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LSD and Ecstasy:
Pharmacology,
Phenomenology, and
Treatment
A hallucination is a false perception, and these drugs induce
exaggerated and "unrest" sensory phenomena including visual,
auditory, and tactile hallucinations.
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MARK S. GOLD, MD

LSD and Ecstasy (MDMA)are hallu-
cinogens and stimulants, according
to pharmacological classification.
The hallucinogens comprise a

broadly defined class of drugs that cross phar-
macological boundaries. These drugs are
grouped together as much for historical rea-
sons as for their psychological effects. By strict
definition, the hallucinogens alter and distort
perceptions in space and time. A hallucination
is a false perception, and these drugs induce
exaggerated and "unreal" sensory phenomena
including visual, auditory, and tactile halluci-
nations. These perceptions originate inter-
nally from drug-induced neurochemical
changes in the brain and, as in hallucinations,
project onto an external reality.1
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MDMA, LSD, AND CANDY FLIPPING
In the late 1980s, psychedelic dances

called "raves" were being held at so-called
"acid houses" in England, spreading quickly to
Germany. The drug used at acid houses was
Ecstasy or MDMA, not LSD. Unlike the acid
tests of the 1960s where LSD was provided to
all, Ecstasy and LSD are sold alongside a
variety of bottled water, smart drinks, fruit
juices, vitamins, and amino acids. The "street"
reasoning is that drinks should contain amino
acid building blocks depleted by MDMA and
that continual hydration is an important pre-
ventative measure.

While acid tests ofthe '60s were predomi-
nantly psychedelic experiences, raves are cy-
bernetic. The music is electronic and rhythmic
without an obvious ethnic or cultural origin.
Raves can last for three or four days, but 12 or
24 hours of continuous dancing and switching
between MDMA and LSD-candy flipping or
trolling (tripping and rolling)-is common.
The idea is to keep going. The energy to dance
nonstop and to continue to move while hot,
tired, and hallucinating is provided by MDMA
and/or meth arnphet.amine packaged as
MDMA.

This practice of concurrent drug use is
very common but is not limited to LSD and
Ecstasy. Alcohol, marijuana, cocaine, seda-
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LSD is one of the most potent
psychoactive drugs known

in pharmacology.

tives/hypnotics (benzodiazepines), barbitu-
rates, quaaludes, and antidepressants are
drugs frequently taken by the hallucinogen
users. The occurrence ofmultiple drug use and
addiction is much more likely to be the rule
than the exception by the contemporary alco-
holic and drug addict, including the hallucino-
gen user.?

LSD: INTOXICATION AND TOXICITY
The fact that LSD use is increasing is of

particular interest since it is one of the most
potent psychoactive drugs known in pharma-
cology."A 10-mg dose produces euphoria and
decreased inhibition; 50 to 100 mg is the
minimal hallucinogenic dose, whereas 400 to
500 mg produces the full hallucinogenic effect.
LSD is well absorbed orally.

Like MDMA, LSD primarily alters the
serotonin system. LSD has a high affinity for
both serotonin receptors (5-HT2Aand 5-HT2C)'
In this volume, the neuropharmacology ofLSD
is reviewed by Aghajanian+ and psychophar-
macology,by Gold.5 The most constant psycho-
logical effect of LSD is the perceptual distor-
tions and visual hallucinations. Objects
undulate, their boundaries are lost and merge;
people's faces and body parts appear dis-
torted.v-? The sensory acuity is heightened for
all modalities. Perceptions are more vivid.
There is an acute attentiveness to details with
overvalued attribution of meaning to ordinary
objects and events; usual thoughts become
novel and profound."

Disrupted concentration, decreased re-
cent memory, impaired insight and judgment,
depersonalization, and derealization are com-
mon occurrences. At times, a fragmentation or
loss of self-identity may promote mystical ex-
periences. Suspiciousness and frank paranoid
delusions may occur, particularly with chronic
and repetitive use.? The effects on mood are
unpredictable, including euphoria, anxiety,
panic, and depression alternating in an in-
tense mood lability with irritability and some-
times suicidal ideation and actions."

ECSTASY: INTOXICATION AND TOXICITY
MDMA(3,4-methylenedioxymethamphet-

amine) (also known as Ecstasy, X, Adam) use
appears confined to suburban youth (well edu-
cated at present) and gay youth on both coasts.
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In the US, accurate estimates of usage are
difficult to determine; however, some estimate
that 100,000 doses a month are sold.

Mechanism of action is very much like
amphetamine, although the compound is more
of a hybrid mescaline plus amphetamine.
MDMAcauses the release ofserotonin and also
blocks reuptake-like a more specific amphet-
amine targeted to the 5-HT system.

One problem in MDMA research is that
the neurochemical effects are greater for mon-
keys than for rodents; in fact, many of the
neurochemical findings only became clear in
monkeys and man.U? At the highest doses
studied MDMAcan reduce brain 5-HT by 90%
with long-lasting decreases for 12 to 18 months
in hippocampus and cortex-time needed to
regrow axons.l! MDMA toxicity in humans is

. predicted by studies in animals. Studies using
doses in monkeys similar to doses taken by
humans show clear neurotoxic effects. Clear
deficits and major neurotoxicity appear re-
lated to total exposure or dose and are cumula-
tive.

Consistent with this is Una McCann's
recent reportl-' at the Society for Neuroscience:
MDMA produces a 30% to 35% drop in 5-HT
metabolism in humans (decreased 5-HIAA).
MDMA effects in women are much greater
than those observed for men, with a 50%
decrease in 5-HT in women users, although
less body weight and more frequent use may be
the explanation for these remarkable sex dif-
ferences. MDMAproduces marked sleep stage
changes and changes in sleep-total sleep and
Stage 2 sleep decrease although users are
unaware of these changes and say that they
are sleeping well. Personality changes were
also clear and remarkable-increased confor-
mity and decreased impulsivity, more sense of
belonging to a group or cult.

MDMA is associated with 5-HT long-
lasting neurotoxicity.l! Silver stains in ani-
mals and scans in humans show loss of 5-HT
organization and cortica15-HT.

The methamphetamine derivatives are
frequently sold as MDMA since they all pro-
duce an intense euphoria. Ecstasy replaced
MDA in the 1970s and 1980s, but MDA use
still persists.l? Acute MDMAproblems include
jitteriness, anxiety, jaw clenching, and fear,
and may occur at any dose. At high doses
visual distortions may occur; objects may ap-
pear to be shimmering, shiny, or moving and
shaking. Suspicion and even frank paranoid
reactions can occur. Some people report that
they at first desire to be alone and then are
concerned that people are noticing their odd
behavior. At higher doses they may experience
panic with tachycardia, psychosis, paranoia,
and violence. While these effects are not com-
monly reported now, it is likely that this will
be seen more in the future. Treatment is
symptomatic; panic and/or anxiety are treated.
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with reassurance and/or minor tranquilizers,
and psychosis or psychotic symptoms are
treated with haloperidol.

Effects of prolonged use of Ecstasy and/or
LSD are now coming to attention. Use for a
week or two can lead to confusion, loss of
interest in hygiene, fatigue, memory impair-
ment, and sleep dysfunction. Other psychologi-
cal symptoms include bizarre and poorly
formed geometric patterns and complex visual
images, especially with closed eyes, similar to
other hallucinogens. Physical symptoms are
common and include jaw-clenching, bruxism,
sweating, ataxia, nausea, and dizziness in
addition to the sympathomimetic effects of
tachycardia, hypertension, hyperflexia, and
trernor.l-l" Other adverse effects include resid-
ual withdrawal effects that can last for weeks,
including exhaustion, depression, fatigue,
nausea, and numbness.

Because of the sympathomimetic effects,
certain medical conditions may be aggravated
by MDMA, lVIDA, and other hallucinogens.
These include diabetes mellitus, liver disease,
seizure disorders, glaucoma, cardiovascular
disease, hypertension, hypoglycemia, hyper-
thyroidism, and pregnancy.v-? Other toxic
manifestations include ataxia, nystagmus,
emotional lability, vomiting, and paresthesias.
Overdose reactions include tachycardia, palpi-
tations, hypertension, hypotension, hyperther-
mia, renal failure, disseminated intravascular
coagulation, and rhabdomyolyses.t-t?

The adverse psychological reactions are
similar to those of classic hallucinogens, and
include panic dissociative and psychotic reac-
tions, insomnia, rage reactions, and delu-
sions.s-' Suicidal actions are prominent, par-
ticularly with methamphetamine. The
expression "speed kills" is an outgrowth of the
intense feelings of depression with despair,
hopelessness, helplessness, and paranoid delu-
sions that may accompany chronic use of these
drugS.9,12

DIAGNOSiS
The diagnosis is made by applying the

same criteria for addiction, tolerance, and de-
pendence that are used for all drugs as in
DSlVI-III-R. Urine confirm.ation is ideal. Hallu-
cinogens are rarely the first drugs used by the
patient and usually there is a progression of
use from other drugs such as alcohol and
marijuana. Alcohol is often the first drug used
and frequently in combination with the hallu-
cinogens.

mTERVENTION AND TREATMENT
Patients with LSD or lVIDlYIA"bad trips"

based on loss of control and anxiety are treated
with reassurance and a comforting environ-
ment. Those who have marked changes in
cognition and aberrant judgment can also be
treated by placing the user in a safe environ-
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ment without impeding freedom of movement.
Getting up, sitting, walking, rocking may actu-
any be helpful for the lVIDlYIAor LSD-toxic
patient as you try to deflect concern and atten-
tion from the frightening elements or "visual
nightmare." Ice baths and rehydration are
often necessary after the use of Ecstasy at
all-night raves. However, benzodiazepines
such as lorazepam or diazepam may be em-
ployed for agitation, panic, and other symp-
toms of anxiety accompanying the use of these
drugs.e

Long-term consequences of LSD have also
been described and include prolonged psycho-
sis, severe depression, flashbacks ('free trips"),
exacerbation of preexisting psychiatric illness,
and the posthallucinogen perceptual disorder
(PHPD),which has been described as living in
a "purple haze." Chronic and severe episodes of
panic, phobias, and depression have been de-
scribed for LSD and Ecstasy.

The treatment of withdrawal is suppor-
tive and usually does not require pharmaco-
logical therapy. It is important to recognize
that most hallucinogen users are multiple-
drug addicts/alcoholics who must be assessed
for their other addictions and their medical
complications. These patients may be referred
for traditional inpatient and outpatient treat-
ment for drug and alcohol addiction as well as
long-term participation in Alcoholics Anony-
mous and Narcotics Anonymous.e
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