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Abstract:

The prevalence of marijuana use disorder has increased among marijuana users. Marijuana is an illicit drug that is becoming
commonly used among youths and young adulis and is detrimental to the human health. This review addresses the questions
thar mast people have about the use and the effects of marijuana on the human health. The review focusex on the effects and its
seriousness, affecting physical, mental, emotional, and behavioral changes to the human existence. Most of the findings in this
review were based upon siudies done recerly in the United States of America. This review shows that that the most commonly
used illicit drug (marijuana) contains an active chemical called delta-9-tetrahydrocannabinol (THC), which causes the mind-
alrering effects. When marijuana is smoked, ity active ingredient, THC, travels throughout the body, including the brain, to
produce its many effects. THC atraches to sites called cannabinoid recepiors on nerve cells in the brain, affecting the way
those cells funcrion. The questions addressed include: “Is there rreatments for marijnana abusers?"; and “Can marijuana be
used as some forms of medication to human? ", (PHD 2006 Vol 12 No 2 Pages [23- 129)

Introduction

The significant increase use of marijuana among youths
and young adults has made it essential to examina the
likely effects related to this illicit drug. Marijuana — often
called pot, grass, reefer, weed, herb, Mary Jane, or
mj- is a greenish-gray mixture of the dried, shredded
leaves, stems, seads, and flowers of cannabis sativa,
the hemp plant.

Most users smoke marijuana in hand-rolled cigarettes
called joints, among other names; some use pipes
or water pipes called bongs. Marijuana cigars called
blunts have also become popular. To make blunts,
users slice open cigars and replace the tobacco with
marijuana, often combined with another drug, such as
crack cocaing. Marijuana also is used to brew tea and is
sometimes mixed into foods. The major active chemical
in marijuana is delta-9-tetrahydrocannabinol (THC),
which causes the mind-altering effects of marijuana
intoxication. The amount of THC (which is also the
psychoactive ingredient in hashish) determines the
potency and, therefore, the effects of marijuana.’

The purpose of this paper is to review the literature
and information relevant to the effects of marijuana
on human health. The questions guiding this review
include: 1) what is the trend of marijuana use? 2) How
does marijuana affects the brain? 3) What are the acute
effects of marijuana use? 4) How does marijuana use
affects school, work, and social life? 5) What treatments

are available for marijuana abusers? 6) Is marijuana use
addictive? 7) Can marijuana use during Pregnancy harm
the baby? 8) How safe is marijuana to human health?

Method
Relevant literature was obtained through online
databases accessible through the Fiji School of
Medicine (FSM) website and the FSM library. These
include searches done online through the Pub Med
and Health Internet work Access to Research Initiative
(HINARI) searches. The papers and abstracts were
reviewed looking for and extracting the answers to the
questions of interest above. The papers included were
those addressing the questions

Trend of Marijuana use

Marijuana is one of the most commonly used illicit
drugs among youths and young adults. According to a
survey done in 2003 by the National Survey on Drug
Use and Health (NSDUH) in the United States, more
than 94 million Americans (40%) age 12 and older have
tried marijuana at least once. The percentage of middle
school students who reported using marijuana increased
throughout the early 1990s.2

In the past few years, according to the 2004 monitoring
the Future Survey in United States, an annual survey
of drug use among the Nation's middle and high school
students, illicit drug use by 8™ 10", and 12" grade
students reported has leveled off. In 2004, 16 % of 8*
graders reported that they had tried marijuana, and 6 %
were current users (defined as having used the drug in
the 30 days preceding the survey). Among 10" graders,
35 % had tried marijuana sometime in their lives, and
16 % were current users. As would be expected, rates
of use among 12" graders were higher still, about 46%
had tried marijuana at some time, and 20 % were current
users.
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Another survey by the Drug Abuse Warning Network
(DAWN), a system for monitoring the health impact
of drug in the United States, estimated that, in 2002,
marijuana was a contributing factor in over 119,000
emergency department (ED) visits in the United States,
with about 15 % of the patients between the ages of 12
and 17, and almost two-thirds male.?

What is clear is that no single environmental factor
can explain the increases in marijuana use disorders
observed among certain minority subgroups of the
population. Numerous environmental factors, including
sociodemographic (increases in
single-parant househaolds, urbanicity),
socioeconomic (education, income),
individual lifestyle (school grades,
truancy, religious commitment), and
economic factors, are all likely to
serve as mediators of the observed
changes.?

Marijuana and the Brain

Scientists have learned a
great deal about how delta-9-
tetrahydrocannabinol (THC) acts in
the brain to produce its many effects. When someone
smokes marijuana, THC rapidly passes from the lungs
into the bloodstreams, which carries the chemical to
organs throughout the body, including the brain. In the
brain, THC connects to specific sites called cannabinoid
receptors (CBR) on nerve cells and thereby influences
the activity of those cells.! Some brain areas have
many cannabinoid receptors; others have few or none.
Many cannabinoid receptors are found in the pars of
the brain that influence pleasure, memory, thought,
concentration, sensory and time perception, and
coordinated movement.

Recent physiological, pharmacological, and high-
resolution anatomical studies provided evidence that
the major physiological effect of cannabinoids is the
requlation of neurotransmitter release via activation
of presynaptic CBR located on distinct types of
axon terminals throughout the brain. Subsequent
discoveries shed light on the functional consequences
of this localization by demonstrating the involvemeant of
endocannabinoids in retrograde signaling at GABAergic
and glutamatergic synapses.’

Acute effects of Marijuana

When marijuana is smoked, its effects begin immediately
after the drug enters the brain and lasting from 1 to 3
hours. If marijuana is consumed in food or drink, the
short-term effects begin more slowly, usually in %2 to

When marijuana is
smoked, its effects begin
immediately after the
drug enters the brain and
lasting from 1 to 3 hours,
If marijuana is consumed
in food or drink, the
short-term effects begin
more slowly, usually in %2
to 1 hour
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1 hour, and last longer, for up too 4 hours. Smoking
marijuana deposits several times maore THC into the
blood than does eating or drinking the drug.*

Within a few minutes after inhaling marijuana smoke,
an individual's heart begins beating more rapidly, the
bronchial passages relax and become enlarged, and
blood vessels in the eyes expand, making the eyes
look red. The heart rate, normally 70 to B0 beats per
minute, may increase by 20 to 50 beats minute or, in
some cases, even double. This effect can be greater if
other drugs are taken with marijuana.*

As THC enters the brain, it causes a
user to feel eupheric or “high” by acting
in the brain's reward system, areas of
the brain that respond to stimuli such
as food and drink as well as most drugs
of abuse. THC activates the reward
system in the same way that nearly
all drugs of abuse do, by stimulating
brain cells to release the chemical
dopamine.

A marijuana user may experience
pleasant sensations, colors and sounds may seem
more intense, and time appears to pass very slowly.
The user's mouth feels dry, and may suddenly become
very hungry and thirsty. The hands may tremble and
grow cold. The euphoria passes after awhile, and then
the user may feel sleepy or depressed. Occasionally,
marijuana use produces anxiety, fear, distrust, or panic.

Heavy marijuana use impairs the ability to form memories,
recall events, and shift attention from one thing to
another* THC also disrupts coordination and balance
by blinding the receptors in the cerebellum and basal
ganglia, those parts of the brain that regulate balance,
posture, coordination of movement, and reaction time.
Through its effects, marijuana intoxication may cause
accidents. Studies have shown that approximately 6 lo
11 % of fatal accident victims test positive for THC. In
many of these cases, alcohol is also detected®

In a study conducted by the National Highway Traffic
Safety Administration in the United States, a moderate
dose of marijuana alone was shown to impair driving
performance. The effects of even a low dose of marijuana
combined with alcohel were markedly greater than for
either drug alone® Driving indices measured included
reaction time, visual search frequency, and the ability
to perceive and/ or respond to changes in the relative
velocity of other vehicles,

Marijuana users who have taken high doses of drug
may experience acute toxic psychosis, which includes
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hallucinations, delusions and depersonalization (a loss
of the sense of personal identity or self-recognition).
Although the spacific causes of these symploms remain
unknown, they appear to occur more frequently when
a high dose of cannabis is consumed in food or drink
rather than smoked

Marijuana and the physical health
Marijuana use has been shown to

Marijuana smoke

hold their breath longer than tobacco smokers do,
which increases the lungs’ exposure to carcinogenic
smoke. These facts suggest that, puff for puff, smoking
marijuana may increase the risk of cancer more than
smoking tobacco does. Some adverse health effects
caused by marijuana may occur because THC impairs
the immune system’s ability to fight offinfectious diseases
and cancer. In laboratory experiments that
exposed animal and human cells to THC

increase users’ difficulty in trying to quit ©0Ntains 50 to 70 % o other marjjuana ingredients, the normal
smoking tobacco” This was reported in - MoOre carcinogenic disease-preventing reactions of many
a study comparing smoking cessation hydrocarbons of the key types of immune ceslls were
in adults who smoked both marijuana than does tobacco inhibited® In other studies, mice exposed
and tobacco with those who smoked smoke to THC or related substances were more

only tobacco. The relationship between

marijuana use and continued smoking was particularly
strang in those who smoked marijuana daily at the time
of the initial interview, 13 years prior to the follow-up
interview.

A study of 450 individuals found that people who smoke
marijuana frequently but do not smoke tobacco have
more health problems and miss more days of work than
non-smokers do. Many of the extra sick days used by
the marijuana smokers in the study were for respiratory
illnesses. Even infrequent marijuana use can cause
burning and stinging of the mouth and throat, often
accompanied by a heavy cough. Someone who smokes
marijuana regularly may have many of the same
respiratory problems that tobacco smokers do, such as
daily cough and phlegm production, more fraquent acute
chest ilinesses, a heightened risk of lung infections, and
a greater tendency loward obstructed airways.®

Cancer of the respiratory track and lungs may also be
promoted by marijuana smoke® A study comparing 173
cancer patients and 176 healthy individuals produced
strong evidence that smoking marijuana increases the
likelihood of developing cancer of the head or neck,
and that the more marijuana smoked, the greater the
increase. A statistical analysis of the data suggested
that marijuana smoking doubled or tripled the risk of
these cancers.

Marijuana has the potential to promate cancer of the
lungs and other parts of the respiratory tract because
it contains irritants and carcinogens. In fact, marijuana
smoke contains 50 to 70 % more carcinogenic
hydrocarbons than does tobacco smoke. It also
produces high levels of an enzyme that converts certain
hydrocarbons into their carcinogenic form, levels that
may accelerate the changes that ultimately produce
malignant cells.

Marijuana wusers usually inhale more deeply and

likely than unexposed mice to develop
bacterial infections and tumors.

One study has indicated that a person's risk of heart
attack during the first hour after smoking marijuana is
four times more than the usual risk. The researchers
suggested that a heart attack might occur, in part,
because marijuana raises blood pressure and heart rate
and reduces the oxygen carrying capacity of blood.

Effects of Marijuana on school, employment, and
social life

Students who smoke marijuana get lower grades and
are less likely to graduate from high school, compared
with their non-smoking peers.'” Workers who smoke
marijuana are more likely than their co-workers 1o have
prablems on the job. Several studies have assopiated
workers' marijuana smoking with increased absences,
tardiness, accidents, workers' compensation claims,
and job turnover. A study among postal workers found
that employees who tested positive for marijuana
on a pre-employment urine drug test had 55 % more
industrial accidents, 85 % injuries, and a 75% increasa in
absenteeism compared with those who tested negative
for marijuana use."

Depression, anxiety, and personality disturbances are
all associated with marijuana use. Research clearly
demonstrated that marijuana use has the potential to
cause problems in daily life or make a person's existing
problems worse. Because marijuana compromises the
ability to leam and remember information, the more
a person uses marijuana the more one is likely to fall
behind in accumulating intellectual, job, or social skills.
In a study of cognition, adults were matched on the
basis of their performance in the 4" grade on the lowa
Test of Basic Skills. They were evaluated on a number
of cognitive measures including the 12" grade version
of the lowa Test. Those who were heavy marijuana
smokers scored significantly lower on mathematical
skills and verbal expression than nonsmokers.,
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Moreover, marijuana’s adverse impact on memory
and leaming can last for days or weeks after the acute
effects of the drug wear off." For example, a study of
129 college students found that among heavy users of
marijuana, smoking at least 27 joints in the preceding
30 days, the critical skills related to attention, memaory,
and learning were significantly impaired, even after they
had not used the drug for at least 24 hours.* The heavy
marijuana users had more trouble sustaining and shifting
their attention and registering, organizing, and using
information than did the study participants who had used
marijuana on more than 3 occasions in the previous 30
days. Anyone who smokes marijuana once daily may
be functioning at a reduced intellectual level all of the
time. More recently, the same researchers showed that
a group of long-term heavy marijuana users' ability to
recall words from a list was impaired one week following
cessation of marijuana use, but returned to normal by 4
weeks." An implication of this finding is that
even after long-term heavy marijuana use,

Another study produced additional evidence
that marijuana’s effects on the brain can

Marijuana users
some cognitive abilities may be recovered. themselves report

poor outcomes
on a variety of

Marijuana use and Pregnancy

Research has shown that some babies born to
women who used marijuana during their pregnancies
display altered responses to visual stimuli, increased
tremulousness, and a high-pitched cry, which may
indicate problems with neurclogical development.
Studies have found that babies born to mothers who
used marijuana during pregnancy were smaller than
those born to mothers who did not use the drug. In
general, smaller babies are more likely to develop health
problems.™

During the preschool years, marijuana-exposed children
have been observed to perform tasks invalving sustained
attention and memory more poorly than non-exposed
children do.”™ In the school years, these children are
more likely to exhibit deficits in problem-solving skills,
memory, and the ability to remain attentive.™

Research indicates that the use of marijuana by a mother
during the first month of breast-feeding
can impair the infant's motor development
{(control of muscle movement). Studies have
also shown more anger and regressive
behavior (thumb sucking, temper tantrums)

cause cumulative deterioration of critical measures of life in toddlers whose parents use marijuana
life skills in the long run. Researchers ggatisfaction and than among the toddlers of non-using
gave students a battery of tests measuring achievement parents.™

problem-solving and emotional skills in

8" grade and again in 12" grade. The results showed
that the students who were already drinking alcohol
plus smoking marijuana in 8" grade started off slightly
behind their peers, but that the distance separating
these two groups grew significantly by their senior
year in high school. The analysis linked marijuana use,
independently of alcohol use, to reduced capacity for
self-reinforcement, a group of psychological skills that
anable individuals to maintain confidence and persevere
in the pursuit of goals.

Marijuana users themselves report poor outcomes on a
variety of measures of life satisfaction and achievemeant,
A recent study compared current and former long-term
heavy users of marijjuana with a control group who
reported smoking cannabis at least once in their lives,
but not more than 50 times. Despite similar education
and incomes in their families of origin, significant
differences were found in educational attainment and
income belween heavy users and the control group:
fewer of the cannabis users completed college and
more had household incomes of less than $30,000.
When asked how marijuana affected their cognitive
abilities, career achievements, social lives, and physical
and mental health, the overwhelming majority of heavy
cannabis users reported the drug's deleterious effect on
all of these measures.

Addictiveness of Marijuana

Long-term marijuana use lead to addiction for some
people; that is, they use the drug compulsive!yleven
though it often interferes with family, school, work, and
recreational activities. According to a study conducted
in 2003 by the Mational Survey on Drug Use and Health
(NSDUH), an estimated 21.6 million Americans aged 12
or older were classified with substance dependence or
abuse (9.1% of the total population). Of the estimated
6.9 million Americans classified with dependence on or
abuse of illicit drugs, 4.2 million were dependent on or
abuse treatment programs reported that marijuana was
their primary drug of abuse.

Along with craving, withdrawal symptoms can make
it hard tor long-term marijuana smokers to stop using
the drug." People trying to quit report irritability,
difficulty sleeping, and anxiety. They also display
increased aggression on psychological tests; peaking
approximately one week after the last use of the drug.
In addition to its addictive liability, research indicates that
early exposure to marijuana can increase the likelihood
of a lifetime of subsequent drug problems.

A recent study of over 300 fraternal and identical
twin pairs, who differed on whether or not they used
marijuana before the age of 17, found that those who
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had used marijuana early had increased rates of other
drug use and drug problems compared with their twins,
who did not use marijuana before age 17. This study
re-emphasizes the importance of primary prevention
by showing that early drug initiation is associated with
increased risk of later drug problems, and it provides more
evidence for why preventing marijuana experimentation
during adolescence could have an impact on preventing
addiction."®

Availability of marijuana Treatments
Treatment programs directed solely at marijuana abuse
are rare, partly because many who use marijuana do so
in combination with other drugs, such as cocaine and
alcohol.'® However, with more people
seeking help to control marijuana
abuse, research has focused on ways
to overcome problems with the abuse
of this drug.

A study of adult marijuana users
found comparable benefits from a 14-
session cognitive-behavioral group
treatment and a 2-session individual
treatment that included a motivational
interviewing and advice on ways to
reduce marijuana use. Participants
were mostly men in their early thirties
who had smoked marijuana daily for
over 10 years. By increasing patients’
awareness of what triggers their marijuana use, both
treatments sought to help them devise avoidance
symptoms, and psychosocial problems decreased for
at least 1 year after both treatments. About 30% of
users were abstinent during the last 3-month follow-up
period.

Another study showed that giving patients vouchers
for abstaining from marijuana can improve outcomes. !’
Vouches can be redeemed for such goods as movie
passes, sports equipment, or vocational training. No
medications are now available to treat marijuana abuse.
However, recent discoveries about the workings of THC
receptors have raised the possibility that scientist may
eventually develop a medication that will block THC's
intoxicating effects. Such a medication might be used
to prevent relapse to marijuana abuse by reducing or
eliminating its appeal.

Safety of Marijuana to human health

Although scientists have studied marijuana’s effects
on the brain, lungs, and other parts of the body over
the past 20 years, there has been litte research into
the drug's therapeutic potential. A recent clinical trial,
on the medical uses of marijuana, of 450 patients at

Research has shown
that some babies born
to women who used
marijuana during their
pregnancies display
altered responses to
visual stimuli, increased
tremulousness, and a
high-pitched cry, which
may indicate problems
with neurological
development

the neurcbehavioral human immunodeficiency virus
laboratory at the University of California, concluded
that there is no "substantial, systematic effect” of long-
term, regular cannabis consumption on the brain” Six of
eight brain functions measured—attention, abstraction,
perception, verbal skills, motor skills, and reaction
time—did not differ between marijuana smokers and
nonsmokers. The other two, learning and forgetting,
displayed "very small but discernible negative effects™*

Another study on marijuana and its medicinal use also
showed that Marijuana was not effective in several
areas in which anecdotal evidence had indicated. The
report stated that data did not support using marijuana
lo lreat glaucoma. It noted that smoked
marijuana can reduce some of the eye
pressure associated with glaucoma, but
only for a short time, and that its benefit
did not outweigh the hazards associated
with regular long-termuse. There is also
little evidence for marijuana’s potential
for treating movement disorders like
Parkinson  or Huntington diseases,
although some studies were presentad
showing THC reduced, to wvarying
degrees, muscle spasticity associated
with multiple sclerosis.™

The drug (marijuana) does relieve
nausea and vomiting in some cancer
chemotherapy patients, but adverse
side effects are prevalent. Important questions about its
safety and effectiveness remain and should be resolved
through scientific research and within the exisling
framework for testing investigational drugs that are
controlled substances.®®

Discussion

Marijuana is one of the fraquently used illicit drug among
youths and young adults It causes adverse effects on the
human health. Itis of great concern for parents, guardians,
societies, and governments ensure that youths and
young adults are alerted to the chronic effect ofmarijuana.

Although people claimed that marijuana has some
medical use, it is quite evident that little is known about
its therapeutic uses.'®

It is apparent that the use of marijuana can produce
adverse physical, mental, emotional, and behavioral
changes, and contrary to popular belief, it can be
addictive. Marijuana smoke, like cigarette smoke, can
harm the lungs.® The use of marijuana can impair short-
term memory, ** verbal skills, and judgment and distort
perception. It may also weaken the immune system?
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and possibly increase a user’s likelihood of developing
cancer. Finally, the increasing use of marijuana by

lhe young will have a negative effect upon their
development.” The studies in this review portray that

the significant harmful effects on the use of marijuana 6.
outweighs any benefits associated with its use.

Conclusion

The use of marijuana produced harmful effects to the

users. To contain the current increase
prevalence of marijuana uses among
the youths and the young adults,
parents, guardians, communities and
the governments should work together
to address the production distribution
and use of this detrimental and illegal
drug. An effective marijuana awareness
program should be instituted to ensure
youths and young adults have is a broad
understanding of the harmful effects. It
is vital that people are fully aware of the
dangers so they can make an informed

Although scientists
have studied
marijuana’s effects
on the brain, lungs,

of cannabis and ethanol detected in 1,394 fatality
injured drivers and pedestrians in Ontario (1982-
1984). J Forensic Sci , 1990; 35: 1035-1041,

Mational Highway Traffic Safety Administration
(NHTSA) Notes. Marijuana and alcohol combined
severely impede driving performance. Annals Emer
Med, 2000; 35(4):398-399,

7. Ford, D.E.; Vu, H.T.; and Anthony,
J.C. Marijuana use and cessation
of tobacco smoking in adults from a
community sample. Drug Ale Depend ,
2002; 67:243-248,

and other parts of the

body over the past 20
years, there has been

8.Tashkin,D.P.Pulmonarycomplications
of smoked substance abuse. West J
Med, 1980; 152:525-530.

little research into the

drug’s therapeutic
potential

decision to legally harm themselves or otherwise. All in
all whatever choice in life determines ones future avoid

marijuana today for a happy healthy life. 10.
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