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ABSTRACT

This report, prepared by the National Clearinghouse
for Drug Abuse Information, presents substantial information on the
use and abuse of the drug "fasily” known as amphetamines. A brief
history of the drug is given, along with its basic pharsacology. The
current medical uses for amphetamines include: (1) short-term
treatment of obesity, (2) treatment of the hyperkinetic syndrome, (3)
treatment of narcolepsy, and (4) treatment of =ild depression. The
sany nonsedical uses of these drugs are listed, along with the
¢reatsent process for overdoses and the amphetamine withdraval
syndrome, The legal status of those caught illicity using or selling
these drugs is revieved, along with other important issues and
opinions on the topic. (Author/PC)
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!ca The National Clearinghouse for Drug Abuse Information recognizes the need
o~ for clarifying some of the more complex issues in drug abuse by gathering
O~ the significant research findings on each subject and developing fact sheets
- on the problem. These fact sheets, which are part of the Clearinghouse
o Report Series, present information about treatment modalities, the pharma-
w2 cology and chemistry of various drugs of abuse, anc opinions and practices
of recognized authorities in the field. This publication was prepared by the
Clearinghouse and Donald R. Wesson Associates, 527 Irving Street, San
i Francisco, California 94122, under Contract No. HSM 42-72-99,
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Amphetamine is part of a chemical "family" which includes methamphetamine,
dextroamphetamine, and other drugs. Its best knowwn major effects include the
dilation of the bronchial passages, appetite depression, the relief of fatigue, and

the stimulation of the central nervous system (CNS). Some of the undesirable side
effects at high dose levels include insomnia, stomach disorders, cardiac arrhythmia,
and, more rarely, paranoid psychosis.

The beneficial properties have led to evtensive medical use, both by prescription
and over the counter. However, recreational use of amphetamine has created prob-
lems in Japan and Sweden as well as in the United States, and although amphetamine
problems have partly abated in this country, they still exist.
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Briel History

Amphetanine v first senthesized in (887; the first significant investipation into
its pharmacelogy, or the rapeutic possibilittes, wias performed in 927, At that time,
Cordon Alies, o Californaa pharnacoloaist, prepared a number of phenylallvlanane
compounds inan erfort to find a synthetic sehstitute for ephedrine, a drue derived
oot oo Us st and veed for treating asthmoa, Alles research led to his re
cont ol the patent tor the Jdeoe in 11320 In exchange for rovalties on sales . he
congrnes ! the pootent to Smiith, Ehine, and FPrench Laboratories which used the drug

1othe Penzedrine®? inbaler 1o aid in dilading the bronchial passages.
Tostot e cther oo entects of the deag were discovered during the 193005, In
L cmpbetiine beeanae svaileble as 2 prescription tablet. It was used to treat

niuceclensy g disease producing an uncontrollable urge to sleep - and, paradoxi-

Cacv, b coesiate the hyperactive syndrome of children.  As clinical use continued.
oot e s eiferts A an appetite suppressant and a stimulant became known,

e el g il in Taparn, amphetamine was extensively used both by Japanese
contiang and he military G counteract battle fatigue, to maintain alertness, and to
whret e inan predindten G taa sporfed by the war, After the war, large stocks of
e et Lecame cvaiighle wit cut nreserintion, and the number of heavy users of
snonhiet 1l e neraascd so rapidly that medical problems from its use developed.
Tror bead e 1035 Tegal contrals were steadily developed and tightened, along with
cy oo n D tregtnent Lo i tes and strengthening of penal provisions. These mea
sres woere coamnlen ented by o sissico ¢ public education campaign, with the result
Vet redueing the amphecomine abhuse nroblem in later years.

Dewlemnnces alro bac a problem wath anasdhetarine and stimulant abuse.  Since the

¢ ey ey A, peveused lovel andd medical restrictions en the distribution and use
ot s e seneradlc eied o halt the Hllegal misuse of the drugs. Lepally.
S~ nnne aee rostencied oo ory selected medical cases by special license.

n tke Urited Seates the recert nhane of alhuse - intravenous injection of metham-
chotan v apresd throushout the country from its beginnings in the San Francisco
Poao ren i the late 195072 and earlv 1900's, Prescription of injectable amphetamine
a= an alternative to opiate addiction, and unethical distribution of the drug by a few
pi.ysiciana, made the drug easily avallable to potential abusers as a liquid in am-
privs. Although closer legal controls then were placed on prescriptions, a black
market developed. In {970 and 1971, the amphetamines and methamphetamine were
placed under strict Federal controls. Continued Federal concern about the drugs
wia~ reflected in Senate hearings in 1971 and 1972, which focused on high- dose
intricvetous use, misuse of prescribed amphetamines, and diversion of legally-
produced anphetamine into illegal channels.
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The clans of drues desronated amphetaming comprises three chemically related
cor pound . The tern: amphetardine” is devived from the chemical designation of
Yoo ccund o wint eoreethvl phienethvl-antine,. Two or thie three componnds gre
eptical tremers St terent cotnpounds with the sance o chomical formula, with the
atorms cvranced ino carror smave’ T of coch ether, and the thivd is a methylated
fore ol enthoy v hotis O dle sncraorss Chiemnical fernulae for the conpounds are

RIS SEMY LR SR

Fhev are chorncally simitar 10 epinephrine (adrenaline) . a hormone secreted by
tive adrenal Jland wiveh acts a5 a central nervous system (ONS) stimulant.,

~

The qeplhetarenes, ene of the most powerful of the NS stimulants, may be injected,

T
I
H

Lo ch<orDed trreuah the nasal mucous membranes. Once in the body

\ tLhon v

A

1
they are pocrly metabolied, taringe 2 to 3 davs o eliprinate 10 to 20 milligrams (mg))
Lo e, Jrnrnetoines ace cnercted pranarily by the kidneys without metaibolic

ateration f the vhenraat ~fructure, Excrcetion s more rapid when the urine i< acidic,

Anpletanme - rapadiy absorbed when taken orallv, and with the usual therapeutic
dose of 10 ma. peak offects are feund 2 to T hours after ingestion. Tolerance to

the appetite-depressant effects of amphetamine occurs within 4 weeks. Tolerance
tu the cardiovascula oflvcty, increased Licart rate, and elevated Llood pressure,
rouch pere vapidly than telerance to the central nervous svstem effects of

[TEOS P
[ 4 PR e

arousael anil eupboria,

The ainphetamines’ major effects are thought to take place in two brain systems that
ceert pavtivuluely relevart 1o their clinical use as well as their misuse. One system
is the retcular activating system, which is responsible for controlling the level of
activation of the Brain and which is itself regulated by inputs from many arcas of the
Lrain as el as by stmuli from the senses. The reticular system in turn arouses the
D Do porcpire 1 e roecerve and process thesce sensory inputs. The degree of arousal
15 thus relatcd to the degree of stimulus input and its meaning.

Amphetanine i= thought to cause a biochemical arousal of the reticular activatin
p i £
systenm o the Whrence of sensory input. The activation is transmitted to all parts of

’ 4
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the Lrane the individuad 15 arcused, diert, and bypersensinve. This aetivation i
itee's tay be pledeant, thouph there s cone evidence that a continuael high level of
actination oy sl taay mnduce anxiety,

the othier ay stem beheved febe strongly acted on by amphetamines is the merial
worebrain bundle, the reward svstem, Increased activity in this system is experienced
s a feeling of pleasure. This in doubtiess the Basi- for the cuphoria experienced
even when amphetamines are taben in jow doses, The "flash” or sudden feeling of
intense pleasure experienced from an intravenous dose probably results in part from
the delivery of a very high bleod concentration of the drug to the reward area of the
branmn.

Current Medical Uses

Pt med 1970, amphetanines had been prescribed for a large ~umber of cond:tions
inclnding denression, fatipue, and long- term weight reduction  In 1970, the Food
and Drag Vdmanistration restricted the lecal use of the amphs * ‘rines to three types
S cemditions: saercclepsy, hyperkinetic bebavior, and short-. i weight reduction
proglans.

Shart terr treatnent of obesity

Aiiphetanane, as well as a host of similar compounds, is prescribed for appetite
ool becatse 1t decreases hunger. The drug dees this by a variety of mechanisms
not cleariv understood @t this time. One tieory is that amphetamine acts to suppress
the appdtite center in the hypothalamus . s action of decreasing food intake without
a'tectitiy Dlood supar levels 15 the basis for the Food and Drug Administration’s
annror i o anphetamine for use in sore weight-loss programs.

i’ 1 [ prog

In spite of this advantage, two factors arguc against the widespread, prolonged use

of amphetamine for weight control. One is that tolerance develops rapidly to the
apputite depressant characteristics of the drug. Even with moderate dosage increases,
4 10 6 weeks seems to be the limit before tolerance develops to the anorectic effect of
amphetanine.

The second reason is that overeating seems to be controlled primarily by psycho-
logical and biechavioral factors, not by the physiology of the body. Overeating is
regarded by many authorities as a habit, which must be changed if the individual is
to lose weight after developing tolerance to the anorectic effect of the amphetamine
drugs. '

LY
&

Marked differences in opinion occur betwien physicians involved in the treatment of
obesity and those treating drug abuse. Signor B, Penick has stated (1969):
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Do Yo 0 e the cormgiontiops of .4!‘.;‘!!&";;!“?!10 LEages !ht'}‘ HOUC
s emn e bt ieqt Bal gt en, ete L Dat those of us wive

e e s ©otreat s besiee have weny patieont: who have tolerated

e el over o peried of vears withont cver using then or becoming

h

fenbitunatesd . Deeeege e e et that cveruse and habituation ave
crchlen beawe e, e s one wny of aecurately estinating the
stetiatical el nvaived Tnorresoribing an ampherarine {or an cbese

patient,
i

"

Cohi; O Cpaoo D prresent thi: oxsrnde of the "drvy abuse™ orientation:

Stucdiem s st Ui-ee d

ruaps wiil svppress appetite and that subjects
will Yose an average f 6075 pounds mere duringe an 8 to 12 week period
thian il matched sehoects on placelos . At the end of this time, the
patient hecomes res.stant to the anorexic (appetite reducing) effect of
the arphetamine and derives little or ne turther benefit, The cosmetic
annd Denith aduvantages derived fron a 0075 pound weight loss are quite
miner. Vor th reason, responsible pliysicians are of the opinion that
arghietaranes ~hoeuld not be presceribed for appetite suppression.

Hyperkineto cvndrome of childhood (minimal brain damage)

This di~order is manifested by impulsive, hyperactive behavior., The child has an
unusually short attertion span, and in spite of normal or superior intelligence is
reauent!y an aaderachiever in school. Amphetamines have the paradoxical effect
in such (Fildren of acting as a tranquilizer, increasing attention span, and decreas-
ing hyvperactive behavior. Considersble professional controversy and widespread
public attenticn bave recently been focused on drug treatment for the hyperkinetic
syndrome, Hovever, the main hsue relates more to the prevalence of the syndrome
and reliable diagnostic criteria than to the cfficacy of amphetamine in its treatment.
Caffeine has been reported in recent studies to he as effective as amphetamine in
treating hyperkinesis with 'ess undesirable side cffects.

Narcolepsy

This 1s a very rare disourder in which the individual experiences frequent episodes of
sudden, uncontrollable desire for slcep, sometimes as many as a hundred times a

day. Amphetamine was first used to treat narcolepsy in 1955, with the discovery
three yvears later that acute paranoid psychosis was a side effect to be guarded against.

Mild depression

Stimulants - excluding amphetamines - are still prescribed for the treatment of
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depres  on. losever, their use is imited because a Vet down ' period usually
follow s Bie euphoriy prodoced by the stimulant, tending to increase the existing
depres:ed mood rathier than alloviatine Usually, agintated depresstons are
aggrayvated by ampiictanines rather than relieved: thair use would thus be counter-
nroductive,

Crher unes

O castonatly pationts svith epilopay or parimsemsm - g syndrome including mus-
Cutar rmioidity, rromobahity of the face, and tremor - have benetited tram amphetamine
treatines:  hen s thor Jrug s tailed, However, other drugs are considered the drugs
of ¢hoted tor treatr.ent o these disorders.

son-MMedicar Tse of Amphetarines

Moat micet o) cothorittes helieve that amphetamines have a substantial potential tor

aba el The deiiniton of Tabiase T, in eelation 1o amphetamines, however, 15 not
completey apreed tpon. While most authorites would agree that high-dose
Mtravenog- rethamphetlarine use constitutes abuse, there is slight disagrecement
on bove to isbe] sntermitiert recrentional tse of amphetimine: use of the drug by
4 etent inogreater guantitior than prescribeds or unproscribed self-medication
for such purposes as stavine aw ke or alleviating Loredom while waorking.

The clas~atication of levels of amphetanine use presented below - a synthesia of

i

description~ by several authorities - avoids the term “abuse™ altogether, and covers

most sittations snwhich amphetamines are used beyend inittial experimentation.,

P Intermittent ban dose use

Many individuals oecasionally take 5 to 20 mg. of amphetamines orally

tc allay fatigue, clevate riond while doing an unplessant task, produce
prolonged wakefulness, help recover from a hangever, or to "get high.”
Often the pills are obtained from fricnds, who more than likely obtained
them by prescription tfor weight reduction, Only rarely are they pur-
chased on the black market. Individuals may be any age and usually have
little interest in amphetamine use as a "life style.”

2) Sustained low-dose use

In this pattern, the individual obtains araphetamine pills from his doctor
for weight control, but takes the pills 3 to 4 times a day for the stimula-
tio.1 and euphoria produced by the drug, He may develop a strong
psychological dependence on the pills and feel that he cannot get along

Q

ERIC

Aruitoxt provided by Eic:



BEST COPY AVAILAs,

without tien:, 1 he steps takine daily amphetamines, withdrawal depres-
ion octira,. Nincee the depressien can be easily and temporarily “cured”
by renewed dosage of pills, the dependence becomes difficult to bredk.,
Some individuals gradually increase their daily intake of amphetamines
and begin taking sleemng pills or aleohol to relieve the insonnia which
usually develops. The development of this "upper-downer” cycle is
e~pecially dangerous because itincreases the prabability of overdose.

iun-dose intrat encus nethamplictanine use

i

Thes 15 the widelhy publiczed patte of "street” amphetamine abuse.
Aithougeh the pattern involves fewer individuals than does oral ampheta
rine une, the bizarre behavior and dress of the intravenous "speed
fresk, the hiphincdence of vielent behavior and the resultant medical
cor.plications have fucused disprop rtionate public and professional
JAtention on this pattern. A major motivation i the "{lash” or "rush,”

an intense fecling of picasure immediately following the injection. During
a speed binge, an individual may inject between 500 and 1,000 mg. of
methampnetamine every 2 or 3 hours; by contrast, the usual prescribed
dose ranges between 2.5 and 15 myg. per day. The substance, called
“crank” or "erystal,” may consist of illegally produced methamphetamine
ur dissolved prescription tablets.

David E. Smirth (1969) described the "speed evele” in terms of an "action-reaction™
phenomenon, illustrated in the accompanying diagram. With the onset of the drug
effect, one sees the “action phase” or "high.” During the action phase the indi-
vidual is hyperactive and may continue to shoot methamphetamine many times a day,
in order to perpetuate his "high” when it begins to wear off, Because of the marked
stimulation the individual is unable to sleep, and because of the anorexic effect may
not eat, As the individual accumulates progressively larger amounts of metham-
phetamine within his body, he trequently develops extreme suspicicusness which
merges into an overt parancid psychosis. The high energy level associated with
parancia results in unpredictable behavior and, sometimes, violent behavior.

For a variety of reasons - fatigue, paranoia, or simply the lack of the drug - the
individual eventually stops injecting methamphetamine and the "reaction phase”
begins. As the effects of the amphetamine wear off, the individual lapses into a
period of exhaustion and may sleep continuously for 1 or 2 days. Following this
exhaustion phasc¢, the individual often has a prolonged and severe depression which
may last days to weeks.
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Acute and Chronic Toxicity

Low-dose amphetamine

The acute toxic effects of amphetamines include restlessness, tremor, talkativeness,
irritability , insomnia, anorexia, assaultiveness, anxiety, delirium, hallucination,
panic states, paranoid ideation, palpitation, cardiac arrhythmias, hypertension or
hypotension, circulatory collapse, dry mouth, nausea, vomiting, labile affect (mood
swings), abdominal cramps, convulsions and coma. The toxic dose varies widely
and may occur as an idiosyncrasy after as little as 2 mg, but more usually in excess
of 30 to 60 mg.

Anecdotal reports indicate that chronic amphetamine use may predispose certain
individuals to violent behavior. George Bach-Y-Rita (1971), in a study of 130
violent patients manifesting "episodic dyscontrol" with violent behavior, noted

that chronic amphetamine use played a role in 12 of his 130 patients. Hemmi (1969),

o o)
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reporting on the Japanese amphetamine expericence, noted that prisoners who had
uned amphetatines had a considerably higher proportion of violent offenses, such
as assaults, than non-users. Family members of chronic amphetamine users notice
personality changes and increased irritability which may not be apparent to the
user. With increasing doses, irriability, insomnia, and paranoid thought may
caust the user to seek medical or psychiatric treatment.

High-dose intravenous methamphetamine .

In an analysis of 310 cases of high- dose methamphetamine abuse, David Smith (1970)
divided psychological adverse reactions into five categories:

1)  Anxiety reactions, in which the individual becomes fearful and tremulous,
with concerns about his physical well-being.

t
~

Amphctamine psychosis, in which the individual misinterprets the actions
of others, hallucinates, and becomes unrealistically suspicious.

3) Exhaustion syndrome, an intense feeling of fatigue and need to sleep
following the stimulation phase.

4) Prolonged depression.

5) Prolonged hallucinosis, in which the individual continues to hallucinate
after the drug has been metabolized.

Secondary effects of the use of the drug include skin lesions, abscesses, respiratory
problems, acute gastrointestinal distress, and abdominal cramps resulting {from
factors in the user's environment. High-dose users usually sustain a marked
weight loss, multiple vitamin deficiencies and dental caries (decay).

The possibility of brain damage has been suggested, since coma and its resultant
brain damage can occur from amphetamine overdose. Cerebral vascular changes
with resulting brain damage have been documented in monkeys.

In addition to direct high-dose amphetamine toxicity, the intravenous amphetamine
user is exposed to a number of medical complications resulting from injection of
drug contaminants, undissolved particles, or non-sterile injection techniques. He
may also contract serum hepatitis,

He may inject live fungus or bacteria into the bloodstream, resulting in tetanus,
syphilis, malaria, septic pulmonary emboli, endocarditis (an infection of heart
valves), or peripheral cbstruction of arteries. Septic pulmonary emboli (infected
blood clots which lodge in the lungs) may originate from infected heart valves or
septic thrombophlebitis (an infection of the veins at an injection site). Peripheral
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ob-truction of tertes may be due to mjection of small particles of undissolved
materid, or faar atton of o bicod clot within the artery , usually associated with
1nfection,

The Amphetamine Withd-awal!l Svndrome

For manv vears the medical consensus wos that amphetanmines were not addicting
because of the supposed absence of 2 withdrawal syndrome. Part of the difficulty
v in disanreement over e definition of addiction, but a greater part was the
farlure to recognize the withdrawal syndrone because of its qualitative difference
from the narcotic or wener al depressant withdrawal syndrome. The amphetanine
withdraval svndrome is characterized by apathy, decreased activity, and sleep
disturbances which can last for weeks or months. Another withdrawal sign was
noted by Oroaeld and Thacare (1963). Following abrupt withdrawal of large doses
of ampletanines, an increise in the percent of rapid eye-movement sleep (RTAD
occurred. REM returned to normal when amphetamine was given, but increased
again wher arphetamine was withheld. This phenomenon provides additional ovi-
dence for the existence of physical dependence. Since suicides have occurred
during amphotarane withdrawal, doctors have been advised to bring about with-
drawal slowly, i a controlled environment.

Treatment for Overdose

Clinical Management of Drug Abuse Crises (1973) recommends certain procedures
for doctors in dealing with overdoses of stimulant,, including amphetamines. The
following deseription, of course, 15 not a substitute for consultation Ly a physician
who would vary treatment in accordance with clinical judgment in a real overdose
crisis.

A patient enters the physician s office showing the symptoms of very high dosage of
amphetamine. After examining the patient and taking his medical history, the
physician must resolve conflicts between the patient's statements and his clinical
condition using his own clinical judgment. It during the consultation the patient
expresses suspicion or feels that he is being threatened, the physician must
reassure him that he is safe and that treatment, not punishment, is being given.

The physician's overall attitude should be one of calm acceptance. He can administer
diazepam (2 sedative) to reduce severe anxiety, and in the case of amphetamine
poisoning, he can give ammonium chloride to acidify the urine, thus allowing the
amphetamine to be more readily excreted.

If a patient is withdrawing from an acute toxic episode, the physician should take
general supportive measures and show calm reassurance. Continued observation
and supervi.ion are required for several days, in part because of possible suicidal
tendencies on the part of the patient,

[y
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Since (= errervence 1 an over the counter inhader in the 193075, amphetamine has
bevty placed under closely dettned controls. The Comprehenaive Prug Abuse
Provention and Contro! Act ot 1970 established tive schedules, or lists, of controlled
~ubstances, ranging downward in their potential for abuse. Amphetamines were
first placed in Schedule H, buton July 7, 1971, were moved to Schedule H. Ac:
cording 1o the Act. this schedule 15 designed for drugs which have a high potential
o1 abu=e; which have a currently accepted medical use in treatment in the United
States, or g currently aceepted medical use with severe restrictions; or which may
ead 1o severe sy chological or physical dependence. Other drugs in Schedule I
include certain oprates, methadene, methamphetamine, and cocaine.,

The Act aisoaves the Attorney General authority 1o repulate "the repistration and
control of te manufacture, distribution, and dispensing of controlled substances.”
Specificaliv, every manufacturer, distributor, or dispenscer of amphetamines must

vegi- e annuallv with the Attorney General. "Dispensers” include scientists who

are cotoinetr e areh, asowell as doctors and pharmacists . In addition, certain
recuirerents for Jabelling and packaging armpletamines - such as securely sealing
thamr containers = are in oitect.

Athird s omticant contrel 1= that the Atterney Ceneral deternines annual production
Guotas for certan controlled substances. It had been estinated that before gquotas,
some 8 biilon doses of amphetanines had been manufactured annually in the United
States. During 1972, production quetas were cstablished, reducing production
approximately 80 percent below 1971 levels.

The Carcdian goverr.nent established new controls on amphetamine use as of
January i, 1973, The drugis restricted to the treatment of narcolepsy, hyperkinetic
disorders 1n children, mental retardation (minimal brain dysfunction), epilepsy,
parkinsonism, and hypotensive states assaciated with anesthesia. In short-term
therapy . the doctor must report ail prescriptions to the government. In long-term
therapy (over 30 days), the diagnosis must be confirmed by another physician and
his name and address reported. Amphetamines may also be used for certain research
praojects with government permission,

Comments

After several decades of widespread popularity among the medical profession and
the general public, amphetamine has come under scvere scrutiny. The reasons
for this decline in popularity include questions as to its effectiveness in some
medical treatment, and observation of its toxicity and potential for physical
dependence.

— 1 Y i
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There 1) general agreement among psychiatrists that psycho-
moter stimuants such as amphetanines, destroanphetamine,
methv.pnenidate Cvanol and pipradrol have lttle value in the
treatment «f seve o depression. . . A series of rtudies showed
amphetar nes te oe less offectiv e than placebo with depressed

(ﬂ.ﬂpﬂti(.‘nt.ﬁ .

--Donald F. Klein and John M. Da des (1969)

A probiem aow being considered in most of the capitals of the
‘ree werld is whether the benefits derived from amphetamines
outvetgh tiieir toxicity . It is the consensus of the world
serentific aterature that the amphetamines are of very little
Lenenit te mankind., They are, however, gquite toxic.

--John D. Griffith {1972)

The guerton of whether or not anphetamines are addictive
r nan:tuating is a matter of semantics. tlabitual users
develop a marked psychological dependence on the drug
and evidence definite withdrawal symptoms, including
tenseness, anxiety, tremor and nervousness, which may
be of such degree as to incapacitate the user during his
period of withdrawal,

--Edward R. Bloomquist (1970)

It .5 generally felt that the behavior of heavy amphetanine
Lsers 1s consistent with the stercotype of the "dope fiend.”
From all evidence, amphetamines tend te set up conditions
:n which viclent beliavior i1s more likely to occur than would
be the case had an individual not used it. Suspiciousness
andc hvperactivity may corbine to induce precipitous and
unwarranted assaultive behavior.

-~-John C. Kramer (1967)

12
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