with appropriate citations, are
listed below after each finding.

Many citations refer to the first chapter of the
National Acade® \ of Sciences report, Marihuana and Health,

edited by Arnord Reiman, M.D. I have enclosed a copy of the
entire first chapter so you can evaluate our claims 1in
context. I have also included an pre-publication article

about marijuana®s potency, a copy of the recent study by Dr.
Tashkin on marijuana and smoking, and several copies of a
recent "Harvard Medical School Mental Health Letter” on the
subject of marijuana and health. I have quoted from _.iese
articles in my remarks below, but have omitted listing
citations contained within those sources. Additional
citations can be garnered from the full copies enclosed.

1 Marijuana... may contain over 420 different compounds.

There 1is no correlation, let alone a causal
relationship, between the number of compounds a substance
contains and its capacity to pose a serious health hazard.
However, it must be pointed out that refined pharmaceuticals
tend to be more toxic and hazardous to the body than natural
substances - which tend to be more easily metabolized. Coca
leaves and opium, for example, are less toxic than their
refined by-products, cocaine and heroin. It could be argued
that the lower the number of compounds present in a substance
the more dangerous it is, but this would be equally as
fallacious.

Finding number one suggests that the sheer number of
compounds present in marijuana make it dangerous. First of
all, it is only "a single cannabinoid, Delta 9 THC, (that)
produces almost all the characteristic specific



pharmacological effects of the complex, crude cannabis
mixtures."1

Secondly, marijuana 1is not a dangerous drug. A recent
textbook fcr emergency room technicians states that
"cannabinoids (marijuana) are very common but of little

concern to ER clinicians because of their mild effects."2

2) THC... takes as long as 30 days to be eliminated from
the body.

It is true that extremely small levels of unmetabolized
THC remain in the body, however they have no effect on the
body. Dr. Arthur McBay, North Carolina®s chief medical
examiner, holds that the psychoactive components in marijuana
are metabolized fairly quickly, whereas the metabolites can
be present for 30 days.3 He also points out that arsenic and
lead are present in the human body, but pose no health hazard

because of the low amounts involved.4

Dr. John Morgan 1is the Director of Pharmacology at the
City University of New York, and has testified before the
Senate Judiciary Committee (and elsewhere) as an expert on
this subject. He writes that:

THC 1is detectable within the urine within 30
minutes of smoking marijuana. It may persist in
the urine and in the blood for an appreciable
period of time...

(Though) wunchanged THC scarcely appears in the
urine and falls to extremely low concentrations in
the blood within 4 hours of smoking. Although a
large portion of smoked or eaten THC will appear in
the urine as THC-COOH (the primary metabolite -
11-Nor-delta-9-tetrahydrocannabinol carboxylic
acid), the absolute amount 1is very small. Testing
usually detects between 50 and 100 nanograms per
milliliter of THC-COOH. A nanogram is one
billionth of a gram. ..

1A.S. Reiman (Chairman); Mari jua.na..and .Health (Washington
D.C.: National Academy Press, 1982), 13.
2M. Bishop; J. Duben-Bon Laufen; E. Fody; Clinical Chemistry

Principles, Procedures.,...Correlations. (Philadelphia: j .b.
Lippincott Company, 1985).
3Arthur McBay; "Technical Problems with Urine Testing"”

(Remarks made at a conference entitled Marijuana Related
Problems sponsored by the Council on Marijuana and Health,

February, 1987).
4Arthur McBay; Personal communication.



Depending upon the amount of THC in the
marijuana and the smoker®s efficiency, the serum
THC will peak in 15 to 30 minutes somewhere between
100 and 500 ng/ml. A fairly precipitous decline in
concentration follows as the THC is distributed
from the central compartment (the blood) to the
deeper compartment, the rest of the body. The
brain is included in the rest of the body. After
the THC falls to nearly undetectable concentrations
within 3-4 hours (usually less than 2 ng/ml)
another process intervenes. Some equilibrium
between the THC in the blood and other tissues
reenters the blood stream. The concentration of
THC in the body now declines very slowly in a
second phase... During this lengthy stay in the
body, THC 1is continually metabolized to the THC-
COOH which 1is filtered at the glomerulus and
excreted into the urine...

Despite 1its persistence and its tendency to
accumulate in body tissues with repeated dosage,
there is no reliable evidence that this burden of
THC, much discussed, has any effect on repeated
users. The small concentration of THC carried in
the blood and storage tissue is below the threshold

to provoke an effect.5

The National Academy of Science®s review of studies
reports a variance in the half-lives of Delta-9-THC from 19
hours 1in experienced users to 57 hours in naive users.6
Whether the difference is due to the experience of the user
was not established, but the range suggests that any buildup
of THC or metabolites would also be offset by an increase in
the time taken to metabo)ize the cnemicals.

It is incorrect to conclude from finding number two that
the active component of marijuana, THC, has the potential to
exert its psychoactive effects for a thirty day period. THC
has a psychoactive effect only for several hours.

3) "The buildup... means that... even small doses may lead
to an accumulation of the drug higher than levels
reached at any time after a single dose.”

In a general sense this is true of any drug, however as
explained above the "high"™ associated with marijuana lasts
for approximately four hours. Repeated doses in that time

5J.P. Morgan; "Marijuana Metabolism in the Context of Urine
Testing for Cannabinoid Metabolites™ (Paper to be published
by the Council on Marijuana and Health 1in the Fall of 1988)

6A.S. Reiman; (1982), 23.



frame will extend the "high", but not for thirty days. The
only way a person can be under the influence of marijuana fur
thirty days is to smoke marijuana about every four hours for
thirty days.

This finding is a virtual quote from the National
Academy report.7 It concludes a paragraph which begins with
a report of data from an experiment involving an injection of
Delta-9-THC. To infer from the finding that THC builds up in
the system and affects an individual far after their use of
marijuana 1is incorrect.

Furthermore, the NAS report warns of difficulty in
making any conclusions about marijuana®s safety based on
individual clinical indications. "The intensity and duration
of a drug effect depends on at least three major factors...
With cannabis, many or even most of these factors are not

always measurable or under control of an investigator."8

4) "The buildup... causes the user to smoke more
marijuana to achieve the desired high and may result in
loss of sleep, appetite, and initiative, as well as
moodiness and depression.”

This finding confuses and merges the symptoms of
tolerance and withdrawal, and misattributes them to a buildup
of THC which 1is inadequate to explain these effects. The NAS
report on the matter of tolerance:

Tolerance to most cannabinoid effects has been
demonstrated both in animals and human beings.
Tolerance can develop rapidly after a few small
doses. It disappears at an equally rapid rate for
many effects, although after large doses in
experimental animals some tolerance may persist for
long periods...

The development of such tolerance to cannabis
does not necessarily have health implications.
However, if tolerance should lead to higher or more
frequent doses, adverse consequences, e.g.,
respiratory effects, associated with higher usage
could result.

Physical dependence, manifested by withdrawal
signs and symptoms, can develop rapidly in animals
and in human beings. The withdrawal syndrome 1is
not life threatening... Withdrawal symptoms can
include restlessness, irritability, mild agitation,
insomnia, and sleep EEG disturbance.

TA.S. Reiman; (1982), 20.
8A.s. Reiman; (1982), 19.



Cannabis dependence does not mean the same
thing as cannabis addiction. Dependence means only
that a withdrawal syndrome can occur when drug
taking is stopped. Addiction implies compulsive
behavior to acquire the drug. The relationship
between dependence and increased drug seeking or
drug using is more theoretical th n well-
documented, particularly in experiments with human

beings.9

5) "It is possible for a human being to overdose from the
use of marijuana, especially if it is used in
conjunction with alcohol, because it increases the
effects of alcohol.”

It may be possible, but it is highly unlikely that a
human being will die from a marijuana overdose. According to
the Harvard Mental Health Letter, "No human being is known to
have died of an overdose. By extrapolation from animal
experiments, the ratio of lethal to effective (intoxicating)
dose is estimated to be on the order of thousands to one.™
Generally, an oversufficient dose of marijuana will put a
subject to sleep. According to the NAS, "delta-9-THC and
related cannabinoids have a very low lethal toxicity... The
lack of well-authenticated cases of human deaths from acute
delta-9-THC or cannabis overdose 1is consistent with the

experimental animal data."10

Alcohol abuse can cause accidental death or injury
regardless of whether or not marijuana 1is involved. There
has been speculation that because marijuana is effective as
an anti-emetic for chemotherapy patients that it could
inhibit vomiting on the part of individuals who have consumed
unsafe quantities of alcohol. However, marijuana appears to
be an insufficient deterrent to vomiting when excessive
quantities of alcohol are involved.

6) "...the THC content... has increased from less than
one percent... to as high as 10 percent today."

According to the Harvard Medical School Mental Health
Letter:

New breeding and cultivation techniques have
raised the THC content of marijuana smoked in the
United States as much as ten times over the last 20

9A.S. Reiman; (1982), 26-27.
10A.s. Reiman; (1982), 24.



years, from an average of 0.4 percent to 4 percent.
Some varieties now contain as much as 10 percent.1l

There is nothing new, or dangerous, about high potency
marijuana, despite the emergence of domestically grown high
potency marijuana in the United States.

The high THC pc®-cncy cannabis preparation T“hashish®, has
existed and been useu, like marijuana, for thousands of
years. 1In an upcoming article in the Journal of Psychoactive
Drugs, Drs. Tod Mikuriya and Michael Aldrich cite references
to the use of high-potency cannabis preparations in papers
written in 1839, 1857, 1860, 1869, 1884, and 1890.12 Then, as
now, the response to stronger preparations is to titrate the
dose. More importantly, "From the time of its introduction
to Western medicine in 1839, right up to the present day,
quite potenu cannabis products have been available and have

been used in research."13

Furthermore, the NAS reports that "about half of the
delta-9-THC originally in a cannabis cigarette is lost by
combustion, by butt entrapment, in smoke not inhaled, and in
smoke exhaled."14 This factor indicates that potency itself
is not an indicator of the amount of THC actually consumed in
social wuse.

8) "marijuana may cause schizophrenia, illusions,...'
According to the Harvard Mental Health Letter:

The i1dea has persisted that in the long run
smoking marijuana causes some sort of mental or
emotional deterioration. In three major studies
conducted 1in Jamaica, Costa Rica, and Greece,
researchers have compared heavy long-term cannabis
users with non-users and found no evidence of
intellectual or neurological damage, no changes in
personality, and no loss of the will to work or
participate in society. The Costa Rican study
showed no difference between heavy users (seven or
more marijuana cigarettes a day) and lighter users
(six or fewer cigarettes a day). Experiments 1in
the United States show no effects of fairly heavy

ilLester Grinspoon, ed.; The Harvard Medical School Mental
Health Letter, Vol. 4, No. 5 (Boston: Department of

Continuing Education of Harvard Medical School, 1987), 1.

12T . Mikuriya and M. Aldrich; "Cannabis 1988: 0Old Drug, "New
Dangers™ - The Potency Question”™ (San Francisco: Journal of
Psychoactive Drugs, April, 1988).

13ibid

l4a.s. Reiman; (1982), 21-22



marijuana use on learning, perception, or
motivation over periods as long as a year.15

9 "_..one marijuana cigarette a day may cause lung
cancer in three years."

If this finding is true, America would have between 15
and 30 million cases of lung cancer directly attributable to
marijuana use recorded in this decade alone. The burden of
proof for this claim lays with its author.

NORML concedes that marijuana smoke can cause lung
damage, and can contribute to respiratory and heart problems.
The NAS claims that:

It is not easy to compare the toxicity of a
given number of marijuana cigarettes to a given
number of tobacco cigarettes. There are general
similarities in the composition of the smoke, but
the variations in composition of both tobacco and
marijuana cigarettes and differences in smoking
techniques make simple extrapolations of risks of

tobacco versus marijuana smoking not valid.16

A new study published early this year by Dr. Tashkin
and his associates concludes that one marihuana cigarette
produces the tar and carbon monoxide of approximately four

tobacco cigarettes.17
However, Di. Tashkin concedes:

Long-term adverse pulmonary consequences of
tobacco smoking have been shown to be related to
dose. For example, the incidence of chronic
obstructive pulmonary disease or bronchogenic
carcinoma in smokers of fewer than 5 to 10 tobacco
cigarettes a day 1is substantially less than in
habitual smokers of more than 20 tobacco cigarettes
a day. Although regular tobacco smokers consume
more than 15 tobacco cigarettes a day, most current
smokers of marijuana smoke less than 1 marijuana
cigarette a day. Even among the estimated six
million daily smokers of marijuana in the United

15L . Grinspoon, ed. (1988), 3.
16A.S. Reiman  (1982), 15.

17D. Tashkin; T. Wu; B. Djahed; J. Rose; "Pulmonary Hazards
of Smoking Marijuana as Compared With Tobacco™  (Boston: New
England Journal of Medicine, Vol. 318, No. 6., 1988), 347 -

351.



States, smoking more than five marijuana cigarettes
a day is unusualls

Accordingly, despite the presence of four times the tar
and carbon monoxide of a tobacco cigarette, a single
marijuana cigarette consumed daily presents less of a health
risk than a quarter pack of tobacco cigarettes.

Furthermore, the tar and carbon monoxide levels were
unaffected by THC potency. The lung damage associated with
marijuana use 1is produced by the physical burning of the
plant material, not THC, the active ingredient. Oral
ingestion of marijuana does not produce lung damage.
Incidently, as far as respiratory effects, high potency
marijuana 1is safer to use because less material is actually
burned, thereby exposing the lungs to less tar.

10) "THC affects eggs, sperm, sexual hormones, and the
development of a fetus and marijuana use may result in
deformed or undersized offspring."”

The Harvard Letter:

The effects of marijuana on the reproductive
system are a more complicated issue. In men, a
single dose of THC lowers sperm count and the level
of testosterone and other hormones. Tolerance to
this effect apparently develops; in the Costa Rican
study, marijuana smokers and controls had the same
testosterone levels. Although the smokers in the
study began using mariuana at an average age of 15,
it had not affected their masculine development.
There is no evidence that the changes in sperm
count and testosterone produced by marijuana affect
sexual performance or fertility.

In animal experiments THC has also been
reported to lower levels of female hormones and
disturb the menstrual cycle. When monkeys, rats,
and mice are exposed during pregnancy to amounts of
THC equivalent to a heavy human smoker®s dose,
stillbirths and decreased birth weight are
sometimes reported in their offspring. There are
also reports of low birth weight, prematurity, and
even a condition resembling the fetal alcohol
syndrome in some children of women who smoke
marijuana heavily during pregnancy. The
significance of these reports is unclear because
controls are lacking and other circumstances make
it hard to attribute causes. To be safe, pregnant
and nursing women should follow the standard

18ibid, 349.



