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“Anabolic steroids” is the familiar name
for synthetic variants of the male sex
hormone testosterone. The proper term
for these compounds is anabolic-
androgenic steroids (abbreviated AAS)—
“anabolic” referring to muscle-building
and “androgenic” referring to increased
male sexual characteristics.

Anabolic steroids can be legally pre-
scribed to treat conditions resulting
from steroid hormone deficiency, such as
delayed puberty, as well as diseases that
result in loss of lean muscle mass, such
as cancer and AIDS. But some athletes,
bodybuilders, and others abuse these
drugs in an attempt to enhance perfor-
mance and/or improve their physical
appearance.

How Are Anabolic Steroids Abused?

Anabolic steroids are usually either tak-
en orally or injected into the muscles,
although some are applied to the skin as
a cream or gel. Doses taken by abusers
may be 10 to 100 times higher than dos-
es prescribed to treat medical condi-
tions.

Steroids are typically taken intermittent-
ly rather than continuously, both to avert
unwanted side effects and to give the
body’s hormonal system a periodic
chance to recuperate. Continuous use of
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steroids can decrease the body's respon-
siveness to the drugs (tolerance) as well
as cause the body to stop producing its
own testosterone; breaks in steroid use
are believed to redress these issues. “Cy-
cling” thus refers to a pattern of use in
which steroids are taken for periods of
weeks or months, after which use is
stopped for a period of time and then re-
started.

In addition, users often combine several
different types of steroids and/or incor-
porate other steroidal or non-steroidal
supplements in an attempt to maximize
their effectiveness, a practice referred to
as “stacking.”

How Do Anabolic Steroids Affect the
Brain?

Anabolic steroids work very differently
from other drugs of abuse, and they do
not have the same acute effects on the
brain. The most important difference is
that steroids do not trigger rapid in-
creases in the neurotransmitter dopa-
mine, which is responsible for the
rewarding “high” that drives the abuse of
other substances.

However, long-term steroid use can af-
fect some of the same brain pathways
and chemicals—including dopamine,
serotonin, and opioid systems—that are
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affected by other drugs, and thereby may
have a significant impact on mood and
behavior.

Abuse of anabolic steroids may lead to
aggression and other psychiatric prob-
lems, for example. Although many users
report feeling good about themselves
while on steroids, extreme mood swings
can also occur, including manic-like
symptoms and anger (“roid rage”) that
may lead to violence. Researchers have
also observed that users may suffer from
paranoid jealousy, extreme irritability,
delusions, and impaired judgment
stemming from feelings of invincibility.

j aroids A ddictive?

Evan though anabolic steroids do not
cause the same high as other drugs,
steroids are reinforcing and can lead
to addiction. Studies have shown that
animals will self-administer steroids
when given the Dpoort'mit\/, just as
Ve o rL =}

they do with other addic
People may persist in abusing steroids
despite physical problems and ne

tive effects on social relati mmhm, re-
Hectiﬂgt hese drugs’ addictive poten-
tial, Also, steroid abusers typically

spend large amounts of time and

money obtaining the drug—another
indication of addicticn.

Incividuals who abuse steroids can
experience withdrawal symptoms
when they stop taking them—
including mood swings, fatigue, rest-
lessness, loss of appetite, insomnia,
educed sex drive, and steroid crav-
ings, all of which may contribute to
continued abuse. One of the most
dangerous withdrawal symptoms is
]

depression—when persistent, it can
Sw’_‘-metix 12s lead to suicide attempts.
Research has found that some steroid

abusers turn to other drugs such as
opioids to counteract the nagative ef-
fects of steroids.

What Are the Other Health Effects of
Anabolic Steroids?

Steroid abuse may lead to serious, even
irreversible, health problems. Some of
the most dangerous consequences that
have been linked to steroid abuse in-
clude kidney impairment or failure;
damage to the liver; and cardiovascular
problems including enlargement of the
heart, high blood pressure, and changes
in blood cholesterol leading to an in-
creased risk of stroke and heart attack
(even in young people).

Steroid use commonly causes severe ac-
ne and fluid retention, as well as several
effects that are gender- and age-specific:

« For men—shrinkage of the testicles
(testicular atrophy), reduced sperm
count or infertility, baldness, devel-
opment of breasts (gynecomastia),
increased risk for prostate cancer

« For women—growth of facial hair,
male-pattern baldness, changes in
or cessation of the menstrual cycle,
enlargement of the clitoris, deep-
ened voice

» For adolescents—stunted growth
due to premature skeletal matura-
tion and accelerated puberty
changes, and risk of not reaching
expected height if steroid use pre-
cedes the typical adolescent growth
spurt

In addition, people who inject steroids
run the added risk of contracting or
transmitting HIV/AIDS or hepatitis.

Learn More

For more information on AAS, visit
http://www.drugabuse.gov/publication
s/research-reports/anabolic-steroid-
abuse
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Synthetic Cathinones ( Bath Salts )

The term bath salts refers to an emerg-
ing family of drugs containing one or
more synthetic chemicals related to
cathinone, an amphetamine-like stimu-
lant found naturally in the Khat plant.

Reports of severe intoxication and dan-
gerous health effects associated with use
of bath salts have made these drugs a
serious and growing public health and
safety issue. The synthetic cathinones in
bath salts can produce euphoria and in-
creased sociability and sex drive, but
some users experience paranoia, agita-
tion, and hallucinatory delirium; some
even display psychotic and violent be-
havior, and deaths have been reported in
several instances.

In Name ’\.
The synthetic cathinone products
marketed as bath salts to evade de-
tection by authorities should not be
confused with products such as Ep-
som salts that are sold to improve the
experience of bathing. The latter have
no psychoactive (drug-like) proper-
ties.
Bath salts typically take the form of a
white or brown crystalline powder and
are sold in small plastic or foil packages
labeled not for human consumption.
Sometimes also marketed as plant
food or, more recently, as jewelry
cleaner or phone screen cleaner

they are sold online and in drug para-
phernalia stores under a variety of brand
names, such as Ivory Wave," "Bloom,"
"Cloud Nine," "Lunar Wave," "Vanilla
Sky," "White Lightning,” and Scarface.

How Are Bath Salts Abused?

Bath salts are typically taken orally, in-
haled, or injected, with the worst out-
comes being associated with snorting or
needle injection.

How Do Bath Salts Affect the Brain?

Common synthetic cathinones found in
bath salts include 3,4-
methylenedioxypyrovalerone (MDPV),
mephedrone ( Drone, Meph, or Me-
ow Meow ), and methylone, but there
are many others. Much is still unknown
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end of the last d they rapidly
gained popularity in the U.S. and
Europe as legal highs. In October
2011, the U.S. Drug Enforcement
Administration placed three com-
mon synthetic cathinones under
ernergency ban pending further in-
vestigation, and in July 2012, Presi-
dent Obama signed legislation
permanently making two of them
mephadrone and MDPV illegal,
along with several other synthetic
drugs often sold as marijuana sub-

stitutes ( Spice ).

Although the new law also prohibits
chemically similar analogues of
the named drugs, manufacturer
are expected to respond by crea
ing new drugs different enough
from the banned substances to
evade legal restriction. After
mephedrone was banned in the
United Kingdom in 2010, for exam-
ple, a chemical called naphyrone
quickly replaced it, and is now be-
ing sold as jewelry cleaner under
a

th
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brand name Cosmic Blast.

about how these substances affect the
human brain, and each one may have
somewhat different properties. Chemi-
cally, they are similar to amphetamines
(such as methamphetamine) as well as
to MDMA (ecstasy).

The energizing and often agitating ef-
fects reported in people who have taken
bath salts are consistent with other
drugs like amphetamines and cocaine
that raise the level of the neurotransmit-
ter dopamine in brain circuits regulating
reward and movement. A surge in do-
pamine in these circuits causes feelings
of euphoria and increased activity. A
similar surge of the transmitter norepi-

nephrine can raise heart rate and blood
pressure. Bath salts have been marketed
as cheap (and until recently, legal see
Box) substitutes for those stimulants. A
recent study found that MDPV  the
most common synthetic cathinone found
in the blood and urine of patients admit-
ted to emergency departments after bath
salts ingestion raises brain dopamine
in the same manner as cocaine but is at
least 10 times more potent.

The hallucinatory effects often reported
in users of bath salts are consistent with
other drugs such as MDMA or LSD that
raise levels of another neurotransmitter,
serotonin. A recent analysis of the effects
in rats of mephedrone and methylone
showed that these drugs raised levels of
serotonin in a manner similar to MDMA.

What Are the Other Health Effects of
Bath Salts?

Bath salts have been linked to an alarm-
ing surge in visits to emergency depart-
ments and poison control centers across
the country. Common reactions reported
for people who have needed medical at-
tention after using bath salts include
cardiac symptoms (such as racing heart,
high blood pressure, and chest pains)
and psychiatric symptoms including
paranoia, hallucinations, and panic at-
tacks.

Patients with the syndrome known as
excited delirium from taking bath salts
also may have dehydration, breakdown
of skeletal muscle tissue, and kidney
failure. Intoxication from several syn-
thetic cathinones including MDPV,
mephedrone, methedrone, and butylone
has proved fatal in several instances.

Early indications are that synthetic cath-
inones have a high abuse and addiction
potential. In a study of the rewarding
and reinforcing effects of MDPV, rats
showed self-administration patterns and
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escalation of drug intake nearly identical
to methamphetamine. Bath salts users
have reported that the drugs trigger in-
tense cravings (or a compulsive urge to
use the drug again) and that they are
highly addictive. Frequent consumption
may induce tolerance, dependence, and
strong withdrawal symptoms when not
taking the drug.

The dangers of bath salts are compound-
ed by the fact that these products may
contain other, unknown ingredients that
may have their own harmful effects.

Also, drug users who believe they are
purchasing other drugs such as ecstasy
may be in danger of receiving synthetic
cathinones instead. For example,
mephedrone has been found commonly
substituted for MDMA in pills sold as ec-
stasy in the Netherlands.

Learn More

For additional information on bath salts,
please see
http://www.emcdda.europa.eu/publicat

ions/drug-profiles/synthetic-cathinones
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Cigarettes and Other Tobacco Products

Tobacco use is the leading preventable cause of
disease, disability, and death in the United
States. According to the Centers for Disease
Control and Prevention (CDC), cigarette
smoking results in more than 443,000
premature deaths in the United States each
year—about 1in every 5 U.S. deaths’—and an
additional 8.6 million people suffer with a
serious illness caused by smoking.? Thus, for
every one person who dies from smoking, 20
more suffer from at least one serious tobacco-
related illness.?

The harmful effects of smoking extend far
beyond the smoker. Exposure to secondhand
smoke can cause serious diseases and death.
Each year, an estimated 126 million Americans
are regularly exposed to secondhand smoke
and almost 50 thousand nonsmokers die from
diseases caused by secondhand smoke
exposure.’

How Does Tobacco Affect the Brain?
Cigarettes and other forms of tobacco—
including cigars, pipe tobacco, snuff, and
chewing tobacco—contain the addictive drug
nicotine. Nicotine is readily absorbed into the
bloodstream when a tobacco product is
chewed, inhaled, or smoked. A typical smoker
will take 10 puffs on a cigarette over a period of
5 minutes that the cigarette is lit. Thus, a person

who smokes about 1% packs (30 cigarettes)
daily gets 300 “hits” of nicotine each day.

Upon entering the bloodstream, nicotine
immediately stimulates the adrenal glands to
release the hormone epinephrine (adrenaline).
Epinephrine stimulates the central nervous
system and increases blood pressure,
respiration, and heart rate.

Like cocaine, heroin, and marijuana, nicotine
increases levels of the neurotransmitter
dopamine, which affects the brain pathways
that control reward and pleasure. For many
tobacco users, long-term brain changes induced
by continued nicotine exposure result in
addiction—a condition of compulsive drug
seeking and use, even in the face of negative
consequences. Studies suggest that additional
compounds in tobacco smoke, such as
acetaldehyde, may enhance nicotine’s effects
on the brain.’

When an addicted user tries to quit, he or she
experiences withdrawal symptoms including
irritability, attention difficulties, sleep
disturbances, increased appetite, and powerful
cravings for tobacco. Treatments can help
smokers manage these symptoms and improve
the likelihood of successfully quitting.




What Other Adverse Effects Does

Tobacco Have on Health?

Cigarette smoking accounts for about ene-third
of all cancers, including 90 percent of lung
cancer cases. Smokeless tobacco (such as
chewing tobacco and snuff} also increases the
risk of cancer, especially oral cancers. in
addition to cancer, smoking causes fung
diseases such as chronic branchitis and
emphysema, and increases the risk of heart
disease, including stroke, heart attack, vascular
disease, and aneurysm. Smoking has also been
linked to leukemia, cataracts, and pneumonia.l'2
On average, adults who smoke die 14 years
earlier than nonsmokers.?

Although nicotine is addictive and can be toxic if
ingested in high doses, it does not cause
cancer—other chemicals are responsible for
most of the severe health consequences of
tobacco use. Tobacco smoke is a complex
mixture of chemicals such as carbon monoxide,
tar, formaldehyde, cyanide, and ammonia—
many of which are known carcinogens. Carbon
monoxide increases the chance of
cardiovascular diseases. Tar exposes the user to
an increased risk of lung cancer, emphysema,
and bronchial disorders. '

Pregnant women who smoke cigarettes run an
increased risk of miscarriage, stillborn or
premature infants, or infants with low
birthweight®. Maternal smoking may also be
associated with learning and behavioral
problems in children. Smoking more than one
pack of cigarettes per day during pregnancy
nearly doubles the risk that the affected chiid
will become addicted to tobacco if that child
starts smoking.®

While we often think of medical consequences
that result from direct use of tobacco products,
passive or secondary smoke also increases the
risk for many diseases. Secondhand smoke, also
known as environmental tobacco smoke,
consists of exhaled smoke and smoke given off
by the burning end of tobacco products.

Monsmokers exposed to secondhand smake at
home or work increase their risk of developing
heart disease by 25 to 30 percent 7 and lung
cancer by 20 to 30 percent.” In addition,
secondhand smoke causes respiratory
problems, such as coughing, overproduction of
phlegm, and reduced lung function and
respiratory infections, including pneumonia and
bronchitis, in both adults and children. In fact,
each year about 150,000 - 300,000 children
younger than 18 months old experience
respiratory tract infections caused by
secondhand smoke.® Children exposed to
secondhand smoking are at an increased risk for
sudden infant death syndrome, ear problems,
and severe asthma. Furthermore, children who
grow up with parents who smoke are more
likely to become smokers, thus placing
themselves {and their future families) at risk for
the same health problems as their parents
when they bécome adults.

Although quitting can be difficult, the health
benefits of smoking cessation are immediate
and substantial—including reduced risk for
cancers, heart disease, and stroke. A 35-year-
old man who quits smoking will, on average,
increase his life expectancy by 5 years®,

Are There Effective Treatments for

Tobacco Addiction?

Tobacco addiction is a chronic disease that
often requires multiple attempts to quit.
Although some smokers are able to quit
without help, many others need assistance.
Both behavioral interveniions {counseling) and
medication can help smokers quit; but the
combination of medication with counseling s
more effective than either alone.

Behavioral Treatments

Behavioral treatments employ a variety of
methods to assist smokers in quitting, ranging
from self-help materials to individual
counseling. These interventions teach
individuals to recognize high-risk situations and




develop coping strategies to deal with them,
The U.S. Department of Health and Human
Services’ (HHS) has established a national toll-
free quitltine, 800-QUIT-NOW, to serve as an
access point for any smoker seeking
information and assistance in quitting. NIDA s
also supporting research to expand the
availability of behavioral therapies by
developing interventions using alternative
delivery formats, such as web-, computer-, PDA-
or text-based modalities, all of which may
benefit hard-to-reach populations and increase
access to treatment options for millions of
smokers.

Nicotine Replacement Treatments

Nicotine replacement therapies (NRTs) were the
first pharmacological treatments approved by
the Food and Drug Administration (FDA) for use
in smoking cessation therapy. Current FDA-
approved NRT products include nicotine
chewing gum, the nicotine transdermal patch,
nasal sprays, inkalers, and lozenges. NRTs
deliver a controlled dose of nicotine to a
smoker in order to relieve withdrawal
symptoms during the smoking cessation
process. They are most successful when used in
combination with behavioral treatments.

Other Medications

Bupropion and varenicline are two FDA-
approved non-nicotine medications that
effectively increase rates of long-term
abstinence from smoking. Bupropion, a
medication that goes by the trade name Zyban,
was approved by the FDA In 1997 for use in
smoking cessation. Varenicline tartrate {trade
name: Chantix} targets nicotine receptors in the
hrain, easing withdrawal symptoms and
blocking the effects of nicotine if people resume
smoking.

Current Treatment Research

Scientists are currently pursuing many cther
avenues of research to develop new smoking
cessation therapies. One promising type of
intervention in development is a nicotine
vaccine, which would induce a strong immune

response to nicotine in the bloodstream,
blocking its access to the brain and thereby
preventing its reinforcing effects.

How Widespread Is Tobacco Use?
Monitoring the Future Surveyt

Current smoking rates among 8th-, 10th-, and
12th-grade students reached an all-time low in
2012. According to the Monitoring the Future
survey, 4.9 percent of 8th-graders, 10.8 percent
of 10th graders, and 17.1 percent of 12th-
graders reported they had used cigarettes in
the past month. Although unacceptably high
numbers of youth continue to smoke, these
numbers represent a significant decrease from
peak smoking rates {21 percent in 8th-graders,
30 percent in 10th-graders, and 37 percent in
12th-graders) that were reached in the late
1990s. ‘

The use of hookahs has also remained steady at
high levels since its inclusion in the survey in
2010-past year use was reported by 18.3% of
high school seniors. Meanwhile, past year use
of small cigars has declined since 2010 yet
remains high with 19.9% of 12™ graders
reporting past year use. Current use of
smokeless tobacco remained steady among all
grades in 2012-2.8 percent of 8th graders, 6.4
percent of 10th graders, and 7.9 percent of 12"
graders reported past month use.

National Survey on Drug Use and Health
(NSDUH) 1t

In 2011, 26.5 percent of the U.5. population age
12 and older {(approximately 68.2 million
people} used a tebacco product at least once in
the month prior to being interviewed. This
figure includes 2.5 million young people aged 12
to 17 (10 percent of this age group). In addition,
almost 56.8 million Americans (22.1 percent of
the population) were current cigarette smokers;
12.9 million smoked cigars; more than 8.2
million used smokeless tobacco; and over 2.1
million smoked tebacco in pipes.

j—




Learn More

For additional information on tobacco abuse
and addiction, please visit
www.smoking.drugabuse.gov. For more
information on how to guit smoking, please
visit www.smokefree.gov.

Data Sources

t These data are from the 2012 Monitoring the
Future survey, funded by the National Institute
on Drug Abuse, National Institutes of Health,
Department of Health and Human Services, and
conducted annually by the University of
Michigan’s Institute for Social Research. The
survey has tracked 12th-graders’ illicit drug use
and related attitudes since 1975; in 1991, 8th-
and 10th-graders were added to the study.

1 NSDUH (formerly known as the National
Household Survey on Drug Abuse) is an annual
survey of Americans aged 12 and older
conducted by the Substance Abuse and Mental
Health Services Administration, Department of
Health and Human Services. This survey is
available on line at www.samhsa.gov and can
be ordered by phone from NIDA at 877-643—
2644,
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Club Drugs (GHB, Ketamine, and Rohypnol)

Club drugs are a pharmacologically
heterogeneous group of psychoactive drugs
that tend to be abused by teens and young
adults at bars, nightclubs, concerts, and
parties. Gamma hydroxybutyrate (GHBJ,
Rohypnol, ketamine, as well as MDMA
{ecstasy) and methamphetamine {which are
featured in separate InfoFacts) are some of
the drugs included in this group.

GHB [Xyrem] is a central nervous system
{CNS} depressant that was approved by
the Food and Drug Administration {FDA] in
2002 for use in the treatment of narcolepsy
[a sleep disorder). This approval came

with severe restrictions, including ifs use
only for the treatment of narcolepsy, and
the requirement for a patient regisiry
monifored by the FDA. GHB is also a
metabolite of the inhibitory neurotransmitter
gamma-aminobutyric acid (GABA). It exists
naturally in the brain, but at much lower
concentrations than those found when GHB
is abused.

» Rohypnol {flunitrazepam) use began
gaining popularity in the United States in
the early 1990s. It is a benzodiazepine
[chemically similar to sedative-hypnotic
drugs such as Yalium or Xanaxj, but it
is not approved for medical use in this
country, and its imporfation is banned.

Updated July 2010

e Ketamine is a dissociative anesthetic, mostly
used in veterinary praclice.

How Are Club Drugs
Abused?

e GHB and Rohypnol are available in
odorless, colorless, and tasteless forms
that are frequently combined with alcohol
and other beverages. Both drugs have
been used to commit sexual assaults {also
known as “date rape,” “drug rape,”
“acquaintance rape,” or “drug-assisted”
assault) due fo their ability to sedale
and incapacitate unsuspecting victims,
preventing them from resisting sexual
assault.

o GHB is usually ingested orally, either in
liquid or powder form, while Rohypnol
is typically taken orally in pill form.
Recent reports, however, have shown that
Rohypnol is being ground up and snorted.

¢ Both GHB and Rohypno! are also abused
for their intoxicating effects, similar to other
CNS depressants.

e GHB also has anabolic effects {if stimulates
protein synthesis} and has been used by
bodybuilders to aid in fat reduction and
muscle building.

o Ketamine is usually snorted or injected
intramuscularly.

Page 1 of 4
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How Do Club Drugs Affect
the Brain?

e GHB acts on at least two sites in the
brain: the GABA, receptor and a specific
GHB binding site. At high doses, GHB's
sedative effects may result in sleep,
coma, or death.

o Rohypnol, like other benzodiazepines,
acts at the GABAA receptor. It can
produce anferograde amnesia, in which
individuals may not remember events they
experienced while under the influence of
the drug.

» Ketamine is a dissociative anesthetic, so
called because it distorts perceptions of
sight and sound and produces feelings
of detachment from the environment and
self. Ketamine acts on a type of glutamate
receptor [NMDA receptor} to produce
its effects, which are similar fo those of
the drug PCP.):2, Low-dose intoxication
results in impaired attention, learning
ability, and memory. At higher doses,
ketamine can cause dreamlike states
and hallucinations; and at higher doses
still, ketamine can cause delirium and
amnesia.

Addictive Potential

* Repeated use of GHB may lead to
withdrawal effects, including insomnia,
anxiety, tremors, and sweating. Severe

Updated July 2010

aiina! Institufe on Drug Abuse @ National Institutes of Health & U.5. Department of Health & Human Services

withdrawal reactions have been reported
among patienis presenting from an
overdose of GHB or related compounds,
especially if other drugs or alcohol are
involved.®

s Like other benzodiazepines, chronic
use of Rohypnol can produce tolerance,
physical dependence, and addiction.

e There have been reports of people
binging on ketamine, a behavior that is
similar o that seen in some cocaine- or
amphetamine-dependent individuals.
Ketamine users can develop signs of
tolerance and cravings for the drug.*

What Other Adverse
Effects Do Club Drugs Have

on Health?
Uncertainties about the sources, chemicals,

and possible contaminants used to
manufacture many club drugs make it
extremely difficult to determine toxicity
and associated medical consequences.
Nonetheless, we do know that:

e Coma and seizures can occur following
use of GHB. Combined use with other
drugs such as alcohol can result in nausea
and breathing difficulties. GHB and two
of its precursors, gamma butyrolacione
(GBL) and 1,4 butanediol {BDY, have
been involved in poisonings, overdoses,
date rapes, and deaths.

Page 2 of 4




e Rohypnol may be lethal when mixed with
alcohol and/or other CNS depressants.

e Ketamine, in high doses, can cause
impaired motor function, high blood
pressure, and potentially fatal respiratory
problems.

What Treatment Options
Exist?

There is very little information available in
the scientific literature about treatment for
persons who abuse or are dependent upon
club drugs.

¢ There are no GHB detection fests for
use in emergency rooms, and as many
clinicians are unfamiliar with the drug,

many GHB incidents fikely go undetected.

According to case reports, however,
patients who abuse GHB appear fo
present both a mixed picture of severe
problems upon admission and a good
response fo freatment, which often
involves residential services.?

e Treatment for Rohypnol follows accepted
protocols for any benzodiazepine, which
may consist of a 3- to 5-day inpatient
detoxification program with 24-hour
infensive medical monitoring and
management of withdrawal symptoms,
since withdrawal from benzodiazepines
can be lifethreatening.?

Updated July 2010

e Patients with a ketamine overdose are
managed through supportive care for
acute symptoms, with special attention fo
cardiac and respiratory functions.®

How Widespread Is Club
Drug Abuse?

Monitoring the Future Survey?

MTF has reported consistently low levels of
abuse of these club drugs since they were
added to the survey. For GHB and ket-
amine, this occurred in 2000; for Rohypnol,
1996. According to results of the 2009
MTF survey, 0.7 percent of 8th-grade and
1.1 percent of 12th-grade students reported
pastyeart? use of GHB, a statistically sig-
nificant decrease from peak-year use of 1.2
percent in 2000 for 8th-graders and 2.0
percent for 12th-graders in 2004. GHB use
among 10th-grade students was reported
at 1.0 percent, an increase from 2008 {0.5
percent], and statistically unchanged from
peak use of 1.4 percent in 2002 and 2003.

Pastyear use of ketamine was reported by
1.0 percent of 8th-graders, 1.3 percent

of 10th-graders, and 1.7 percent of 12th-
graders in 2009. These percentages also
represent significant decreases from peak
years; 2000 for 8th-graders [at 1.6 percent]
and 2002 for 10th- and 12th-graders {at
2.2 and 2.6 percent, respectively).
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For Rohypnol, 0.4 percent of 8th- and
10th-graders, and 1.0 percent of 12th-
graders reported pastyear use, also down
from peak use in 1996 for 8th-graders
(1.0 percent), 1997 for 10th-graders {1.3
percent], and 2002 and 2004 for 12th-
graders (1.6 percent).

Data Sources

Other Information Sources
For more information about club drugs,
visit wwwi.clubdrugs.gov, www.
teens.drugabuse.gov, and www.
backteschool.drugabuse.gov; or
call NIDA at 877-643-2644. For street
terms searchable by drug name, street
term, cost and quantities, drug trade,
and drug use, visit https//www.
whitehousedrugpolicy.gov/
streetterms/default.asp.

t These data are from the 2009 Monitoring the Fulure survey, funded by the National Institute on Drug Abuse, National
Insfitutes of Health, Department of Health and Human Services, and conducted annually by the University of Michigan’s
Insfitute for Social Research. The survey has racked 12th-graders’ illicit drug use and related atfifudes since 1975, in

1991, 8th- and 10th-graders were added to the study.

11 “Lifatime” refers to use at least once during a respondent’s lifetime. "Past year” refers to use at least once durinc?
the year preceding an individual's response to the survey. “Past month” refers to use at least once during the 30 days
preceding an individual's response fo the survey.
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Cocaine

Cocaine is a powerfully addictive stimu-
lant drug made from the leaves of the co-
ca plant native to South America. It pro-
duces short-term euphoria, energy, and
talkativeness in addition to potentially
dangerous physical effects like raising
heart rate and blood pressure.

How Is Cocaine Used?

The powdered form of cocaine is either
inhaled through the nose (snorted),
where it is absorbed through the nasal
tissue, or dissolved in water and injected
into the bloodstream.

Crack is a form of cocaine that has been
processed to make a rock crystal (also
called “freebase cocaine”) that can be
smoked. The crystal is heated to produce
vapors that are absorbed into the blood-
stream through the lungs. (The term
“crack” refers to the crackling sound
produced by the rock as it is heated.)

The intensity and duration of cocaine’s
pleasurable effects depend on the way it is

administered. Injecting or smoking cocaine
delivers the drug rapidly into the blood-
stream and brain, producing a quicker and
stronger but shorter-lasting high than snort-
ing. The high from snorting cocaine may
last 15 to 30 minutes; the high from smok-
ing may last 5 to 10 minutes.

In order to sustain their high, people who
use cocaine often use the drug in a binge
pattern—taking the drug repeatedly within
a relatively short period of time, at increas-
ingly higher doses. This practice can easily
lead to addiction, a chronic relapsing dis-
ease caused by changes in the brain and
characterized by uncontrollable drug-
seeking no matter the consequences.

How Does Cocaine Affect the Brain?

Cocaine is a strong central nervous sys-

tem stimulant that increases levels of the
neurotransmitter dopamine in brain cir-
cuits regulating pleasure and movement.

Normally, dopamine is released by neu-
rons in these circuits in response to po-
tential rewards (like the smell of good
food) and then recycled back into the cell
that released it, thus shutting off the sig-
nal between neurons. Cocaine prevents
the dopamine from being recycled, caus-
ing excessive amounts to build up in the
synapse, or junction between neurons.
This amplifies the dopamine signal and
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ultimately disrupts normal brain com-
munication. It is this flood of dopamine
that causes cocaine’s characteristic high.

With repeated use, cocaine can cause
long-term changes in the brain’s reward
system as well as other brain systems,
which may lead to addiction. With re-
peated use, tolerance to cocaine also of-
ten develops; many cocaine abusers re-
port that they seek but fail to achieve as
much pleasure as they did from their
first exposure. Some users will increase
their dose in an attempt to intensify and
prolong their high, but this can also in-
crease the risk of adverse psychological
or physiological effects.

What Are the Other Health Effects of
Cocaine?

Cocaine affects the body in a variety of
ways. It constricts blood vessels, dilates
pupils, and increases body temperature,
heart rate, and blood pressure. It can al-
so cause headaches and gastrointestinal
complications such as abdominal pain
and nausea. Because cocaine tends to
decrease appetite, chronic users can be-
come malnourished as well.

Most seriously, people who use cocaine
can suffer heart attacks or strokes, which
may cause sudden death. Cocaine-
related deaths are often a result of the
heart stopping (cardiac arrest) followed
by an arrest of breathing.

People who use cocaine also put them-
selves at risk for contracting HIV, even if

they do not share needles or other drug
paraphernalia. This is because cocaine
intoxication impairs judgment and can
lead to risky sexual behavior.

Some effects of cocaine depend on the
method of taking it. Regular snorting of
cocaine, for example, can lead to loss of
the sense of smell, nosebleeds, problems
with swallowing, hoarseness, and a
chronically runny nose. Ingesting co-
caine by the mouth can cause severe
bowel gangrene as a result of reduced
blood flow. Injecting cocaine can bring
about severe allergic reactions and in-
creased risk for contracting HIV, hepati-
tis C, and other blood-borne diseases.

Binge-patterned cocaine use may lead to
irritability, restlessness, and anxiety. Co-
caine abusers can also experience severe
paranoia—a temporary state of full-
blown paranoid psychosis—in which
they lose touch with reality and experi-
ence auditory hallucinations.

Cocaine is more dangerous when com-
bined with other drugs or alcohol (poly-
drug use). For example, the combination
of cocaine and heroin (known as a
“speedball”), carries a particularly high
risk of fatal overdose.

Learn More

For additional information on cocaine,
please see
http://www.drugabuse.gov/publication
s/research-reports/cocaine-abuse-
addiction
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MDMA (“Ecstasy”)

MDMA (3,4-methylenedioxy-
methamphetamine), popularly known as
ecstasy, is a synthetic, psychoactive drug
that has similarities to both the stimu-
lant amphetamine and the hallucinogen
mescaline. It produces feelings of in-
creased energy, euphoria, emotional
warmth and empathy toward others, and
distortions in sensory and time percep-
tion.

MDMA was initially popular among
White adolescents and young adults in
the nightclub scene or at “raves” (long
dance parties), but the drug now affects
a broader range of users and ethnicities.

How Is MDMA Abused?

MDMA is taken orally, usually as a capsule
or tablet. Its effects last approximately 3 to
6 hours, although it is not uncommon for
users to take a second dose of the drug as
the effects of the first dose begin to fade. It
is commonly taken in combination with
other drugs. For example some urban gay
and bisexual men report using MDMA as
part of a multiple-drug experience that in-
cludes cocaine, GHB, methamphetamine,
ketamine, and the erectile-dysfunction drug
sildenafil (Viagra).

How Does MDMA Affect the Brain?

MDMA acts by increasing the activity of
three neurotransmitters, serotonin, do-
pamine, and norepinephrine. The emo-
tional and pro-social effects of MDMA
are likely caused directly or indirectly by
the release of large amounts of seroto-
nin, which influences mood (as well as
other functions such as appetite and
sleep). Serotonin also triggers the re-
lease of the hormones oxytocin and vas-
opressin, which play important roles in
Is MDMA Addictive?
Research thus far on MDMA's addic-
tive properties has shown varying re-
sults, but we do know that some us-
ers report symptoms of dependence,
including continued use despite
knowledge of physical or psychologi-
cal harm, tolerance (or diminished
response), and withdrawal effects.

The neurotransmitter systems target-
ed by MDMA are the same as those
targeted by other addictive drugs. Ex-
periments have shown that animals
will self-administer MDMA—an im-
portant indicator of a drug’s abuse
potential—although the degree of
self-administration is less than some
other drugs of abuse such as cocaine.
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love, trust, sexual arousal, and other so-
cial experiences. This may account for
the characteristic feelings of emotional
closeness and empathy produced by the
drug; studies in both rats and humans
have shown that MDMA raises the levels
of these hormones.

The surge of serotonin caused by taking
MDMA depletes the brain of this im-
portant chemical, however, causing neg-
ative aftereffects—including confusion,
depression, sleep problems, drug crav-
ing, and anxiety—that may occur soon
after taking the drug or during the days
or even weeks thereafter.

Some heavy MDMA users experience
long-lasting confusion, depression, sleep
abnormalities, and problems with atten-
tion and memory, although it is possible
that some of these effects may be due to
the use of other drugs in combination
with MDMA (especially marijuana).

What Are the Other Health Effects of
MDMA?

MDMA can have many of the same phys-
ical effects as other stimulants like co-
caine and amphetamines. These include
increases in heart rate and blood pres-
sure, which are particularly risky for
people with circulatory problems or
heart disease. MDMA users may experi-
ence other symptoms such as muscle
tension, involuntary teeth clenching,
nausea, blurred vision, faintness, and
chills or sweating.

In high doses, MDMA can interfere with

the body’s ability to regulate tempera-
ture. On rare but unpredictable occa-
sions, this can lead to a sharp increase in
body temperature (hyperthermia),
which can result in liver, kidney, or car-

diovascular system failure or even death.

MDMA can interfere with its own me-
tabolism (breakdown within the body),
causing potentially harmful levels to

build up in the body if it is taken repeat-
edly within short periods of time.

Compounding the risks of ecstasy use is
the fact that other potentially harmful
drugs (including synthetic cathinones,
the psychoactive ingredients in “bath
salts”) are sometimes sold as ecstasy.
These drugs can be neurotoxic or pose
other unpredictable health risks. And ec-
stasy tablets that do contain MDMA may
contain additional substances such as
ephedrine (a stimulant), dextrome-
thorphan (a cough suppressant), keta-
mine, caffeine, cocaine, or methamphet-
amine. The combination of MDMA with
one or more of these drugs may be haz-
ardous. Users who intentionally or un-
knowingly combine such a mixture with
additional substances such as marijuana
and alcohol may be putting themselves
at even higher risk for adverse health ef-
fects.

Additionally, the closeness-promoting ef-
fects of MDMA and its use in sexually
charged contexts (and especially in com-

MDMA was first used in the 1970s,
not as a recreational drug but as an
aid in psychotherapy—although
without the support of clinical trial
research or FDA approval. In 1885,
the Drug Enforcement Administra-
tion labeled MDMA a Schedule |
substance, or a drug with high
abuse potential and no recognized
medicinal use. Some researchers
remain interested in its potential
therapeutic value when adminis-
tered under carefully monitored
conditions. It is currently in clinical
trials as a possible pharmacothera-
py aid to treat post-traumatic stress
disorder (PTSD) and anxiety in ter-

minal cancer patients.
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bination with sildenafil) may encourage Learn More

unsafe sex, which is a risk factor for con-

tracting or spreading HIV and hepatitis. For additional information on MDMA,
please see
http://www.drugabuse.gov/publication
s/research-reports/mdma-ecstasy-
abuse
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Hallucinogens: LSD, Peyote,
Psilocybin, and PCP

Hallucinogenic compounds found in
some plants and mushrooms (or their
exfracts) have been used —mostly
during religious rituals—for centuries.
Almost all hallucinogens contain
nitrogen and are classified as alkaloids.
Many hallucinogens have chemical
structures similar to those of natural
neurotransmitters (e.g., acetylcholine-,
serotonin-, or catecholamine-like).
While the exact mechanisms by
which hallucinogens exert their effects
remain unclear, research suggests that
these drugs work, at least partially,

by temporarily interfering with
neurotransmitter action or by binding
to their receptor sites. This InfoFacts
will discuss four common fypes of
hallucinogens:

e LSD (d-lysergic acid diethylamide) is
one of the most potent mood-changing
chemicals. It was discovered in 1938
and is manufactured from lysergic
acid, which is found in ergot, a fungus
that grows on rye and other grains.

e Peyote is a small, spineless cactus in
which the principal active ingredient
is mescaline. This plant has been used
by natives in northern Mexico and the
southwestern United States as a part of
religious ceremonies. Mescaline can
also be produced through chemical
synthesis.

e Psilocybin (4-phosphoryloxy-N,N-
dimethyltryptamine) is obtained
from certain types of mushrooms
that are indigenous to tropical and
subtropical regions of South America,
Mexico, and the United States.
These mushrooms typically contain
less than 0.5 percent psilocybin plus
trace amounts of psilocin, another
hallucinogenic substance.

e PCP (phencyclidine) was developed
in the 1950s as an infravenous
anesthetic. Its use has since been
discontinued due to serious adverse
effects.

How Are Hallucinogens
Abused?

The very same characteristics that led
to the incorporation of hallucinogens
info ritualistic or spiritual traditions
have also led to their propagation

as drugs of abuse. Importantly, and
unlike most other drugs, the effects of
hallucinogens are highly variable and
unreliable, producing different effects
in different people at different times.
This is mainly due to the significant
variations in amount and composition
of active compounds, particularly

in the hallucinogens derived from
plants and mushrooms. Because of
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their unpredictable nature, the use
of hallucinogens can be particularly
dangerous.

e LSD is sold in tablets, capsules, and,
occasionally, liquid form; thus, it
is usually taken orally. LSD is often
added to absorbent paper, which is
then divided into decorated pieces,
each equivalent to one dose. The
experiences, offen referred to as
“trips,” are long; typically, they end
after about 12 hours.

e Peyote. The top of the peyote cactus,
also referred to as the crown, consists
of disc-shaped buttons that are cut
from the roots and dried. These buttons
are generally chewed or soaked in
water to produce an infoxicating
liquid. The hallucinogenic dose of
mescaline is about 0.3 to 0.5 grams,
and its effects last about 12 hours.
Because the extract is so bitter, some
individuals prefer to prepare a tea by
boiling the cacti for several hours.

® Psilocybin. Mushrooms containing
psilocybin are available fresh
or dried and are typically taken
orally. Psilocybin (4-phosphoryloxy-
N, N-dimethyltryptamine) and its
biologically active form, psilocin
(4-hydroxy-N,N-dimethyltryptamine),
cannot be inactivated by cooking or
freezing preparations. Thus, they may
also be brewed as a tea or added
to other foods to mask their bitter
flavor. The effects of psilocybin, which
appear within 20 minutes of ingestion,
last approximately 6 hours.
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o PCP is a white crystalline powder that
is readily soluble in water or alcohol. It
has a distinctive bitter chemical taste.
PCP can be mixed easily with dyes
and is often sold on the illicit drug
market in a variety of tablet, capsule,
and colored powder forms that are
normally snorted, smoked, or orally
ingested. For smoking, PCP is often
applied to a leafy material such as
mint, pctrsley, oregano, or marijuana.
Depending upon how much and by
what route PCP is taken, its effects can
last approximately 4-6 hours.

How Do Hallucinogens
Affect the Brain?

LSD, peyote, psilocybin, and PCP

are drugs that cause hallucinations,
which are profound distortions in a
person’s perception of reality. Under
the influence of hallucinogens, people
see images, hear sounds, and feel
sensations that seem real but are not.
Some hallucinogens also produce rapid,
infense emotional swings. LSD, peyote,
and psilocybin cause their effects by
initially disrupting the inferaction of
nerve cells and the neurotransmitter
serotonin.! Distributed throughout the
brain and spinal cord, the serotonin
system is involved in the conirol of
behavioral, perceptual, and regulatory
systems, including mood, hunger, body
temperature, sexual behavior, muscle
control, and sensory perception. On the
other hand, PCP acts mainly through a
type of glutamate receptor in the brain
that is important for the perception of
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a condition known as hallucinogen-
induced persisting perceptual disorder
(HPPD).

Most users of LSD voluntarily decrease
or stop its use over fime. LSD is not
considered an addictive drug since

it does not produce compulsive drug-
seeking behavior. However, LSD does

pain, responses fo the environment, and
learning and memory.

There have been no properly controlled
research studies on the specific effects
of these drugs on the human brain, but
smaller studies and several case reports
have been published documenting some
of the effects associated with the use of

hallucinogens.

e LSD. Sensations and feelings change

#
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much more dramatically than the
physical signs in people under the
influence of LSD. The user may feel
several different emotions at once

or swing rapidly from one emotion

to another. If taken in large enough
doses, the drug produces delusions
and visual hallucinations. The user’s
sense of time and self is alfered.
Experiences may seem to “cross
over” different senses, giving the user
the feeling of hearing colors and
seeing sounds. These changes can
be frightening and can cause panic.
Some LSD users experience severe,
terrifying thoughts and feelings of
despair, fear of losing control, or fear
of insanity and death while using LSD.

LSD users can also experience
flashbacks, or recurrences of certain
aspects of the drug experience.
Flashbacks occur suddenly, often
without warning, and may occur
within o few days or more than a year
after LSD use. In some individuals,

the flashbacks can persist and cause
significant distress or impairment in
social or occupational functioning,

produce tolerance, so some users
who take the drug repeatedly must
take progressively higher doses o
achieve the state of intoxication that
they had previously achieved. This

is an extremely dangerous practice,
given the unpredictability of the drug.
In addition, cross-tolerance between
LSD and other hallucinogens has been
reported.

Peyote. The long-term residual
psychological and cognitive effects of
mescaline, peyote’s principal active
ingredient, remain poorly understood.
A recent study found no evidence of
psychological or cognitive deficits
among Native Americans that use
peyote regularly in a religious sefting.
It should be mentioned, however, that
these findings may not generalize

to those who repeatedly abuse the
drug for recreational purposes.
Peyote abusers may also experience

flashbacks.

Psilocybin. The active compounds

in psilocybin-containing “magic”
mushrooms have LSD-like properties
and produce alterations of autonomic
function, motor reflexes, behavior,
and perception.® The psychological
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consequences of psilocybin use
include hallucinations, an altered
perception of time, and an inability

to discern fantasy from reality. Panic
reactions and psychosis also may
occur, particularly if a user ingests a
large dose. Long-term effects such as
flashbacks, risk of psychiatric illness,
impaired memory, and tolerance have
been described in case reports.

PCP. The use of PCP as an approved
anesthetic in humans was discontinued
in 1965 because patients often
became agitated, delusional, and
irrational while recovering from

its anesthetic effects. PCP is a
"dissociative drug,” meaning that it
distorts perceptions of sight and sound
and produces feelings of detachment
(dissociation) from the environment
and self. First infroduced as a street
drug in the 1960s, PCP quickly gained
a reputation as a drug that could
cause bad reactions and was not
worth the risk. However, some abusers
continue to use PCP due to the feelings
of strength, power, and invulnerability
as well as a numbing effect on the
mind that PCP can induce. Among the
adverse psychological effects reported
are—

o Symptoms that mimic schizophrenia,
such as delusions, hallucinations,
paranoia, disordered thinking, and
a sensation of distance from one’s
environment.

o Mood disturbances: Approximately
50 percent of individuals brought to

emergency rooms because of PCP-
induced problems—related to use
within the past 48 hours—report
significant elevations in anxiety
symptoms.*

o People who have abused PCP for
long periods of time have reported

memory loss, difficulties with speech

and thinking, depression, and
weight loss. These symptoms can

persist up to one year after stopping

PCP abuse.
o Addiction: PCP is addictive—its

repeated abuse can lead to craving

and compulsive PCP-seeking
behavior, despite severe adverse
consequences.

What Other Adverse Effects

Do Hallucinogens Have on
Health?

Unpleasant adverse effects as a result
of the use of hallucinogens are not
uncommon. These may be due to the

large number of psychoactive ingredients

in any single source of hallucinogen.?

e LSD. The effects of LSD depend
largely on the amount taken. LSD
causes dilated pupils; can raise body
temperature and increase heart rate
and blood pressure; and can cause
profuse sweating, loss of appetite,

sleeplessness, dry mouth, and tremors.
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