Drugs and the Brain - Background Information

LSD sends "speed up" messages

The drug LSD fits into the same receptor site as the neurotransmitter SEROTONIN

LSD affects:
perception

atténtion

brain stem

touch and movement
vision

LSD is also called "acid”.

: LSD users may say that they can "see" sound waves or "smell” colors. This is because LSD sends a lot of
“'speed up" messages to the small part of the limbic system where messages for all the senses pass through
together on their way to the cerebrum.

"The drug LSD can have different effects on different people. There is no way to know ahead of time how
one particular person will react to it.

A person who has taken LSD usually can't tell the difference between themselves and the world around
them. They can't tell how big something really is, or how long time is really taking.

People who are on LSD may panic and jump to their deaths. They may also suffer mental breakdowns that
do not end even after the drug has worn off.

LSD, which is short for "lysergic acid diethylamide", comes from an extract of the ergot fungus. This
fungus was used as a poison in the Middle Ages. :

A person who takes L.SD usually has dilated (bigger) pupils, feels cold, feels dizzy, feels tingling in their
hands and feet, and feels sick to their stomach.

People who have used LSD may have "flashbacks", which means that at any tme they may start to act and
feel like they are on LSD, even without takin g more.

Scientists have found that LSD probably causes damage to chromosomes, the part of the cell that has all the
information about how the cell works.
This may cause birth defects in the children of people who have used LSD.

MDMA, or "Ecstasy", acts like LSD. Scientists have found that longterm use of Ecstasy causes neurons in
the brain to die or become damaged. -
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Hallucinogens (http://teens.drugabuse.gov/mom/tg_hall.asp)

Hallucinogens are drugs which cause altered states of perception and feeling and which
can produce flashbacks. They include natural substances, such as mescaline and
psilocybin that come from plants (cactus and mushrooms), and chemically manufactured
ones, such as LSD and MDMA (ecstasy). LSD is manufactured from lysergic acid, which
is found in ergot, a fungus that grows on rye and other grains. MDMA is a synthetic
mind-altering drug with both stimulant and hallucinogenic properties. Although not a true
hallucinogen in the pharmacological sense, PCP causes many of the same effects as
hallucinogens and so is often included with this group of drugs. Hallucinogens have
powerful mind-altering effects. They can change how the brain perceives time, everyday
reality, and the surrounding environment. They affect regions and structures in the brain
that are responsible for coordination, thought processes, hearing, and sight. They can
cause people who use them to hear voices, see images, and feel sensations that do not
exist. Researchers are not certain that brain chemistry permanently changes from
hallucinogen use, but some people who use them appear to develop chronic mental
disorders. PCP and MDMA can be addictive; whereas LSD, psilocybin, and mescaline
are not.

Research has provided many clues about how hallucinogens act in the brain to cause their
powerful effects. However, because there are different types of hallucinogens and their
effects are so widespread, there is still much that is unknown. The following paragraphs
describe some of what is known about this diverse group of drugs.

Hallucinogens Mechanism of Action

LSD binds to and activates a specific receptor for the neurotransmitter serotonin.
Normally, serotonin binds to and activates its receptors and then is taken back up into the
neuron that released it. In contrast, LSD binds very tightly to the serotonin receptor,
causing a greater than normal activation of the receptor. Because serotonin has a role in
many of the brain's functions, activation of its receptors by LSD produces widespread
effects, including rapid emotional swings, and altered perceptions, and if taken in a large
enough dose, delusions and visual hallucinations.

MDMA, which is similar in structure to Methamphetamine and mescaline, causes
serotonin to be released from neurons in greater amounts than normal. Once released, this
serotonin can excessively activate serotonin receptors. Scientists have also shown that
MDMA causes excess dopamine to be released from dopamine-containing neurons.
Particularly alarming is research in animals that has demonstrated that MDMA can
damage serotonin-containing neurons. MDMA can cause confusion, depression, sleep
problems, drug craving, and severe anxiety.




PCP, which is not a true hallucinogen, can affect many neurotransmitter systems. It
interferes with the functioning of the neurotransmitter glutamate, which is found in
neurons throughout the brain. Like many other drugs, it also causes dopamine to be
released from neurons into the synapse. At low to moderate doses, PCP causes altered
perception of body image, but rarely produces visual hallucinations. PCP can also cause
effects that mimic the primary symptoms of schizophrenia, such as delusions and mental
turmoil. People who use PCP for long periods of time have memory loss and speech
difficulties. "

-

a4

e%bl’@ih-f@tu’&énts’ ligw*theé&sﬁﬁétgnce/ ‘change tlie | brain and-tlie bo

The folSwifig 4a,c‘ff§f/i,t;1,©’sz, Vﬂ‘lgffﬁSf;d-"ﬁﬁ)?ilgfﬁﬂh ther dgazine-on haﬂua@ggen’@ﬂlgﬁlﬁi
y.




ds1 RILIOJI[RY Jo A1 ans v

Hosiiayay {3941 @




NINOLOYAS

: JIPMUSUBIISOININ

'$83URYd pooy UM pue
‘lesnoue Pue daajs MM pajernosse
9Ie sfemyed Uruoloaag

uorsia
Juswasow pye yonoy
wajs ureaq
uonjuaje
uondaosaad
15303y, uruojouag

sadessaw pdn P33ds, spuas ufuojo.usg

NINOLOYAS
‘I IuIsuB oAy Y3 I0j 103daday




:stasy.gif (GIF Image, 580x525 pixels)

http://the honoluluadvertiser.com/2000/Aug/27/image2/ec...

The sympioms The brain

Ecstasy forres the
brain 1o kick out

Elevatzd hody i3 high levels of a

S perEture 1 heutotran smitisr
oo ot ¥ rotonin.

Depression called $e' nin

hi=moty
problems )

Accalerated
heart rate

Increased —
bl

i

Hyparsensual |t_-.f,?§H“-‘

F i pmmmng cells

i transmit sighal
# from one hene
o the next

Sowce; Hational hstintke of Dug Ablse,;
Time Magz ne; AdweriEer sl Esearch

How Ecstasy affects the body

THE SIEHAL TH
Releases ssmionin storsd
in the =on terminals

o the nesd neuron.

E RELEASE

Erstasy releases ssrcionin
without 3 sighal and lesps it
fiom being weaberbad,
causing heavy concentration
in the syhapss.

Mormal

Senoionin newnmn

Relsasn alfar

is Eabsorbed
by the lezsing
reuton.

i=sepiors with
s=otonin and
blocks muptaks. .

THE DARAGE
Blood circulation is reduced and temparatue may be

elevated, dam sging brain tissue.
. SN
e

Hommal mers — Lon can
stretzh o mach distant aeas,

I.'t. S
Damea god merw — It is ke R . .
lisved that zomn ends die ,—,fr—hﬁ P
after the rush of sewotonin. “.1;%
Herve recovery — Studies =

indicate nerves may grow [
back but they may no longer ﬁﬁ'ﬁ%
r=ach distant areas. This may particulary affest memory,
a5 well as control over the emotions,

MARTHA HERMAMDEZL + The Honolull Advertzer

LIWVOOE 1850 AN




; http=//www svhs.ore/news/hrecstas /.htm
he Dangers ol Ecstusy P org 5 asy.hir
y

Saint Vincent June 6, 2001

Home Page

®... Health
Saint Yincent
wawene  REPOrt: The
Information For Dangers Of

Medical

Professionals ECStaSy

Current News

Patient And . ; .
E?Stff;f . with Saint Vincent Emergency

Information Medicine Specialist Ron

Strony, M.D.
Finding A Doctor

d the Rave Culture
What You Can Do Ecstasy an ¢ Rav

The rave culture came from Europe to American
.Job Opportunities  during the early 1990’s. In the early days,
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(methylenedioxymethamphetamine, also called
MDMA, XTC, X, Adam, Essence, and Clarity).
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The Dangers of Ecstasy

According to a recent survey by the National
Institute on Drug Abuse, high schoolers' use of
some illicit drugs, such as cocaine and
methamphetamine, is finally decreasing. But use
of Ecstasy is up, and that increase has some
health officials worried.

Although many people think Ecstasy is a “safe”
drug, it can have some risky side effects. Users
can experience confusion, depression, sleep
problems, anxiety, and paranoia for weeks after
taking Ecstasy. It increases heart rate and blood
pressure, which can have dangerous
consequences for people with cardiovascular
disease. Hot, crowded dancing areas and limited
access to drinking water increase the risk of
dehydration, hyperthermia (abnormally high
body temperature), and heart or kidney failure.
Users are also at risk of taking a dangerous drug
which has been passed off as Ecstasy.

A more serious danger for Ecstasy users is the
drug’s effects on the brain and memory. Using
advanced imaging techniques, researchers
compared brain scans of Ecstasy users with
non-users who were matched for age and
educational background. Those who used
Ecstasy had a significant loss in the number of
serotonin transporters, the sites in the brain
which regulate memory and other functions.
Doctors say similar brain scans are seen in
60-year-old stroke patients. But the Ecstasy
users are young, and doctors are worried the
brain damage will be permanent. Although

there’s no proof that use of Ecstasy just once or
twice can cause any lasting effects, a recent
study found continued regular use of the drug
can also cause memory impairment.
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Ecstasy can kill

A 19-year-old student has died after
taking what has been described as
"exceptionally potent” ecstasy pills. BBC
News Online examines a drug whose use
has become widespread among clubbers
in recent years.

The case of Lorna Spinks, a sociology
undergraduate at Anglia Polytechnic
Linjversity, who collapsed and died after taking

tasy pills graphically illustrates the dangers
“or taking the drug.

It is clear that the drug has the potential to
kill.

Most deaths have been caused by
dehydration. Ecstasy affects body
temperature, and when combined with
dancing for long periods in a hot place there is
a risk of dangerous over-heating.

However, the medical profession is still unclear
as to the exact danger that the drug poses to
health.

Part of the problem is that many tablets sold
as ecstasy are not what purchasers think they
are.

The amount of ecstasy in a tablet can vary
greatly.

Tablets have been analysed and some
contained no ecstasy but other drugs such as
.’mhetamine or ketamine.

Others have been found to contain some
ecstasy but mixed with other drugs or a range
of adulterants. Some tablets have even been
found to be fish tank cleaners or dog worming
tablets.

Stimulant

Ecstasy is a stimulant and increases brain
activity.

It is often taken by clubbers, who say that it
induces a sense of euphoria, followed by a
feeling of calm.

They claim it makes them feel more sociable
and increases their awareness of their
surroundings.

However, large doses of the drug can cause
anxiety, panic and confusion.

Evidence is also mounting that regular use of
the drug may cause long-term brain changes
which may be linked to an increased risk of
mental health problems, including chronic
depression.

Studies have already suggested that the drug
is toxic to the neurones in the brain, and that
it may kill cells which produce a vital mood
chemical called seratonin.

An autopsy of a 26-year-old long-term heavy
user of Ecstasy revealed that he had up to
80% less serotonin in his brain than normal.

Research from University College London has
also shown that that former ecstasy users may
suffer memory impairment - even a year or
more after giving up the drug.

Serotonin carries messages between nerves
and is thought to play a role in regulating
sleep patterns in humans as well as their
mood, memory, perception of pain, appetite
and libido.

Liver damage

Research on long-time users suggests it may
cause liver and kidney problems in later life.

People with problems such as epilepsy, high
blood pressure and depression are thought to
be more likely to suffer side effects from

ecstasy use.




