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Abstract:

MDMA (methylenedioxymethamphetamine) is a psychoactive phenylisopropylamine
with some features in common with both the amphetamines and the classic psyche-
delic drugs, but cannot be effectively placed within either category. Uncontrolle
clinical studies demonstrate that the compound increasesaffectivity, enhances com-
munication, and decreases abuse of addictive substances, without perceptual
changes, disorientation or ego-disruption. Abuse, dependance, and adverse reactic
have not been reported in the scientific literature. Restrictive legislation
currently being proposed would prevent much-needed controlled clinical studies

of the optimal use of MDMA in psychiatry.



INTRODUCTION

- Methylene dioxymethamphetamine (MDMA) is an N-methyl derivative
of methylenedioxyphenylisopropylamine (MDA). They are both
synthesized from compounds related to safrol, an aromatic compound
found in high concentrations in nutmeg (Stafford, 1983). MDMA was
first synthesized by Merck, in Germany, in the early part of this
century (Anon, 1914).

MDMA was first'investigéted as a potential psychotokic compouha
by the Army, in the middle 1950's. Like mescéline, one of the mos£
psychoactive compounds in peyote cactus, MDMA is a
phenylisopropylamihe, and as such, was considered a "mescaline analog"
(Hérdman et al, 1973). By implicétion, then, MDMA was considered

among the so-called "psychedelic" drugs.

TERMINOLOGY

There is significant liability involved in labeling MDMA as a
true psychedelic compound. Perhaps it may be of some use, then, to
diverge here, in order to éddress this particular issue of
nomenclature before proceeding much further in this paper.

"Psychedelic™ is a term that has been éssociéted primarily with,
thé "LSD-1like" compounds, as described by Martin and Sloane (1971).
Théy can be distinquished from other centr;lly-acting drugs'that can
also under certain conéitions, induce perceptual distortions (e.g.
énticholinergic compounds sﬁéh as atropine), paranoid and other
delﬁsions (e.g. as in chronic, high-dose amphetamine administration),
and other alterétions of cognition,vbehavior and affect (e.g. bromides

and opiates). They are capable of, when pathological effects are



absent or minimal, "reliably inducing or compelling states of altered
perception, thought and feeling that are not (or cannot be)
experienced otherwise, except in dreams or at times of religious
exhaltation™ (Jaffe, 1980, Pp. 563-564). Psychedelic compounds
include the indolealkylamines (lysergic acid diethylamide~-LSD,
diethyltryptemine--DET, dimethyltryptamine--DMT, and psilocybin and
psilocin-~in the psilocybian mushrooms), and some of the
Phenylisopropylamines (Mescaline, DOM, DOET). "Psychedelic," however,
as much as deseribing particular psychological effects elicited by
these drugs, elso has partaken of an association with the subeulture )
out of which their use emerged in the 1960's. Osmond defined
psychedelic as "mind-manifesting,” (Grinspoon and Bakalar, 1979, p.
8), a pdrposefully vague term, and at the time, the most value-free.
Others, however, struck by these drugs' prlmarlly perceptual effects,
labelled them "halluc1nogen1c or 111usogenicﬁ' “Psychotomimetic" or
psychotogenic? are other terms used by investigators attempting to
relate drug-induced stetes to functionel psychotic illness, an attempt
thet has consistently been unshecessful (Stressman, 1984),

MDMA does not appear to be e true psychedelic compound, by
virtue, prlmarlly, of the psychological effects ascrlbed to its use in
humans, as will be detailed later in this paper. Therefore, labellng
MDMA as a psychedellc obscures the relevant issues that need be

addressed in determining abuse and use potential for this compound.



PHARMACOLOGY

Nervous tissue studies of MDMA are at the most rudimentary stage
Only one paper has been published regarding this issue, by Nichols, et
al (1982). This group found that MDMA was a potent releaser of
serotonin from rat whole brain synaptosomes. The relevance of this
finding is unknown. The psychedelic drugs (e.g. LSD) heve generally
been found to inhibit serotonerg;c cell-firing via either pre- (Mece,
1979) or post- (Jacobs, 1983) synaptic mechenisms. Amphetamines, on
the other hand, primerily releese dopemine end ﬁorepinephrine froﬁ

synaptic regions (Moore, 1977).

BEHAVIORAIL EFFECTS IN ANIMALS

MDMA has been studied somewhat mote from e beheviorel
pharmacologlc point of view, but still, this work can only be
descrlbed as prellmlnary.

It is important to keep ih mind some cevests iegsrding behavioral
studies of psychoective compounds in animals. LSD wes found to be
nonspec1f1cally active in anlmal models run by Sandoz Laboratorles
(Hofmann, 1983), and was 1n1t1a11y abandoned as not hav1ng any
noteworthy effects. This would indicate that the most approprlate
manner of understandlng c11n1cal effects of drugs in man, especially
psychologlcal effects, is in man. Further ev1dence for this is in
Hardman s report (Hardman, et al, 1973), whereln massive doses of
mescallne in monkeys produced no 'hellu01nogen1c behav1or. Mescaline
is cleerly a psychedelic coﬁpouhd in man. MDMA, on the other hand,
produced "hallucinogenic behavior™ in monkeys, in contradistinction to
its clinically described effects, wherein no hallucihetions ere

experienced.



Glennon, gt al (1982) have attempted to demonstrate that the
"discriminative properties" paradigm is an effective way of predicting
"psychedelic® effects of compounds. In this model, animals are
starved to 80% of their body weight, trained to press a bar for feod
in association with a psychedelic drug (in this case, DOM), and then
studied to see what other drugs will elicit bar-pressing at the same
rate as DOM (compared to saline placebo). MDMA was nor feﬁnd
"psychedelic" in this paradigm. 1In a later paper (Gleﬁnon aﬁd Yoaag,
1984), this group describes geheraliration of MDMA ﬁa MDA, aiﬁhoagh
their statistical handling of the data is not described. MDMA was
also found to generalize to amphetamine. The significance of these
findings is unclear, although the authors speculate that N-methylation
of MDA (to MDMA) decreases its "hallucinogenic™ (i.e. generaliiabiliry
to DOM) propertles, while making it more 'similar to amphetamines (i.e.
generallzlng to amphetamlne). -

Even Glennon, however, with Nichols, sum up this research wibh
the following comment: "It is unlikely that any non-human model w1ll
be developed which can reliably predict (psychede11c) properties in
advance (of human research). This is simply due to the large number
of possible component proeesses involved...." (Nichols and Glennon,'
1983, p. 100). Shulgln and Nichols also remark concerning the
dlfflculty in generallzlng from animal behav1oral studies to cllnzcal
findings: "The need for anlmal toxicology and metabollc 1nformat10n
is not less thanji:has ever been, but it must be remembered that the
ultimate purpose of research in this area is to alleviate human
illness and provide for human needsﬂ‘(Shulgin and Nichols, 1974, p.

80).
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Another important point to distinguish is that between toxic ané
non-toxic effects. Massive doses of any compound can be toxic--i.e.
cause death in high enough doses. The ability to demonstrate toxic
effects of a drug does not make it only a "toxic" drug, however. For
example, digoxin, the aminoglycoside antibiotics and lithium carbonae
are all quite toxic at high doses, but therapeutic fanges have been
established and utilized in clinical medicine with greaﬁ saccess. Th
" major stnmbling block in distinguishing toiie effechs from
pharmacologlc effects in anlmals with regard to psychoactlve chemlcal
is the 1nab111ty to measure an anlmal's subjectlve state. DOM and MD;
may generalize to each other, but this may be due to a multitude of
properties which the two dfugs may share (for eﬁample, hhe ability to
increase heart rate or blood pressure, rather than subjective
effects). 1In other words, they may no£ be generalizing to anything
that has to do w1th psycholog1ca1 effects. The clearest example of
the dlfflculty in generalizing animal models to human ones regardlng
psychoactlve drugs is, perhaps inadvertantly, made by- Hardman in his
tox1c1ty paper on mescallne and its analogs: "There may be some
advantages to using dogs for screenlng substances for pSYChOtOmlmetlc
activity. Most 1nvest1gators have more experlence in recognlzlng
normal and abnormal behav1or in dogs than in monkeys. The monkey
frequently exhibits s:g;g behav1or in response to stress, and he may
Successfully conceal his anxiety and altered perceptions” (Hardman, er
al, 1973, p. 306 italics mine). It is difficult to impugn
pSychodynamic motives to animal behavior, let alone "psychedelic

effects"” in them.



HUMAR PHARMACOLOGY

The human pharmacology of MDMA has not been addressed in the
published scientific literature. However, Downingza in an unpublishec
manuscript, describes the following experiment and physiological
effects of MDMA: He describes the effects of MDMA (0.8;1.9 mg/pound),
given orally, to 21 experienced MDMA users, as well as their responses
on a screening questionnaire. All subjects were free of sighificént
medical énd/or psychiatric disturbances. Ages ranged from 20 to 58
years (with an average of 31), with éducatioﬁal experience being, oh
the average, four years of college. There were 13 men énd 8 womeh.
During the drug édministration part of the study, vérious physical
parémeters were monitored. Cardiovascular responses including an
increése in systolié and diastolic blood pressure, and an incréase in
heart raté, usually occurred with maximal-levels attained wiﬁhin 30-60
minutes. No subjéctive symptoms were noted in this regard. Blood |
.pressﬁre wés less than pre-drug values within six hours, and ofteh wés
less than pre-drug values 24 hours after drug exposure. No
hypotensive reactions or compléints were noted. No effects of MDMA on
blood éhemistry were noted. ‘

All>§Lbjécts showed pupil éilatation with pfeserved light
refle#es. Eight 6f tweﬁty—one héd nystagmus, with most cases
resolviﬁg within four.hours. Two héd equivocal nystagmoid movements
at 24 hours. Six subjeéts héd jéw-clenching, and four of these cases
were resolved by four hours.. One héd mild persistence of this symptom
at 24 hours. Deep téndon refiexes were enhanced in 8 subjects--all
cases resolved within four hours. Gait disturbance and incoordination

was noted in about one-half of the subjects. All reported increased



sensual awareness; one had nausea and vomiting at three hours; none
showed any abnormalities of urinary or defecatory functions; no

headaches were noted; appetite was suppressed in all for the day.

SUBJECTIVE EFFECTS

Subjective effects in humans have been described in a small
number of publications, many of which are not generally available.
Kueny3 in a work written while a student at the Pac:.fic School of
Graduate Psychology, describes an 1ncrease in openness of
communication and non~defensiveness in all nine subjects. Subjécts
were not psychiatrically il1, and all experienced the effect of the
drug in positive ways. No hallucinatory, delusional or disoriénting
effects wére notéd. No physical side effects were described. No
distortions of sense of self were experienoéd. All the above—
mentioned reactions (which were absent)_ are typioally_seen in many
"psychedelic" experiences. No adverse reactions were noted acutély or
after long-term follow-up.

Greerq, in the most extensive clinical study to date on MDMaA,
used 75-150 milligrams in 29 subjacts récruited from without his
psychiatric practice. Subjécts were carefully screened for physical.
and severe psychiatrio‘problems.

Subjects felt more in touch with their émotional life, and those
of others} enhanced communication, positivaly onhanced attitudes and
feelings, and non~defonsiveness were experienced by 27/29 subjects.
No significant adverse physioal effects were noted. The lack of
Classic psychedelic effects (hallucinations, perceptual distortions,

disorientation, delusional material, fragmentation of the sense of



self) were again noticeably absent. Follow—-up demonstrated
improvement in all subjects with diagnosable (DSM~-III) psychiatric
disorders.

Downing's study revealed that psychologically, no subjects had
impaired consciousness. Most reported feelings of euphoria and
increased energy. There was no post-session depressioh, és cén occur
with high-dose amphetamine experiences. There was no confusion, nor
auditory or visual héllucinations. Twenty-fodr hours éfterAdrug
exposure, significant, though milder, mood elevétion persisted.

Other reports of subjective effects are essentiélly anectdotél
and are consistent with Shulgin's genéral rehark thét MDMA éppears to
evoke "an easily controlled altered state of conscioushess wiﬁh
emotionél énd sensual ovértonesu.Psychological sequelae ére virtuélly

non-existent.” (Shulgin, 1978, p. 292).

THERAPEUTIC USES

No published réports in the psychiatric literature address the
use of MDMA in écutely bsychiatrically i1l individualé. Howevér,
Greer's, Downing's and Kueny's work document generally positive
effects, after druq sessions, in a nﬁmber of intrapsychic and
iﬁferbersdnal éreas. These include increased energy and mobd éfter
drﬁg use, decreased énxiety and tension, positive,chénges in éttiﬁﬂdé
and self-imége, improved interpersonél relétionships at work ahd/or
with loved ones, improved wofk efficiency énd job satiSféction,
increésed creétive and/or therapeutic activities, decreased substance
use (iﬁcluding cigarettes, alcohol, mérijuéna, and cocaine), increased

committment to life goals, and more directness in seeking desired

activities and avoiding undesired ones.



Based on his extensive experience with MDMA, Greer believes this
compound to be most helpful as a facilitator of communication betweer
emotionally-involved people (e.g. couples, psychotherapist and
patient). - He also states that based on the fact that half of his
subjects decreased their addictive-substance use, that MDMA may have

therapeutic use in this regard as well.

ADVERSE REACTIONS

Reports of adverse reactions to psychoactive drugs are very
difficult to evaluate from most of the salient psychiatric literature.
In arecent review of research on the adverse reactions to the-
psychedelic drugs, it was demonstrated that even in the case of LSD,
medically-sanctioned studies, using carefully administered doses and
purity of drugs, with well-screened and followed-up subjects (both
patients and controls), demonstrated a remarkable lack of adverse ~
reactions (Strassman, 1984). Of significance is the fact that
scheduling LSD and other psychedelics as Schedule I drugs drove all
work with these compounds underground, did nothing to decrease the use
of these drugs (in fact, may have increased the romantic allure of
using them), and eliminated any bonafide psychiatric research with
these substances. In other words, decreased therapeutic work was
being done in the area, w1th 1ncreased black market use.

There are remarks concerning the incidence of adverse effects of
MDMA in Greer's report. One of the 29 subjects experienced
significant post-session psychological difficulties, of an identical
nature to what he had been troubled with years before, prompting Gree.
to speculate that there is an indication that "MDMA may predispose

people to a recurrence of previous psychological disabilities!



(p. 11). This subject re-entered psychotherapy and, in retrospect,
stated: "It probably was a good thing. It speeded up processes that
needed to happen"q (p. 4). Similar complaints are heard everyday by
therapists working with subjects who find facing their problems
temporarily painful and anxiety-provoking, in non-drug-facilitated
psychotherapy.

All subjects in Greer's study reported mild difficulties during
or after the sessions, either df a physical or emotianal aatdte. All
- but one (previously mentioned)'lasted less than a week, eieept fot oae
case where the subject increased his weight by fifteen pounds ever a
few weeks. Twenty-two of twenty-nine subjects experienced jaw-
clenching acutely, (probably related to the drug's sympathomimetic
effects). No psychosis, serious depression, er suicide attempts
occurred.

Manageﬁent-df aiiAEUbjeeté'with aedte undesirable emotional
effects was sdccessful, using, at most, minimal psychological support,
aﬁd they often resolved spentaneously. Oral benzediazepines and/or
propaaalol decteased jaw cleaching aad other sympathomimetic effeets.

In Dowaing's report, some short-term attention deficits were
noted during the peak of the drdg egierienee. Judgement was descrlbed
as impaired based on what appeared to be 1dlosyncrat1c answers to
hypothetlcal problems at one and two hours. The spec1f1cs of these
1mpa1red responses, however, are not given. Downing summarlzed these
findings by stating that aystagmds and gait and coerdidation
disturbances during most of the (approximately) four-hour session
would indieate that tasks reqdiring hand-eye coordination (e.q.
driving, eperation of potentially dangerous machinary) should be

avoided for the duration of the acute exposure, and perhaps for the
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better part of the experimental day. Increases in blood pressure and
heart rate would speak against using this compound in individuals
whose medical conditions would be excacerbated by such changes (e.g.
ischemic heart disease, hypertensive cardio-vascular disease, a
history of cerebrovascular eccidents, etc.). No "flash-back-" like
phenomena have been reported with MDMA, whereas, in the case of
classic psychedelic compounds, 15-77% of individuels who heve teken
LSD report some flashbacks (i.e. transient re-experxencxng of the

subjective experience of the drug-induced state) (Strassman, 1984).

ABUSE POTENTIAL

There ere ng reports in the litereture of MDMA abuse, dependence;
withdtewel or overdose. Severel euthors have described tolerance to
the psychological effects of repeated MDMA useq'S'ﬁ.e. more
unde31rable effects and less desirable ones with increased use). Tne
emotional intensity of the MDMA experience also appears to dissuade
repetitive use. No euthors heve seen cases of MDMA dependence,
although it is clear that some abuse potential exists, as in the case
of all potentially pleasurable experiences.

" Downing reported the results of his screening questionaire and
elso documented lack of MDMA abuse or dependence: Average duratiop of
MDMA use wes 2.3 years, with subjects having ‘taken the drug between 1
end 15 times in the past. Frequency of use ranged from euery month tc¢
every seven months. Almost all used other “recreationel“ drugs,
including elcohol, marijuana, and cocaine. "Mental defects”

experiences during reported prior MDMA use were described as minimal

and difficult to interpret. Downing, therefore, concluded that MDMA
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appeared to be used éparingly by his subjects, and was not associated
with craving, dependency, over-use or adverse reactions, based on
self-report in his screening qﬁestionnaires.

There is an increase in government and media reported use of
"MDMA" among the population. As was the case with LSD, the
authehticity of the drugs, its dose and adulterants, is rérely, if
ever, known. Shulgin's recent publications dbcﬁment ﬁhe ease with
which édhlterétion één océur (Shulgin and Jécob, 1982a, b). Besides
the 6bvi§ﬁs problem of docﬁméﬁtiﬁg éétual MDMA use, the relétionship
betwéén drug use énd psyéhologicél symptoms, és described ih the case
of the much mbre powerful éﬁd qualitatively diffefent drug, LSD, is
very difficﬁlt tb méke withoﬁt "éte—morbid" daté on character,
psychbpathology, and other drug/alcohol use, etc, (See Strassmén, 1984,
for a more detéiled description of é suggest&d. set of criteria for

evaluatiqs the "adverse reaction™ literature).

SUMMARY AND RECOHMENDATIONS

For é summéry of what éppeér to be the most salient similarities
énd differehces befween MDMA éhd the "classic”® psyéhedelic drugs,
Téble I méy be of sbme help.
(Inserﬁ Table I here)

It appeérs that MDMA has psychological effects iﬁ man. These
héve generélly béén déscribed és cbgnitivé“énd emotionél, énd are
quiié differeﬁt théh those of the "classic" psychedelic drugs.
Céréfully supervised clinicél work with this compound demonstrates no
abuse potential énd minimal difficulties with adverse reactions.
Psychotherapeutic use of this drug appears as its major role in

-medicine, although data from uncontrolled studies is limited. Abuse,
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dependence, severe toxicity, and adverse reaétions in the general
public have not been reported in the literature. When it does, as it
is bound to be, the critical reviewer should ask about identity of
drug, setting in which it was taken, previous psychietric, legal, and
substance abuse history, and the temporal relationship between drug
use and symptoms.

Animal data has not been particularly helpful with regerd to
"abuse potential” or ™"psychologic" effects of MDMA. Animal'deta has
documented that MDMA can have toxic effects at high doses (as één most
compounds). It appears to have some effects in common with MDA and
amphetamine in animals, but what these similarities eetnally are
cannot be determined, especially with regard to the qnestien of
psychological/subjective effects.

The available scientific evidence does not support the contenti(*
" that MDMA has high abuse potential. Available scientific evidence
provides some support for the drug being a promising adjunct to
individual and conjoint psychotherapy and in the treetment ef
substence abnse. Areas of future research should include
investigation of lower dose MDMA as a possible antidepressent (es is
hinted at E} its serotonergic effects in enimals), and the use of ehi’
compound es en adjunct to the dying process in terminelly ill
patients. Its lack of dlsorlentlng effects, shorter duratlon of
actlon, and capa01ty to allow communlcatlon to contlnue between
concerned parties, bespeak a possibly greater psychotherapeutic effect
then the "LSD-1like" compounds. The use of MDMA es an adjunct to

meditative practice, as suggested by Hofmann (1983) also could provic .

interesting information.
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As in the case of the more powerful and disruptive psychedelic
compounds, clinical wisdom would probably exclude certain individuals
from exposure to MDMA, unless they were institutionalized at the time
and could be carefully supervised for several days aftet drug
administration and/or resolution of acute adverse sequelae. These
would be individuals with overt, or a history of, severe mental
illness, primitive character structure, and chronlc polydrug abusers.
Individuals with a family h1story of severe psychlatrlc dlsorder coulc
be screened with currently avallable biological "trait" markers, and
shonld be given snecial consideration (Strassman, 1984).

Heuristically speaking, the continued development of psychoactive
compounds with uniéue subjective effects holds great promise fcr
increasing an understanding of the biology of consciousness.

What, then, to call MDMA? I do not know. But its continued
investigation shonld provide data sufffcient to apprObriately ciassify
it. Based on its sunjective effects (see below), a term like
"feeling-enhancer," empathy-catalyst, or "introspection/insight
aid,” all may capture part of the experlence brought on by this drug.
Nichols®, for example, has suggested the term "entactogen,” meaning
"to cause a touching w1th1n. ; j:

The fact that MDMA is apparently becoming an 1ncrea51ngly popular
street drug does not deflne it as a dangerous and useless drug, per
se. It does imply that people continue seeking drug induced
experlences. What these people are seeking and what it is they are
experiencing is of enormous publlc health consequence. These issues

bespeak the need for research in the area, not the abandonment of
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study that scheduling MDMA as a Schedule I or II substance (as is
currently being considered by the Drug Enforcement Agency) would
force, as occurred with the classic psychedelic drugs in the late

1960's and early 1970's.
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Neurotransmitter Effects
Dopamine

Serotonin (5-HT)
Animal Drug Discrimination
Duration of Action
Hallucinations
Disorientation
Cardiovascular effects

Tolerance to Psycholo~
gic Effects

"Flashbacks"

TABLE I:

Comparison of MDMA and Classic Psychedelic Drugs®

Psychedelics

?Post synaptic effects

Pre- and/or post-synaptic effects

Generalization among "psychedelics"

Four to twelve hours

Occasionally

Occasionally

Occasional increase in heart rate, blood pressure

Yes

Fifteen to seventy-seven percent occurrence

*For example, LSO, psﬂocyb"in, psilocin,. and mescaline

Unknown

Releases 5-HT

No generalization to DOM

Two to four hours

Not seen

Not seen

Frequent increase in heart rate,

blood pressure
Yes

Not seen



