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PREFACE

The use of plants or their extracts for medicinal or religious cere-
monial purposes is very old—practically as old as the human race. The in-
formation about the use of plants as psychotropic agents by man is probably
found in the Bible. The apple that Adam ate (whatever the variety) could
be considered as a psycho-energizer. Was it a stimulator, did it enhance
memory or learning abilities, or did it activiate the desire for acquiring more
information ? As with our new psychotropic drugs, I don’t know if it brought
happiness and comfort, or new problems, aggravations, and unhappiness.
Another example of early use and knowledge of medicinal plants we find
in the fact that the most ancient medical god of Mesopotamia—Sin—was
also the god of medicinal herbs.

The development of drug chemistry brought: first, isolation from plants
of a number of pharmacologically active substances (e.g. curare, atropine
ouabain, etc.), later, synthesis of these entities and their derivatives; and
finally, creation of completely new molecules, formerly not known, in the
plant or animal kingdom.

We know, also, that in the process of development and worship of chemistry
we somehow forgot about our prime source, the plants. We forgot that we
have used only some of the known substances of plant origin. At the same
time, the intrusions of civilization have been progressively destroying the
sources of our knowledge, as well as the source itself of many plants—plants
which are used either in medicine or in ceremonial and sacred context. Today,
time is running out if we want to save this information, and perhaps use for
medicinal purposes some of the unknown compounds contained in plants.

The idea of acquiring knowledge about these plants and compounds we
have neglected or forgotten was the reason for organizing this symposium.
Tt was self-evident that this meeting had to be multidisciplinary. We invited
pharmacologists, pharmacists, chemists, biochemists, psychiatrists, anthropol-
ogists, etc., etc. We wanted to exchange existing information, confront dif-
ferent points of view, and outline and stimulate research objectives for the
future.

As one of the organizers of this symposium, I am certainly biased, but I
feel that this meeting was very successful. I would like to include here the
opinion of one of the participants.

“This,” he remarked, “is the first meeting I have attended that at the end
of the sessions we had as many or even more participants than in the begin-
ning—this is a measure of the interest the meeting has created.”

We discovered after the meetings how many scattered researchers in wide
and varied fields could contribute to the knowledge which we seek. This find-
ing alone was one of the very important immediate gains from the sym-
posium. And we hope that in the future we will be able to organize a second
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meeting on the same topics, and cover a much broader spectrum of problems
in the ethnopharmacologic search for psychoactive drugs.

The meeting was divided into six sessions, all but the first ending in panel
discussions. All authors who delivered papers at the session served also as
panelists. They discussed different problems among themselves and answered
questions from the floor. The discussion after Session IV covered a special
topic: “Psychoactive Action of Various Tryptamine Derivatives,” and ex-
perts in this field were invited. The discussions after Sessions V and VI were
merged, and covered, besides specific topics of these sessions, all problems
dealt with in the symposium. Speakers from other sessions also participated
in this dicussion.

The discussions held after the sessions were recorded in extenso, and are
printed here following the papers of each session. Because of the multidis-
ciplinary character of the symposium, problems of terminology and the ex-
tent of discussion, no restrictions were imposed on participants with regard
to nomenclature used, order of material or uniformity of presentation and
reference listing. The diversity of form and style of the various presentations
was not altered for publication; they remain in their original form.

We extend our deep appreciation and thanks to the local group from the
Continuing Education in Medicine and Health Sciences, University of Cali-
fornia, San Francisco Medical Center, for their excellent work in organizing
this meeting in San Francisco. This group, under the chairmanship of Dean
Seymour M. Farber, with the participation of Dr. Roger H. Wilson, and
Mesdames Virginia Barrelier, Patricia K. Black, Florence Webster and
Matilda Wilson, deserves a great deal of credit for the success of our meeting.

It would be remiss for me not to remark here (and I am doing so with de-
light) on the contributions of Drs. Bo Holmstedt and Nathan Kline, co-
editors of this volume. Without their vision, interest, know-how, persistence
and scientific knowledge, this meeting could not have taken place. I would
like also to express my thanks to Dr. Albert A. Manian and Mrs. Shirley
Maltz from the Pharmacology Section, N.LM.H., for their help in the
preparation of this manuscript. .

Finally, many thanks to all speakers, discussants and participants. In final
analysis, it was their contributions which made the meeting a success, and
helped so much in the stimulation and delineation of new directions in re-
search—directions which may bring us a new arsenal of useful drugs, es-
pecially in the field of psychiatry and neurological diseases.

D.H.E.
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GREETINGS
WirLarp C. FLEMinG, D.D.S. Chancellor

University of California, San Francisco Medical Center,
San Francisco, California

My name is Fleming. T am Chancellor of the San Francisco Medical
Center. If you do not know me, I prefer to introduce myself always, because
if my friends introduce me I am a little fearful of people I do not know—I
do a much better job myself.

I was born some sixty-seven years ago in Sausalito of poor but honest
parents. The poverty angle must have been a dominant genetic factor because
my daughter hasthe same problem.

I came here as a student of dentistry in 1918. I became a member of the
Dental Faculty in 1923. T became Dean of the Dental School in 1939. A fter
three years of attempting to retire, I took three years to find my successor.
I thought this was fine, until one of my “friends” said: “Bill, did it ever
occur to you they don’t want to make the same mistake twice ”

From there to Dean of Students; and I have since last July been Chancellor
of this campus. I have no illusions about why a Chancellor, Mayor or Gover-
nor gives introductory speeches. This is for the audience to calm down, chat
with one’s neighbor, get the identification, and so on.

I will follow the same pattern. After residence here of almost fifty years,
you should understand that the local history of this center is of interest to
me. History can be a very static chronicle of what has happened; or on the
other hand, it can be a very dynamic encounter, and establish a sort of a
curve of progress that can be extended as a curve of probability into the
future.

I welcome the participants of the symposium entitled, “Ethnopharmaco-
logical Search for Psychoactive Drugs.” I have a great deal of difficulty with
that word. This is really the first time I have gone through it quite smoothly.

If you agree with what I said about history being used as our prediction
of events to come, you may agree this campus is historically the logical place
to sponsor this idea.

The history of California and in particular the Bay Area, is replete with
the part medicine has played in its development. Bear Flag Republic; vigi-
lante movement in San Francisco; the role of California in the years of Civil
War; the bubonic plague epidemic; the Golden Gate Park and the health
crisis that grew out of the fire and earthquake of 1906; an interesting course
of development.

At the start of the very facilities that were in here, now, to give you some
idea of how this started: like some medical schools in the early days, this
school started with the history of a proprietary school, in other words, a
school for profit. Then in the Gold Rush days of 49 and ’50, a great many
physicians came to California. They were adventurers, charlatans, and also
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some very highly qualified and respected professional people. They were in-
clined to be a quarrelsome lot. This is an attribute that has not quite died
out yet; and it is hard to think of another group that was so individualistie.

Among them was Dr. Hugh Toland, a well trained and well qualified sur-
geon. He tried his luck in the gold fields, but like so many others shortly
returned to private practice in San Francisco. He was eminently successful
both professionally and economically. During the ’60’s his annual income
was reported to be over forty thousand dollars—more than they pay the
Chancellor today.

This phenomenal income for those days was accomplished by taking ad-
vantage of two situations: The pioneers of those days were subject to many
medical conditions and diseases, and of all of these, scurvy and syphilis were
high on the morbidity list. Like many physicians of those years, Dr. Toland
compounded and dispensed his own drugs, so it is no surprise to learn that
in the backroom of Dr. Toland’s offices were two barrels. One was labeled
“Anti-Syph” and the other, “Anti-Scrof”. There were no mail order houses,
but there was the Wells Fargo Express throughout the entire west.

Through the dispensing of drugs for treatment of syphilis and scurvy
by mail order, Hugh Toland became wealthy. Like so many people of these
days, he attempted to memorialize himself by founding a medical school in
his name. It is an interesting and intriguing story how, with the aid of
Dr. Richard Beverly Cole, his first Dean of the medical school, this pair
persuaded Regents of the newly started University of California to take
on the Toland Medical School as the medical school of the University of
California.

The Regents refused to name it Toland School of the University of Cali-
fornia, but they did agree that there should be a physical part or plant with
the name of Toland. Thus, today we have in our University of California
Hospital a small auditorium known as the Toland Auditorium.

Our Department of Pharmacology has always been strong, as has our
School of Pharmacy. Possibly it is our heritage, the fact that our medical
center has a strong pharmacological school here, resting on one barrel of
Anti-Syph and one barrel of Anti-Scrof.

At any rate, one can see that this symposium and its participants are in a
hospitable environment. You are a welcome addition to a long line of
predecessors, a fair example of the past and a prologue to the future.

Again T officially welcome you to the opening of this symposium.
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INTRODUCTION

The Psychology, Philosophy, Morality and Legislative
Control of Drug Usage

NatuaN S. KuLINE

Research Center, Rockland State Hospital
Orangeburg, New York

Man’s Need for Action

Man is an animal impelled by internal forces to act. Just what form
that action will take depends on the sensations experienced, the learned
modifications of innate response patterns, and the possible alternatives exist-
ing in the immediate environmental situation. Behavior based on purely ra-
tional decision, if it exists at all, is certainly rare. Action is usually evoked
by the sensual and emotional, or at times by reflex or even motor needs.

Provocations to Action

Each of us is continuously being teased, hoodwinked, wheedled, invaded,
bluffed, seduced and assaulted. When such blandishments to action are at the
cognitive or even the emotional level the attempts are often obvious enough.
More basic and often underriding them are appeals and approaches to
primitive patterns of sensation involving incense, drums, drugs, ritualistic
postures, idols, pageantry; rhythmic sounds and motions interspersed with
abrupt syncopes; vast or close repetitive visual designs, color shock and most
of all, movement. There are elusive, lingering, attractive, unidentifiable odors
or revolting stenches that stir some troubled layer that lies below conscious-
ness; and the body itself, the skin with its ceaseless prickling, itching, stretch-
ing, hotness, coldness never really leaves us alone. Nor do the muscles that pro-
test by making us fidget if they are not moved frequently and then ache if
they are exercised too long or too hard ; the vague internal stirrings, appetites,
“a]] the nameless feelings that go coursing through our breast.” Finally, there
is the mind’s own place, eternally restless, seeking, peeking, poking, squirm-
ing, probing. Quiet and silence is a kind of death, from which we fear we
may never be able to rouse ourselves. :

The Role of Drugs in Altering Perception: and the Partial Dependence of
Such Responses on Environment and Expectation

Evocation and certainly control of these response patterns is still largely
“unscientific.” Experience and a particular habit of mind are necessary, how-
ever, before experience can be decocted into an effective guide through these
mazes. Fatigue, hyperexcitement and drugs, by producing dissociation, tend

xvii
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both to heighten such experiences but at the same time to break down
sophisticated self-awareness.

The loss of ego integrity with its capacity for reality testing leaves the self
wide and uncritically open to prior expectations and environmental influ-
ences. How the drug-induced perceptual, kinesthetic or other distortions will
be interpreted will therefore vary from culture to culture and even from
individual to individual. Occasionally the same drug may induce profound
depression, Dionysian ecstasy, terror or bland indifference. Yet if we induce
similar expectations and control environment, the response is usually pre-
dictable. Duration is yet all too short and side effects still all too great, but
we are well along toward recognizing both the circumstances and the agents
which will do what we ask of them, by way of temporarily altering the
perceived universe.

Society’s Moral Attitude

Whether such para-universes lead to improved philosophic or psychologic
insights is far from clear. The use of drugs for any thing other than medical
therapeutic purposes has always been construed as a threat—even when the
purpose was ostensibly religious—few except the in-group would sanction
such use. Even at the most simple level there is confusion; “taking drugs”
has an immoral connotation despite the fact that the particular drug may be
life saving; there is only disapproval of escape from intolerable thoughts,
feelings or situations. At times drugs serve to induce actions which would
otherwise not be possible; the hope of ex-static (i.e., out of the status quo)
movement leads man to seize upon whatever is at hand to trv to bring about
such alterations. “The desire to take pills” wrote Olser, “is the greatest
feature which distinguishes man from the animals.”

Why the Increased Interest and Use of Drugs at This Time and Place in
History?

Here I repeat what I have written elsewhere:

To varying degrees each of us mortgages the present for the future ; we tolerate present
discomfort in expectation of eventual relief or even reward. Those parts of the remem-
bered past which make us queasy are usually justified as contributing to some useful
purpose yet to be realized. In the process we create a cultural as well as a personal his-
tory involving the whence and hence of existence.

On rare and glorious oceasions some individual or group floods through time with an
epic tide and in sheer admiration we are all swept along. More frequently the individual
narrative thread is thin and frayed. In place of the grand patterned fabric we see only
the thrums of existence. The whole business becomes a drag. Bugged by what we trail
along and hung up on what is yet to come, we seek temporary or semipermanent escapes.

Today we lack any viable universally accepted dramatic plot. The success (not the fail-
ure) of nineteenth century rationalism has left us at least momentarily without a
denouement. Not that those dated objectives of adequate food, housing and racial equal-
ity for everyone have been attained but, as in the stock market, their achievement
has been “discounted” since it is obvious that within another few hundred years they
will be substantially achieved. The sense of great purpose and broad adventure which
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these goals engendered has vanished. Instead of singing down the high road we are
looking at our sore feet. It requires solid stupidity, bland carelessness or extraordinary
courage to disregard signposts which say “To Nowhere.” The road is studded with squat-
ters who block those who would pass. The gatherings at the campfires are not for coun-
sels or imaginative planning but to titillate with pointless ghost stories.

Curiosity and action are thus directed inward. Drugs that help sever the tenuous
ties with the outside world become highly prized since they both assist and justify the
disregard for external realities. . . .

In the search for new values to give rise to a new narrative the towering, probing
mysties of the past have sought to recapture the UR-experience upon which every Estab-
lishment originally drew strength until it became formalized. This invariably demanded
the shattering of the idols or the escape from the Concept. Visions, iconoclasm, tran-
scendence took place as the inevitable realization of a whole life’s agon. Smashing a few
clay figures or experiencing visual hallucinations does not produce an Abraham or a St.
Theresa. Every great mystic has had experiences dissociated from the time and culture
in which he lived—but the dissociation arose out of inner necessity. Conversion in turn
is facilitated by the ecstasy of dance, ritual death, drugs. Dissociation per se has no
value and can become meaningful only as it is integrated into a conceptual framework.

This incorporation can be strongly directed from outside. . . .

The dissociation can also produce panic if the attempt is made to retain dissolving
ego controls. Once these are surrendered a para-infantile acceptance of the universe
is experienced in which there are no clear ego boundaries so that the One-ness with the
All comes about. Whether this feeling (or any other) has important value depends
entirely on how it alters the organization and action of the organism.

Can We Legislate Control?

Pharmaceuticals; like firearms, in themselves can be described only by such
terms as potent or precise. Not their effectiveness but their application deter-
mines whether they are “good” or “bad”. We probably should not, and in
any case can not effectively, legislate against exploration of these other worlds.
But we must protect ourselves by knowledge of what to expect and by
attempting to control who may use these agents and for what purposes. There
will obviously be wide differences of opinion on this score. Past epidemics of
opiate or of cocaine usage finally required legal restrictions which did serve
some useful purpose. Attending, or reading the records of, the present sessions
is an act of affirmation in that they lead to increased understanding. We push
back the darkness a bit ; the darkness of the mysterious world of drugs and the
equally dark and mysterious realms of self-knowledge and self-control.

In addition to moralizing, proselytizing, speculating; new legislation has
and will continue to emerge in an attempt to influence the natural history
of this uniquely human venture in which man deliberately alters his experi-
ences of the world. As to how effective or desirable such legislation has been
or will be, I can best end with a comment of Ambrose Bierce about Satan:

Satan made himself multifariously objectionable and was finally expelled from Heaven.
Half way in his descent he paused, bent his head in thought a moment and at last went
back. “There is one favor that I should like to ask,” he said.

“Name it.”

“Man, I understand, is about to be created. He will need laws.”

“What, wretch! You his appointed adversary, charged from the dawn of eternity with

hatred of his soul—you ask the right to make his laws?”’
“Pardon ; what I have to ask is that he be permitted to make them himself.”






LETTER

rroM ALBERT Hormanw, Pu.D., Puarmu. D., H.C.
Deputy Director Sandoz A. G.,
Basel, Switzerland*

January 19, 1967

Mr. Chairman, dear Colleagues,

While it is undoubtedly possible, with the aid of psychoactive drugs, to
span both time and space, this method of overcoming these factors is unfor-
tunately possible only psychically and not physically. Would the latter be
possible, you may rest assured that I would now have taken the appropriate
dosage of LSD or psilocybin so as to be transported on the flying carpet to
San Francisco, for the purpose of participating in the symposium on psycho-
active drugs.

I very much regret the fact that, for reasons of company policy, it was
impossible for me to actively participate in this Congress. It is nonetheless
my desire to convey from here in Basel, to the numerous prominent research
workers in the field of psychoactive drugs attending this conference, my best
wishes and the expression of the hope that the exchange of ideas will be
fruitful.

The investigations of the lysergic acid derivatives, from which LSD
resulted, have continued uninterruptedly in a variety of directions in the
Sandoz research laboratories. '

Thus, for example, it was possible, in pursuing the serotonin antagonistic
activity first observed in LSD, to develop new lysergic acid derivatives in
which a specific serotonin antagonistic activity is of prime importance. One
of these highly active compounds has been introduced into therapy for the
interim treatment of migraine.

In a particular field of research closely related to the theme of this congress
and initiated by the discovery of LSD, our investigations on psychotomimetic
drugs have been pursued. In using the experiences gained with LSD as the
foundation, the problem of the so-called Mexican magic mushrooms, which
has been studied ethnomycologically by Gordon Wasson and botanically by
Roger Heim, was solved from a chemical point of view. The active ingre-
dients, psilocybine and psilocine have been synthesised and made available
for psychiatric research. The magic mushrooms in turn led us to a further
important Mexican magic drug, namely Ololiuqui. In the Ololiuqui seeds,
provided us by Wasson, we found the active ingredients to be lysergic acid
derivatives, the main components of which are lysergic acid amide and
lysergic acid hydroxyethylamide.

It would have given me great pleasure had I been able, at this symposium,
to discuss in detail this most unusual, one can almost say magic cirele of
research which, starting from lysergic acid amides, namely lysergic acid

*Dr. Hofmann was unable to attend this meeting and his letter was read to the audience by
Dr. N. Kline.
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diethylamide (LSD), proceeded via two Mexican magic drugs—the sacred
mushroom “Teonanacat]l” and the Morning Glory seeds “Ololiuqui” and led
back to the lysergic acid amides. I sincerely hope that I shall be able to satisfy
this desire at the next symposium on psychoactive drugs in the not too distant
future.

In conclusion I should like to express a few general points of view on
psychoactive drugs.

These drugs are of especial importance in the following three fields:

1. In neuro- and brain-chemistry they are useful tools for the investiga-
tion of biochemical processes which form the basis of the nervous and
psychic functions.

2. In psychiatry they have proved themselves to be compounds which,
upon sensible administration, are becoming ever more important
medical aids in psychoanalysis and psychotherapy.

8. From a epistemological point of view we must face the consequences
resulting from the fact that it is possible, with the aid of mere traces
of a compound, to radically affect the psychic processes and mental
functions. This finding may throw new light on the age-old problem
of the relationship and interrelationship of body and soul, or more
generally, of mind and matter.

To a large extent the non-medical, partially legitimate, partially illegiti-
mate, interest in and use of hallucinogenics or psychedelics is as a result of
the possibilities mentioned under 3 above, namely of attaining a profound
transformation of the conscious with the aid of these drugs.

It is in fact this very general interest in psychedelics, which has unfortu-
nately, in some cases, led to dangerous misuse, that behooves scientists to con-
tinue research in the field of psychoactive compounds in all directions as
quickly as possible, so as to elucidate the possibilities of these potent drugs in
order that they may be used for the benefit of mankind.

It is my fervent wish that, in this respect also, this congress will be

Mk Ufrmarn

Yours
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Chairman’s Introduction

CHAUNCEY D. LEAKE
Department of Pharmacology, University of California
San Francisco Medical Center, San Francisco, California

Following the example set by Chancellor Fleming, I suppose I should
introduce myself. I am Chauncey Leake, and I have little idea exactly why’
I should be honored by being asked to be the Chairman of this first session.
I have had some contact with psychoactive drugs, largely through the asso-
ciation with the late Gordon Alles, who died unfortunately in 1963 at the
age of sixty-two. He did a great deal of the work on the amphetamines and
the extraordinary hallucinogenic agents that had been developed in the
amphetamines in the old pharmacological laboratory that we had over here.

I did some work on the bufotenine, which, when it is injected, is a tough
drug to handle. It is difficult to get into solution. I have reported on mush-
rooms, but they were not hallucinogenic, although it was stated they did cause
peculiar feeling, but this was due to the agaric acid in them, which has
a local irritant.

I am thrilled to see you here, even in the face of the rain. I understand
pharmacologists are tough and I think psychopharmacologists are especially
tough, they seem to like this type of weather. It has been this way all across
the country last week where the pharmacologists have been meeting.

Our session this afternoon is going to be a good one, and we start appro-
priately with a consideration of the historical survey of the field of
ethnopharmacology by Dr. Bo Holmstedt.






Historical Survey’

Bo HorLmsTEDT
Department of Toxicology, Swedish Medical Research Council
Karolinska Institutet, Stockholm, Sweden

The most fascinating part of ethnopharmacology is perhaps that dealing
with man’s use of intoxicating compounds. A few—not too many—books
have been written encompassing this subject, the most prominent being Louis
Lewin’s “Fantastica” (Lewin 1924).! The story of the use of these drugs
is as old as man himself. Many people have for example speculated over
what drugs and arrow poisons are mentioned in the Iliad and the Odyssey.
There is not much need for speculation on this matter since the possible
alternatives have been thoroughly discussed in the light of the 19th century
achievement in pharmacology by two such authorities as Oswald Schmiede-
berg and Louis Lewin. (Schmiedeberg 1918, Lewin 1920) . Likewise, the toxic
substances used during the middle ages and particularly during the witch
trials have been much discussed. There is no need to go into this here.

This review is supposed to cover ethnopharmacology, and there was no
ethnopharmacology before there was pharmacology. With some exaggera-
tion it can be said that pharmacology started during the nineteenth century
independently in three places.? One was Paris where the work of Magendie
and his successors paved the way, the second was Edinburgh, where Sir
Robert Christison among other things investigated ordeal poisons and coca,
and advocated the rapid withdrawal in opium addiction. The third place
was Dorpat, later called Jurjew and Tartu, in Estonia, where pharmacology
as an academic science started around the middle of the 19th century. Of
particular interest to the ethnopharmacology of psycho-active agents are
Paris and Dorpat. This review will deal with some of the men who worked
at these places.

Taking for granted that no ethnopharmacology can exist without true
pharmacology it is appropriate to start this review at the beginning of the
19th century. At that time, the knowledge of foreign people, their habits,
food and drugs in Europe and USA was generally speaking negligible. A
spearhead thrust into this ignorance was Napoleon’s ill-fated adventure in
Egypt.

Napoleon was a remarkable general in many respects, in this specific case
because he took with him to Egypt a library and 175 learned men who ob-
served, wrote down, sketched and collected information about languages,

*This investigation was supported by Grant MH-12007 from the National Institute of Mental
Health, U.S. Public Health Service, Chevy Chase, Md.

1A new print of the original English edition has recently appeared: Phantastica, Narcotic and
Stimulating Drugs; Their Use and Abuse, by Louis Lewin, Routledge & Kegan Paul Ltd., London,
1964.

3 Those interested in the history of pharmacology are referred to Readings in Pharmacology by
Holmstedt and Liljestrand, Pergamon Press 1963.



archeology and folk lore. This ultimately resulted in the publication of 24
volumes (Description de I'Egypte) printed between 1809-1813. These books
stimulated enormously the interest in the Orient and led to a series of travels
to Egypt, Asia Minor and Africa. Many people published travel accounts,
such as the French poet and statesman A. de Lamartine (1790-1851), and
the interpreter of the hieroglyphs, J. F. Champollion (1790-1832). Cham-
pollion made his expedition to Egypt 1828-1829.

Of particular importance to psychopharmacology is, however, the travel
in this part of the world of J. J. Moreau (de Tours), a French psychiatrist
whose work unfortunately is much forgotten. Moreau and Champollion
apparently had the same guide or dragoman as it was called at the time
(Moreau 1841).

Moreau was the first medical man to work systematically with centrally
acting compounds. It is therefore appropriate to go into some detail about
his life and works. )

Jacques-Joseph Moreau (de Tours) was born at Montrésor (Indre-et Loire) June 3,
1804. (Baruk 1962. Collet 1962, Ritti 1887).

His father, a soldier in the armies of the Republic and the Emperor, traversed the
whole of Europe, taking part in most of the battles and was finally awarded the cross
of the Legion of Honour. He resigned only after the battle of Waterloo, and spent the
rest of his life in Belgium, where he devoted all his time to mathematics, for which
science he had a great passion.

While the father carried on this turbulent life, the son began his studies of the Classies
at the college of Chinon, later terminating them at the college of Tours. Thanks to pro-
found and brilliant studies he passed with success his matriculation examination.

Moreau then continued his studies at the Medical School, where he was characterised
as: A zealous and industrious student with a tremendous appetite for learning. The
Medical School of the public hospital of Tours at that time was run by one of the most
famous medical men of the period, Bretonneau. Moreau was fortunate in hearing the
lectures of this teacher.

After a stay of two years with this master, Moreau went to Paris to complete his
studies and to take his degree. We are not aware of the circumstances around his appli-
cation for the position as assistant physician at the Charenton mental hospital, but
there is no doubt that on July 6, 1826, the date of his nomination, he found the mission
of his life to which he would devote himself as profit for science.

At that time the psychiatrist Esquirol had recently become head of the mental hos-
pital, and thanks to him a number of useful reformations had been introduced for the
benefit of the patient. Besides his great intelligence Esquirol was no less great as far
as his character was concerned. The following maxim is ascribed to him “One musi
love the mentally ill in order to be worthy and capable of being of service to him.”

Among the various methods of treatment for the mentally sick—travels—had been
prescribed even as far back as ancient Greece. Esquirol had a great number of clients—
people came from all parts of France and even from abroad to consult him. Among
them were rich persons to whom he could prescribe long travels; he entrusted them to
the intelligent care of his young assistants. Also Moreau was commissioned with such
a task, and visited Switzerland and Italy with a patient.

Travel then became a necessity for Moreau. He had nothing to keep him in France;
he was young and had no desire to settle down. He longed to see foreign countries.
Esquirol entrusted him with the care of a new patient, this time for a very long absence:
An absence of three years and a journey to the Orient. To visit the Orient! What a
dream for a young man! And this at a time when eyes were turned towards these sunny
countries from where came since ten years the most extraordinary news. Bach stage
of the journey would lead him to places where classic events faded in comparison with
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J. J. Moreau (de Tours) 1804-1884

the more recent ones. One hardly thought of the Pharaohs when setting foot on the soil
of Egypt, governed by the famous Mohammed Ali. When passing through Asia Minor
interest was less lively for the rapid campaign of Alexander the Great than for the
exploits of Ibraham-Pasha and his 80,000 Egyptians, the victories of whom had dis-
turbed the Sultan’s power.

The young and enthusiastic Moreau wished to learn and profit as much
as possible from what he saw and heard, and for this reason he adopted the
dress and the customs of the countries he passed through. He wrote down
what he experienced, and it is much to be regretted that he never published
his observations. Some of them are, however, contained in his medical books.

It is striking that in the Orient the mentally ill appear to be fewer than
in Europe. Is this marked difference to be explained by climate, race, or by
the political and religious institutions? Moreau adhered to the opinion of
Montesquieu, who admitted the joint responsibility of these various causes:

The heat of the climate can be so excessive that all strength leaves the body. The
lack of strength passes on to the spirit—no curiosity, no noble sentiments, no generous
feelings . . . . laziness is happiness . . . . resignation. . . .

Immediately upon his return to Paris, Moreau hastened to renew his old
acquaintances and acquire new ones, He met Esquirol again and his circle
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of disciples among whom he counted numerous friends. The master received
him with open arms; he bestowed on this dear pupil the tokens of his affec-
tionate benevolence, and eased for him his first entry into the medical career,
always difficult in Paris.

During his stay in the Orient, Moreau had noted the common use of
hashish, especially among the Arabs. He must also have tried it himself
since in his travel reports he writes rather lyrically about “pleasures im-
possible to interpret” which this “marvellous substance” brings about, and
which “would be impossible to describe to anybody who had not experienced
it”. Thanks to a mysterious legend and particularly to the imagination of
poets and novelists, only the wonderful effects of this substance were known.
Moreau wished to contrast poetry with observation and experience, and his
experimental research into the psychopharmacological actions of the extract
of Indian hemp permitted him to throw light on psychological phenomena
which had previously been obscure. They inspired him also with ingenious
ideas on the nature of insanity.

No criticism can be made of his investigative procedures. Moreau took
hashish himself. Thanks to the singular property of the substance to keep
intact “consciousness and the innermost feeling” of the user, he could
analyze all his impressions and in a way be aware of the disorganization
of all his mental faculties. In order to complete this internal observation
of himself, he also commissioned the persons surrounding him to note
carefully his words, acts, gestures and the expression of his face. The results
were very characteristic. They fully justified the name of “fantasia” which
the Oriental imagination gives to the intoxication with Kief, one of the
many names for hashish. Moreau desired, moreover, “controls with other
people.” He turned to his pupils and with enthusiastic curiosity they lent
themselves to experiments with hashish in the most varying doses, giving
exact accounts of what they experienced. Moreau observed with scrupulous
care every (external) symptom during the course of intoxication. The two
series were compared and full conformity was proved.

The effect of the hashish reveals itself by a series of intellectual disturb-
ances, Moreau described all the sensations with meticulous care.

In 1845 Moreau published his extensive book of more than 400 pages
entitled Du Hachich et de ’aliénation mentale (Hashish and mental illness).
Its detailed accounts of the hashish intoxication aroused the interest of
numerous physicians and the curiosity of many writers, and was followed
by a great deal of personal experimentation. Moreau’s book gave rise to
the modern researches regarding the effects of hashish, and can also be held
responsible for its use in certain Paris circles in the middle of the 19th
century. However, it never became a true epidemic in all parts of Europe,
confining itself mainly to the Near and Middle East.

Such factors as origin, education and environment as well as the atmos-
phere in which hashish is consumed, affects individuals in different ways.
Due to the great number and varying nature of the psychic effects of the
hashish intoxication, these cannot be outlined in the same way as the
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physical effects. However, Moreau enumerated eight main groups of symp-
toms. They are:

(1) General feeling of pleasure.

(2) Increased excitement combined with a heightening of all senses.

(3) Distortion of the dimension of space and time (generally a mag-
nification of the actual dimensions: Minutes are changed into days
or years, inches into feet, etc.).

(4) A keener hearing combined with a great susceptibility to music and
the phenomenon that ordinary noise is enjoyed as though it sounded
sweet.

(5) There often arise persistent ideas on the verge of persecution
mania.

(8) Disturbances of the emotions, mostly in the form of an increase
of already existing feeling.

(7) Irresistible impulses.

(8) Illusions and hallucinations of which evidently only the first
named are related to objects of the exterior world.

Moreau pointed out that psychiatry could profit from these experi-
ments by comparing the symptoms to those in mentally ill people. The illu-
sions produced by the hashish—are they not attacks of insanity? These
attacks will take on all the characteristics of violent insanity if only the
dose of the toxic agent is increased. Moreau had the occasion of sadly ex-
periencing this. His assistant in pharmacy wished to see the effects of the
Indian hemp when taken in a larger quantity, and swallowed 16 grams of
the extract.

A very intense delirium broke out, followed by agitation, incoherence and
hallucinations of all kinds. Three days passed before the young man re-
gained his ordinary calmness and the entire use of his power of reasoning.
During the course of the attack he maintained, however, some idea of
what was happening to him.

Moreau postulated that there exists in insanity a primary factor which
is the source of all symptoms; i.e., excitation, which is the primitive genera-
tive power. He attached special importance to this hypothesis, and considered
it as equal to other great scientific laws. Moreau also compared insanity with
dreams. The hypothesis is not new; it already preoccupied Aristotle. The
learned philosopher from Stagira writes in his books on “Dreams” that “the
reason why we, even awake, deceive ourselves in certain illnesses is the
same which produces in us, in our sleep, an impression of a dream.” The
favorite formula of Moreau was: “Insanity is the dream of the man who
is awake.”

Even though Moreau cannot be said to be dependent on his countryman
the French materialist and medical man La Mettrie (1709-1751) who said:
“Man is what he eats”, he still considered a range of causes for insanity.
With regard to the conception of an organic origin he writes: “I am not
against the conceptions of organic damage but I require to see the lesion: I
only believe in damages which are proven, not in those that are supposed
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to exist.” This certainly was a very wise position to take. Even in our days,
organic or biochemical lesions in mental illness have been difficult to prove.

Moreau loved art in all its forms. He gladly sought the company of
writers and artists. His works on hashish had put him in contact with nu-
merous poets and novelists and he was well acquainted with Balzac, Gérard
de Nerval and Théophile Gautier. The author of “la comédie humaine”
wrote him the day after a “fantasia” about an idea that he had had for
twenty years: “To make a new brain in an idiot (with the aid of hashish)
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in order to see if the mind could be expanded by development of the rudi-
ments.” It has a familiar ring.

Moreau passed away June 26, 1884, at the age of 80 after a short illness.
He was undoubtedly the first psychiatrist with interest in psychopharma-
cology. It seems that during his life time he was never recognized as he
should have been. Among those who did not understand his qualities was
regretfully Frangois Magendie (Collet 1962). On the other hand, Claude
Bernard once called hashish a psychopharmacological counterpart of cu-
rare. Up to recent years, however, with regard to hashish people have
been mostly interested in the literary feats of Théophile Gautier and Charles
Baudelaire, and “Le Club des Haschischins” with its strange meeting in the
old hotel on Ile St. Louis in Paris. It is perhaps typical that a very recent
collection of papers around the subject hashish only mentions Moreau in
passing. (Solomon Ed. 1966.)

Unlike Moreau Ernst won Bibra (1806-1878), was the prototype of a
wealthy, private scientist. Although he acquired academic degrees he per-
formed a good deal of his research in his own house.

Bibra was born in Unterfranken, studied in Wiirzburg, where he became
M.D. and Ph. D. and later partly in Niirnberg living on his estate Schweb-
heim. He was mostly interested in chemistry, but also was a geographer and
a numismatologist (Ginther 1901). Of special importance to this account
is his trip to South America 1849-1850. He was more or less forced to
leave for political reasons, because of his liberal attitude during the revo-
lution in 1848. :

The most important result of this journey—except for his travel ac-
count (“Reise in Siid-Amerika, B. Mannheim, 1854”) which is well worth
reading—is the book “Die narkotischen Genussmittel und der Mensch”
(Niirnberg 1855). The book was undoubtedly prompted by his South Amer-
ican trip, and is the first of its kind to summarize the effect of centrally
acting compounds, in all seventeen. He devotes chapters both to compounds
such as coffee and tea, and also to Amanita Muscaria, opium, hashish and
coca, the chewing of which he had rich opportunities to observe during his
trip to South America. Due to the fact that comparatively little was known
about these drugs at the time, Bibra’s book created quite a sensation. He
did not pursue this line of research, but devoted the rest of his life to his
private hobbies, such as numismatics and writing of novels.

There were other people who were to make such compilations during the
nineteenth century. One of them was Georg Noél Dragendorff (1836-1898).

Dragendorff was born in Rostock, Germany, as the son of a medical man, studied
chemistry in Heidelberg and learned the trade of pharmacy in his home town (Hart-
wich 1897-1898). His main interest was chemistry. The famous Witte pharmacy in
his home town soon expanded into a house of medicinal chemistry and Dragendorff
- became employed there. He heard lectures by Bunsen, Kirchhoff, Helmholtz and Erlen-
meyer, but it is said that he never had an opportunity to hear a lecture in pharma-
cognosy either in Rostock or Heidelberg. The first one he ever heard was the one he
had to give himself when he had become professor in Dorpat.

In 1862 Dragendorff was called to St. Petersburg to help organize the editing of a

journal of pharmacy. He learned to speak Russian and also helped organize the pharma-
cies in Russia. From St. Petersburg he was called to become professor of pharmacy
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and director of the Pharmaceutical Institute of Dorpat, 1864. Dorpat came to be his
home for 30 years, and when he finally resigned his chair in 1894 he returned to his
home town of Rostock, where he organized a private laboratory and carried on research
until his death.

Dragendorff’s work dealt with two things: one, relevant to the present
account, was the chemical investigation of plants; the other was toxicologi-
cal analysis. He was particularly interested in the medicinal plants used
by foreign people, and had acquired collections from far off countries in
his institute at Dorpat. His most famous work and a summary of his activi-
ties in the field, was published shortly after his death and is now a rare book :
“Die Heilpflanzen der verschiedenen Vélker und Zeiten”, 1898.2 With regard
to his chemical activities we only have to point out that he had numerous
pupils from many countries, and that no reputable phytochemist is unfa-
miliar with Dragendorff’s reagent for alkaloids.

Another German pharmacist who perhaps accumulated even greater
knowledge in one field of ethno-pharmacology was Carl Hartwich (1851
1917). (Schroter 1917.)

Hartwich was born in Tangermiinde where his father had a pharmacy, the manage-
ment of which the son took over in 1879. He was, however, so interested in scientific
activities that he sold the pharmacy and moved to Braunschweig. From there he went
to Bern in order to take his doctor’s degree and then again to Braunschweig to become
university lecturer in pharmacy and pharmacognosy. A few weeks afterwards (also
in Hartwich’s case before he had given one single lecture) he accepted a call to the
Swiss Polytechnical Institute in Ziirich. He began his service in the autumn of 1892
and stayed for 24 years, as professor and head of the Pharmacology Department.

Hartwich published a multitude of papers dealing with numerous drugs and stimu-
lants. In these studies the historical and ethnographical questions are strongly empha-
sized. Ot a particularly historical interest is “Die Bedeutung der Entdeckung von
Amerika fiir die Drogenkunde” (1892).

Hartwich’s most important publication, however, is “Die menschlichen
Genussmittel”, 877 pages with 24 tables and 168 pictures in the text (1911).
He worked on this monumental volume during a decade, with considerable
joy and even with the passion of a fanatic collector. The gigantic quantity
of material is astounding and includes drawings, photographs, observations
of his own, and literary notes from the most remote sources. The physical,
historical, ethnographical and commercial and ethical aspects of the com-
pounds are treated with the same love. The richly decorated book is a true
gold mine of information that was previously widely dispersed.

In addition to these voluminous collections of ethno-pharmacological and
ethno-botanical material there arose during the second part of the 19th
century the science of psychology. The pioneers in this field were Hermann
v. Helmholtz (1821-1894), Gustav Theodor Fechner (1801-1887) and Wil-
helm M. W. Wundt (1832-1920).

The foremost service of W. Wundt to psychology was the introduction
of laboratory investigation. Before his time experimental research in psy-
chology had been mainly individual. He gathered around him enthusiastic

3 At the time of writing a reprint of the original has been issued.

Georg Dragendorff, Die Heilpflanzen der verschiedenen Vidlker and Zeiten, Neudruck der Ausgabe
Stuttgart 1898, Antiquariat Fritsch, Postach 1043, 78/Ulm/ Do. Germany.
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students and assistants whom he trained in the methods of exact experi-
mentation. The first real institute for psychological studies was erected by
Wundt in Leipzig 1879 (Kraepelin 1920). It consisted of two rooms and
some tables with equipment, some of which was Wundt’s personal property.
No grant for equipment was available and Kraepelin tells how it had to be
made by hand from wood, tin, strings and cardboard. They had, however,
accumulators and chronoscopes. In spite of the obvious poverty the new
institute was filled with a pioneering spirit and enthusiasm.

Wundt had never had near contact with psychiatry or drug research even
though he had to do with it now and then. One of his first pupils was
E'mil Kraepelin (1856-1926).

Kraepelin was born in Neu-Strelitz (Mecklenburg-Strelitz), studied in Leipzig and
Wiirzburg with the intention at the very start to become a psychiatrist. He graduated
in 1878 and came to the Munich Mental Hospital. In 1882 he became assistant of
Flechsig in Leipzig, but soon left in order to work in the Institute of Wundt. At
the start working with experimental psychology, he later turned wholly to clinical
psychiatry which he endeavored to put on a new basis that brought world-wide fame
to his Munich Clinic.

Kraepelin published the first account on the use of the new psychological methods
in clinical pharmacology which he undertook during his tenure of a professorship in
Dorpat (1886-1890). In that remarkable university at this time worked also not only
Dragendorff but Rudolf Kobert, who held the chair in pharmacology. Obviously,
Kobert was the one who interested Kraepelin in applying his psychological tools to
the study of drug effects in man (Jelliffe 1931). Among the drugs he studied were
morphine and alcohol, and after he had left Dorpat this resulted in the first real
monograph of psycho-pharmacology where the new methods were applied: “Ueber
die Beeinfliissung einfacher psychischer Vorgiinge durch einige Arzneimittel—Jena,
1892.”

Kraepelin maintained a lifelong interest in the pharmacology of alcohol. In his hospital
he introduced variously colored lemonades immediately christened “Kraepelin liquors”
(Kolle 1956).

Kobert’s association with the clinic of psychiatry in the meantime had resulted in
the publication of another epoch-making paper, written together with one of
Kraepelin's co-workers (Kobert R. and A. Sohrt: “Ueber die Wirkung des salzauren
Hyosein,” 1887.).

Rudolf Kobert (1854-1918)started his medical career in Halle under ‘Theodor
Weber and spent many years as assistant to Schmiedeberg before he was called upon to
become H. H. Meyer’s successor at the famous department of pharmacology in Dorpat
(Sieburg 1919). He remained in Dorpat until 1897. The title of his chair was Pharma-
cology and Physiological Chemistry; he was also a teacher in History of Medicine
and Pharmacy. In 1899 Kobert became professor at the university of Rostock where
he remained until his death.

From Kobert’s hand originate a great many publications concerning pharma-
codynamics and toxicology. He wrote a textbook in toxicology which has had a con-
siderable influence on many fields including forensic medicine. He was one of the
two great toxicologists of the nineteenth century, the other being Louis Lewin. The
great learning and wide scope of his interest is witnessed among other things by
the issue during his time in Dorpat of “Historische Studien aus dem Pharmakologischen
Institut”. This work in five volumes is an invaluable source, among other things for
information to early research of drugs, also to research of drugs affecting the central
nervous system.

The above mentioned paper by Kobert and Sohrt is of considerable psycho-
pharmacological interest. For the first time here, dissimilarities and sim-
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ilarities between atropine and scopolamine are pointed out, the latter com-
pound at this time called hyoscine. Kobert and Sohrt in their carefully
conducted investigation demonstrated the sedative action of the latter com-
pound. The experiments were made both on animals and man, and included
a series of self-experiments. Kobert writes the following:

. . . During the past autumn vacation I had the opportunity to arrange at the
Department of Psychiatry in Dorpat and supervise directly an investigation of the
actions of a pharmacological agent. This investigation, which lasted several months,
was undertaken because work on animals is of value if it is extended to man. The
pharmacological agent involved was hyoscine.

. . . Mr. Sohrt, the assistant in the Department of Psychiatry, wrote up these experi-
ments at my instigation for his inaugural thesis. In view of its limited circulation I
wish to present here the following account taken from the thesis:

. . . Sobrt gave himself at 10.04 p.m. an injection of 0.5 mg hyoscine hydrochloride.
The pulse rate before injection was 64 per minute. After a latent period of 10 minutes
Sohrt observed as the first symptom a ptosis which made it difficult for him to keep
his eyes open. Gradually a feeling of heaviness without headache occurred. His head
tended to drop to his shoulders and it became difficult to keep the head upright. His
limbs felt as if they were lumps of lead attached to the body. There was a marked
tiredness.

Throughout this period S. was fully conscious and able to give an account of
everything and to answer questions speedily. He was able to read his own writing
without much difficulty and did not feel sick. At 11.25 p.m. he stood up, but his walk
was unsteady. He went to bed, therefore, and at once fell asleep. He had a quiet
sleep without dreams. On the following morning S. woke up at 9 a.m., instead of at
5 or 6 a.m., which was his usual time. His head felt slightly numb, but this symptom
disappeared after breakfast.

These experiments show that hyoscine, 0.5 to 1 mg, given subcutaneously, produces
in healthy man dryness of the mouth, dilation of the pupils, marked sleepiness and
tiredness, but is devoid of other special actions.

. .. In mnearly all those cases of illness which are associated with a state of
excitation hyoscine produced sleep promptly or at the very least induced sedation,
even when all other drugs used for this purpose failed to produce an effect.

By far the most interesting personality of all psychopharmacologists of
this time was Louis Lewin (1850-1929).

Lewin was born in the small town of Tuchel in Western Prussia. In 1854 he came
to Berlin where he remained more or less until the end of his life. He graduated from
the University of Berlin. In 1875 as an M.D., he studied for a while with Pettenkofer and
Voit in Munich, and became “Privatdozent” in pharmacology in Berlin in 1881. In 1894
he became titular professor at the University of Berlin but held no full academic posi-
tion. Only as late as 1919 did he become permanent honorary professor at the Technical
Academy. There has been much speculation about the reasons why Lewin did not ad-
vance academically in pharmacology and toxicology, and it has been said that he could
have become head of the greatest pharmacology department in Germany had he re-
nounced his Jewish faith and consented to become baptized. Whatever truth there may
be in this, he established his own private laboratory and lecture hall in No. 3 Ziegel-
strasse in an old tenement house in the centre of the medical district of Berlin. He
preferred to teach and to do his research with his own means in these surroundings.
Financially, he was partly enabled to do so through the fact that although he had no
official position, the courts preferred him to all other experts in Germany in toxicology
and industrial hygiene.

Lewin’s way of lecturing was extraordinary and held the audiences spellbound. It
has been said that he expounded facts with a contagious enthusiasm and performed his
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experiments with loving care. Any narrow specialization was foreign to him. He could
quote flawlessly in foreign languages, and marshal facts from all four corners of the
world and all periods of history. Classical and contemporary authors were all familiar
to him. Many famous men who visited his lectures were deeply influenced by him. Among
them was J. J. Abel who has been called the father of American pharmacology. Lewin’s

outstanding wide general knowledge meant that he had many friends among scholars
in other faculties.
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Among Lewin’s personal acquaintances were the explorer Georg Schweinfurth, and
Albert Einstein. In history, geography and anthropology his knowledge was enormous;
he showed special interest in travel and topography. It is said that scarcely a travel
book of importance was unknown to him. His own travelling included visits, among
other places, to the United States, Switzerland and Italy.

‘When surveying Lewin’s works one is greatly helped by a list he compiled himself
before his death. The list includes 248 major publications in the years 1874-1929. From
the list are excluded book reviews, printed discussions and other minor communications
of his which were also numerous. Among the publications there are about a dozen books
and monographs. Lewin himself claimed that by 1880 he had already decided to devote
most of his time to the side effects of drugs.

Lewin’s first major work, in 1881, “Nebenwirkungen der Arzneimittel”, Pharmakolo-
gisch-klin. Handbuch (Berlin, A. Hirschwald), dealt with this topic and became a classic
and the first of its kind. This book had two more editions and was translated into three
languages, including English. Notable among the other books are his outstanding text-
book in toxicology, a summary of all available knowledge of arrow poisons, two volumes
on the effects of drugs on the eye, and another work in which he gives the world’s his-
tory as seen by a toxicologist, “Die Gifte in der Weltgeschichte” (J. Springer, Berlin
1920).

It is not possible here to summarize all the fields of interest to which Lewin
made original contributions, but it is appropriate to dwell on his activities in
psychopharmacology, a topic in which he published some 20 articles. His
own contributions to the field occurred mostly in the 1880’s. Then he more
or less left this field, but in 1924 summarized admirably his own work and
those of others in the first edition of his book “Phantastica”. The long delay
certainly did not mean that he remained unfamiliar with the progress in
the field; on the contrary, the books show that he kept up to date with all
achievements made.

Lewin’s first publication, in 1874, was a study of chronic morphinism,
which he was one of the first to investigate scientifically. In 1886 there ap-
peared his monograph on Piper methysticum (Kawa Kawa) : “Ueber Piper
methysticum (Kawa).” (Monographie. Berlin. A. Hirschwald). This is a
very comprehensive review of all aspects of the use of Piper methysticwm and
current research on its constituents and their chemistry, pharmacology and
clinical effects. This admirable monograph is now understandably much out
of date in its chemistry and pharmacology, but it was a pioneering work,
and the period following its appearance saw the first real progress being
made in the chemistry of kaava. In 1889 appeared another similar mono-
graph: “Ueber Areca Catechu, Chavica Betle und das Betelkauen.” (Mono-
graphie. Stuttgart. F. Enke) an equally comprehensive review.

Before that, however, Lewin had had occasion to get into polemics with
Sigmund Freud about coca and cocaine. This strange episode in the history
of science runs as follows:

A century ago the height of nationalistic pride was to have a man-of-war
circumnavigate the globe. Austria, a sea power in those days, planned to
send the Novara on such a trip. Prof. Wohler of Gottingen just before de-
parture requested the naturalists on the expedition to bring him back a suffi-
cient quantity of coca leaves to carry out a thorough investigation. Dr.
Scherzer, one of the scientists, did manage to get some 80 lbs. of leaves to
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Louis Lewin (1850-1929). Picture taken about the time of his trip to the United States.
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Prof. Wohler. His assistant, Niemann, succeeded in isolating an unusual
crystalline organic base.

The first description of cocaine occurs in Tagesber. allgem. med. Zentral-
Zeitung, 25 April 1860, p. 262-263. It is noted that, “It would seem that Coca
will be of great use to the medicine of the future. . . . It has the remarkable
action on the nerves of the tongue that after a few moments the place of
contact becomes anaesthetized and almost insensitive”. In 1859 Paolo Man-
tegazza’s description of the therapeutic versatility of coca aroused much in-
terest but little confidence, although subsequently his reports have been largely
verified. However, early investigations in Austria, Germany and England
were largely negative in their findings, and by the 1870s there was general
disillusionment.

A military surgeon, Aschenbrandt, in 1883 claimed a remarkable effect
of cocaine upon Bavarian soldiers enabling them to better endure hunger,
strain, fatigue and heavy burdens. He anticipated a demand of today’s purists
in experimental design by adding the cocaine to the drinking water and not
telling the soldiers. Unfortunately the use of control subjects was overlooked
and Aschenbrandt was anything but unbiased. Palmer (1880) in the Louis-
ville Medical News, and Bentley in the Detroit Therapeutic Gazette (1880),
had described the use of coca in the treatment of morphinism. The Louisville
Medical News said in its editorial comment “one feels like trying coca with
or without the opium habit. A harmless remedy for the blues is imperial.”

In 1884 Sigmund Freud wrote to his fiancée that he had been experimenting
with “a magical drug”. After dazzling success in treatment of a case of gas-
tric catarrh he continues “If it goes well I will write an essay on it and I
expect it will win its place in therapeutics by the side of morphium, and
superior to it. . . . I take very small does of it regularly against depression
and against indigestion, and with the most brilliant success.” He urged his
fiancée, his sisters, his colleagues, and his friends to try it (Jones 1956). That
same year he published an article “Uber Coca” which among other virtues
extolled the drug as a safe exhilarant which he himself used and recom-
mended as a treatment for morphine addiction. For emphasis he stated, in
italics, that “Inebriate asylums can be entirely dispensed with” and a cure
effected in 10 days. That same fateful year he used it for this purpose in
treating his close friend, Ernst Fleischl. For a while the treatment succeeded
but increasingly larger doses were needed. Freud spent one frightful night
nursing Fleischl through an episode of cocaine psychosis and thereafter was
bitterly against drugs, rarely permitting them even for himself during op-
erations for the painful carcinoma of the jaw which finally killed him.

Freud’s paper on Coca was subjected to a severe criticism by Louis Lewin
(1885). Among other things, he said:

I want to state explicitly that according to all available evidence coca is no substitute
for morphine and that a morphine addiction cannot be cured by the use of coea. . . .

I am convinced that coca cannot be a substitute for morphine for any length of time

sinee the real morphine addict wants the specific morphine effect and since he can very
well distinguish the euphoria of other substances. Such an exchange does not suit his
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special needs. The morphinist wants more than the euphoria which can be brought about
in normal man and which Freud experienced himself when taking 0.05-0.1 gr. cocaine

hydrochloride.

However, even if it were possible to treat a morphine addict for a time exclusively
with cocaine and even if he were given very large doses producing hallucinations and
a pleasant sopor, there would very likely occur a case of what I would like to call double
addiction. The man in question would use cocaine in addition to morphine in the same

way as many morphine addicts use chloroform, chloralhydrate, ether, ete.
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Lewin’s clear perception of this question was corroborated by A. Erlen-
meyer slightly afterwards, and also by others, Lewin never understood Sig-
mund Freud, especially not his psychoanalytical works, and used to refer
to him as “Joseph der Traumdeuter” (“Joseph, the dream interpreter”).

In 1887 Lewin made a cross country trip in the US and Canada. According
to some lines in his travel account he had thought about emigration, He
traveled together with one Mr. John Warburg whom he called uncle. His wife
had grown up in the Warburg family in Hamburg. Other members of this
family were famous botanists. Lewin’s trip across the country resulted in a
hand-written manuscript of more than 300 pages with numerous photos,
illustrations and cuttings glued into it. It is a family property never printed
and not intended to be.* It was written as a gift to his wife and given to her
upon his return to Berlin. The manuscript is a treasure of wealth of informa-
tion about the US about 1880. Lewin’s itinerary took him also into Canada,
to the big lakes, to San Francisco, Detroit, Washington and back His deter-
mined way of travelling is well borne out in what he says about his stay in
San Francisco: '

My main purpose in visiting San Francisco had been to see for myself “Chinatown”,
as the Chinese quarter is called, and especially the smoking of opium. In our hotel we
asked for a guide. It appeared that we could get one for 10 dollars—40 mark. What
an insolent overcharge! We asked in a ticket-office—the same charge, but with a redue-
tion to half the price for a guided tour in the daytime. But during the day there is
nothing to see there and everybody can then walk through the quarter and the shops.
I decided to show those swindling yankees that we were able to find the right way by
ourselves. We asked a policeman what to do to get a policeman as guide. He directed us
to the main police-station. There I explained my request after having shown my card.
‘When the captain began long deliberations with someone else I showed him the legitima-
tion I had received from Washington. This proved effective. We were to meet our police-
guide at 9 o’clock in the evening at the station. We told this to Mr. H. who wanted to see
Chinatown too. Strange to say—the better society of San Francisco does not know it.
On the way we passed the stock-exchange and went in. After a few paces we meet the
strapping policeman, our companion for the excursion. After a short time we arrived.
How many different impressions do I bring home from this visit! From the moment we
entered this quarter in which approximately 30,000 Chinese live till we left it, an
unpleasant odour did not leave us. It is impossible to describe it, it is so repugnant
that even uncle was, at the beginning, somewhat repelled and disgusted. The streets
were repulsively dirty and filthy. People throw everything in the streets to let it rot
there. It is impossible to use the so-called sidewalks, partly because they are full of
baskets and boxes, partly because there yawn everywhere cellar-holes one might easily
fall into. I had to roll up my trousers. What a contrast to this filth, when we entered the
first shop, a barber-shop! There two Chinese were sitting, under the hands of the
barbers. They had just finished shaving the hair from the forehead to the top, and were
occupied in tidying the ears and the noses of their clients with very small knives—not
wider than a straw—and very fine sponges with handles. The barbers removed all hair
and other substances. On the other side of the street there was a food-shop.

The streets are dark, lighted only by the shops and by candles burning in the street
in front of the houses. Every few paces 6-8 wax-candles are stuck into the ground.
These candles burn down very quickly, but their long stem consists of incense, so that
there are hundreds of incense-candles fuming in the streets. Asia in America! What a
contrast of customs and habits! But that was not yet the worst by far. We entered a

4 The author wishes to express his gratitude to Mrs. Irene Sachs, N.Y., for permission to publish

part of the travel account and to Mrs. Hertha Jaffé and Mr. Mordechai Yaffé, Israel, for help with
the translation.
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Pages from Louis Lewin's travel account related to visit to Chinatown in San Francisco.

pitch-dark house—or so it appeared to us as we went in, for we had to light up the
entrance with matches. By and by we could see some light in the passage we were
standing in. We were in the only house built in Chinese fashion. I am not expert
enough to describe it to you as it really is or to make a drawing of it. Perhaps you will
get some idea? I sketeh it as follows. As far as I could see there are 2-3 such stories,
a cellar-story, the groundfloor and one above. I might be mistaken as to dimensions and
numbers of rooms but the arrangement in the plan is correct. I sketched it from
memory while travelling through the State of Colorado. I must explain the broad dark
areas. These are apertures leading to the cellar. There are corresponding apertures in
the first story, I think for illumination. If I remember right, there is a banister on
one side.

We lighted our way down the stairs leading to the courtyard and to the cellar-story.
Darkness enveloped us. Our guide opened a door with a glass-window—all the doors have
a window like this—through which a faint light was glimmering. What we could see was
interesting fo me, but in general an unpleasant view. In a small room, less than two arm-
lengths long and wide, we saw plank-beds all around leaving only very little free space
in the center of the room. On one of these I discovered a crouching figure holding an
opium pipe and inhaling deeply the pernicious fume. Before him burned the small oil-
lamp for the preparation of the opium-pill. Such a pill, even a bigger one, is, as I saw,
enough for 2-3 draughts, seldom four. The extract of opium has an almost honeylike
consistence. With a very fine metal-spatula—I have a similar one—he takes a small
amount of the extract and puts it somewhere at the clay-top of his pipe. He then again
takes the opium up, this fime with the needle-like other end of the spatula, passes it
lightly through the flame to condense it and make it more malleable and tries by turning
the needle round and round to give the opium pill a eylindrical form. After passing the
material another two or three times through the flame the desired form is achieved. He
sticks the needle into the aperture of the pipebowl and, while drawing it back, he
presses the small eylinder of opium into the aperture of the bowl with his index-finger.
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Now he puts his mouth to the pipe-stem and sucks deeply, deeply, while letting the
opium-cylinder evaporate near the lamp—it looks for all the world like a thirsty man
putting his pint-glass to his lips and emptying it in deep endless draughts. After approxi-
mately half a minute he exhales the fumes which in the meantime have been partly
absorbed through the mucous membranes of the lungs. This same procedure occurs
6, 8, 10 times and even more until the gratification of the opium-visions provide the
compensation for the troublesome preparations. He feels himself transplanted from his
wretched surroundings. He sees palaces, riches, opulent repasts, splendid garments,
beautiful amorous women and perhaps officies, titles and decorations descending upon
him. In the morning he awakes—on a straw-mat or a heap of rags in a lightless hole
filled with pestilential air. Again he trudges by daylight to the hole where he lives. Who
can blame this human being—with his low grade of education, deprived of moral sup-
port—if he returns again and again to the pleasurable world of the opium-vision at
night?

Again we enter a house, going along what seem still narrower passages. You feel your
heart beating at the thought of a sudden conflagration. Not the most precipitous point of
the Canadian Pacific Railway gave me so much fright: The feeling of being shut-in in
these passages nearly choked me!

Lewin also managed during the same trip to visit the stockmarket, Chinese
restaurants and theatres, the house of the Salvation army, and another house
from which he fled in Victorian dismay.

However interested Lewin may have been in San Francisco’s China Town
and the smoking of opium, the city he really longed to visit was Detroit. He
arrived there on September 16, 1887:

My first errand was, of course, a visit to Parke Davis. We drove along a splendid wide
avenue bordered by residences with beautiful gardens. Soon we were marvelling at a
grand extensive building adorned with sand-stone. This building which belongs to the
company, is not yet fully finished. We enter the office where there work well over fifty
book-keepers, male and female, cashiers, clerks, stenographers ete. Mr. Wetzell showed
us round the factory and the printing-shop—I had not expected such a magnitude and
such a skilled exactitude of workmanship. It is impossible to enumerate all particulars
to you. Summing up, I can only tell you that the different departments are exemplary,
from the preparation of juices and extract, the extraction of drugs, bottling, labeling,
the homogenization of plants to the manufacture of pilular mass, sugaring and coating
of pills ete., ete. . . . In short, the manufacture of pharmaceutical preparations is worthy
of the American genius for machinery and for exactitude and cleanliness of use. What-
ever I received—preparations drugs etc.—you will see for yourself when everything
arrives in Berlin.

Among these things he carried back with him to Berlin from Parke Davis
Co. was Peyotl, the “Mescal buttons”. We know this exactly because he has
stated himself that he got it from the Parke Davis and Co. during his Ameri-
can trip. He was not long in investigating its properties and there appeared
in Schmiedeberg’s archives and the Detroit Therapeutic Gazette the first ac-
counts of the pharmacologic properties of Peyotl (Lewin 1888). He says in
his summary :

It has been proven for the first time that a cactus can possess an extraordinarily high
toxicity. It will now be appropriate to elucidate the chemistry of this Anhalonium and
then go further with the investigation of other species of Anhalonium. One must, how-
ever, also investigate to what purpose and to what extent these Miscal buttons (Sic!)

are used as stimulants. In a not too distant future I hope to be able to give evidence
about this.
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For some reason he never did, although he wrote in 1894 a second long
article on what was then called “Anhalonium Lewinii and other cactea”
(Lewin 1894). By then, however, Arthur Heffter had already started his
work on the active principles in the mescaline cactus.

Arthur Heffter (1860-1925) was born in Leipzig and representative of the
old German school of pharmacologists with a thorough chemical background
and a medical training. (Straub 1924, Heubner 1925, Joachimoglu 1960). He
worked for some years in agricultural chemistry and then switched to study
medicine in Leipzig, at the same time working in the laboratory of R. Bohm.
His habilitation took place in 1892, after which he for some time worked
under Schmiedeberg in Strassburg. Later he held positions in various uni-
versities, Leipzig, Bern, Marburg, and finally in 1908 became Liebreich’s
successor at the department of pharmacology, University of Berlin, where
he held the chair until his death.

Heffter’s research activities covered a wide scope of topics. As lecturer he
was, however, to say the least, mediocre.

Lewin did not like Heffter and Heffter did not like him. They had very different
opinions on many things—this concerned particularly Anhalonium Lewinii (Peyotl) on
which Heffter also had done work. It was a priority competition between the two. I
don’t remember it exactly, but I have the feeling that it was something of the sort. Lewin
was more the artist and interested in the social implications of these substances.
Heffter was not very verbal, awkward, frankly in the presentation of his material. On
the other hand, here was this tremendously stimulating, flamboyant orator Lewin who
carried away his audience with his enthusiasm. The atmosphere fused into the most
extraordinary experience every time we went to that place to listen to his lecture, and
you did that in spite of the fact that you didn’t have to—it was enough had you followed
only Heffter's lectures. I went to Heffter’s lectures, of course, and I was bored. Lewin
lectured the first time and I was captured—I went there every time. (Krayer 1963).

Heffter proceeded systematically to find the psychoactive principle in
Peyotl by working it up into chemical fractions and testing these on himself
in heroic self experiments, much the same way as Albert Hofmann later did
with psilocybine. It is psycho-pharmacologically interesting to see what kind
of wonderful visions an obviously dry man like Heffter got out of mescaline.
Here is his account of the first experiment carried out with pure mescaline in
man, in 1897:

Violet and green spoits appear on the paper during reading. When the eyes are kept
shut the following visions occur. At first there are violet and green spots which are not
well defined, then come visions of carpet patterns, ribbed vaulting, etc. From time to
time single dots with the most brilliant colours float across the field of vision. The
phenomena are generally not as clear as those in the two preceding experiments. Later
on landscapes, halls, achitectural scenes (e.g. pillars decorated with flowers) also appear.
The visions can be observed until about 5:30 p.m. Nausea and dizziness are at times very
distressing. The appreciation of time is reduced during the first hours of the afternoon.
In the evening welllbeing and appetite are undisturbed and there is no sign of
sleeplessness.

The results described above show that mescaline is ewclusively responsible for the
major symptoms of peyote (mescal) poisoning. This applies especially to the unique
visioms. The experiment performed on 23rd November shows that mescaline hydro-
chioride, 0.15 g, produces a pattern of symptoms which differs in only a few respects
from the one obtained with the drug. Both mescaline and the crude drug produced
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bradycardia, pupillary dilatation, headache, dizziness, clumsiness of 1imb movements, loss
of appreciation of time, and, what is most important, characteristic visions.

An attempt to discuss the action of mescaline in detail would not accomplish anything
in view of the limited number of experimental data, but physiologists and experimental
psychologists should find work in this field rewarding. It is very likely that we are
dealing with an action on the central nervous system, although excitation of the periph-
eral visual apparatus can not be excluded. In this connection I would like to mention
that Privatdocent Dr. Kritckmann, the first assistant to the Ophthalmological Depart-
ment in Leipzig, kindly examined me when I carried out the experiment on November 23.
He was unable to find any reduction of the visual field either in general or in relation to
colours.

At the present moment I would like to leave open the question of whether or not any
of the peyote (mescal) alkaloids has a therapeutic value. As far as mescaline is con-
cerned the answer is probably no. Weir-Mitchell and Ellis believe that peyote (mescal)
will also become popular amongst cultured people as an intoxicating drug. I think that
this is unlikely because the results which I obtained on myself show that the side-
effects are so pronounced that they considerably spoil the appreciation of the beautiful
visions.

The discoveries of Lewin and Heffter excited a lively interest in the appli-
cation of the drug in man. Lewin’s pupil, Beringer, carried out numerous
experiments in man with mescaline.

Kurt Beringer (1893-1949) was born in Uehlingen (Schwarzwald) as the
son in a peasant family (Jung 1949, Ruffin 1950). In 1911-1914 he studied
medicine in Heidelberg, and in 1918 he took part in the war as assistant
doctor. In 1921 he became attached to the Heidelberg Psychiatric and Neuro-
logical Clinic of Wilmanns, where he stayed for 12 years. In 1928 he took
part in an expedition to Mongolia. In 1934 he came to Freiburg, where he
stayed for the rest of his life.

Among many papers, Beringer published one regarding hashish intoxica-
tion: “Zur Klinik des Haschischrausches” (1932), and two papers on super-
stition: “Hexen- und Aberglauben im Schwarzwald” (1938), and “Formen
des Aberglaubens in Schwarzwald” (1938). These papers bear witness to his
interest in ethno-pharmacology. His magnum opus, however, is “Der Meska-
linrausch” (1927), translated into Spanish but never into English. This book
is to mescaline what Moreau’s book is to hashish. It gives a clear cut descrip-
tion of the psychic and somatic symptoms, and should be consulted by who-
ever is interested in the actions of mescaline.

A renewed interest in psychopharmacology was awakened in Germany
around 1928. It was at this time that Lewin and others became interested in
the properties of the South American vine Banisteria Caapi.

On the 13th of February, 1929, Louis Lewin and Paul Schuster gave a
paper at the Berlin Medical Association. They described the action of
Banisterin prepared from Banisteria and later proved to be identical to
harmine in experiments both in animals and man (Lewin and Schuster 1929).
At this time they had only 1.2 g of the drug, of which they had given 0.02-
0.04 g to 18 cases of Parkinsonism. The side-effects were reported to be a
slight nausea, paleness, tremor and bradycardia. A quarter of an hour after
the injection the patients had a feeling of being able to move more easily, even
in difficult cases with contractures. An improvement was reported of, among
other things, swallowing, chewing, speech, eating, movements of the arms and
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walking. They observed a lessening of muscular rigidity. The improvement
lasted 2-6 hours, occasionally seven days.

It is remarkable that at this time a film of the action of the drug in three
patients was shown. This undoubtedly constitutes the first documentation of
the action of monoamineoxidase inhibitors. Lewin pointed out that the drug
always affected the ability to move, and seemed inactive psychically. Their
demonstration raised a tremendous interest, and the popular press took up
the question of this so called “magic drug”. Louis Lewin, sick and old at the
time, managed to complete a monograph on the subject before he passed
away: “Banisteria Caapi, ein neues Rauschgift und Heilmittel” (1929).

In the same year Beringer gave a review of the clinical papers where
harmine had been used up till then. He also had oceasion to comment upon
its pharmacodynamics, and deplored the inaccurate knowledge of how the
drug worked. The following sentences are perhaps prophetic:

First of all it is necessary to find out how it affects the central nervous system;
whether this is due to a direct action upon certain centers of the brain or indirectly
through the autonomic nervous system through a change of metabolism. Many things
speak in favour of the latter explanation.

4

Kurt Beringer (1893-1949)
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Beringer also commented that new experiments in his clinic showed that
the action was not limited to the extrapyramidal system. In his review he
pointed out that no differences could be found between banisterine and
harmine. Tt seems at this time that all research workers considered harmine
as a new drug for the symptomatic treatment of certain extrapyramidal dis-
eases, and that in many cases it did more than previously known drugs. It
proved useful, especially, in the cases of postencephalitic Parkinsonim that
were prevalent at the time. Some patients had been on the medication con-
tinually for more than a year without decrease in drug effect. The treatment
was in no way incompatible with previously used drugs, such as scopolamine.

The most remarkable account from this time is perhaps the description of
the self experiments by L. Halpern (1930 a and b). Dr. Halpern gave her-
self doses of up to 0.04 g per os and 0.03 g subcutaneously. The action was
sudden, and she had an immediate impression of excitement, with difficulty
remaining in one place to continue her intellectual labor. Unrest was the
dominant symptom at smaller doses. All actions were felt as if they were more
easily done. No euphoria and no clouding of the senses was observed. These
symptoms Dr. Halpern explained as stimulation of the cortex:

In all probability, harmine acts upon the motor system as a central cortico-motor
regulation as a stimulating agent acts upon the motor neurons, physiologically to in-
crease excitation. By higher doses, this excitation was increased even in a belligerent
way : The author, who normally is not belligerent, has herself experienced this dis-
charge of the motor functions. The subject started a fight with a man in the street,
where she was the one who attacked, even though according to the circumstances the
prospect for the attacker was very unfavorable.

The consciousness was in no way influenced and in no way abnormal, but the impres-
sion was felt as if the consciousness was packed in ether. An increased concentration
of observance was felt. When lying on a sofa, the lightness increased to a feeling of
a fleeting sensation, and the weight of the body was subjectively less. These clinical
observations should be compared to the state of levitation frequently reported to occur
with the crude drug ayahuasce or caapi.

Dr. Halpern continued her studies in Parkinson patients, and pointed
out the differences in action between scopolamine and harmine and the
duality of Parkinson’s disease. As is now well known, the monoamineoxidase
inhibiting property of the harmala alkaloid was found as late as 1958 by
Udenfriend.

The enthusiasm for the harmala alkaloids vanished temporarily during the
thirties, as did much of the interest in ethnopharmacology. A few people,
however, worked remotely and undisturbed by the rising tide of synthetic
chemicals and the general lack of interest in exotic poisons. Among them
was Blasius Paul Reko, more commonly known as Blas Pablo Reko.

Blas Pablo Reko (1876-1953) was born in Prerau, Austria (Cook de Leonard 1955-
1956). His mother came from Czechoslovakia. Under the influence of his grandfather
he decided to study medicine at the University of Vienna, where he graduated in 1901.
From the year 1903 he dwelled in America, first in Chicago, in 1907 in Guayaquil
Ecuador, and finally in Mexico City. It would seem that he came to Mexico in 1911.

He lived no less than 15 years in Oaxaca where he worked professionally for some
mining companies. It was during this time that he became interested in the local
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flora, especially medicinal plants. His interest in this field was combined with ethno-
graphical and etymological studies. He published many articles in “El México Antiguo”
about the flora of Oaxaca. He became interested in astromythology through his interest
in ethno-botanies.

Reko said himself that he published his papers only to satisfy his per-
sonal taste. This concerns perhaps mostly his numerological work. To the
present reader, his ethno-botanical papers seem to be of special importance.
He was a good botanical observer and had a large collection of indigenous
plants, among them the magic mushroom used by the Mazatecs. His studies
were summarized in “Mitobotdnica Zapoteca”, México, 1945.

In Jan. 1937 Reko wrote the following letter to Henry Wassén, anthro-
pologist and curator of the ethnographical museum, Gothenburg, Sweden:

Jan, 31, 1937.
Gelati 15, Tacubaya, D.F., Mexico
Mr. Henry Wassén
Goteborgs Museum
Giteborg, Sweden
My dear Mr. Wassén :

.. . Apparently you confound me with my cousin Vietor A. Reko, the author
of “Magische Gifte”, a journalistic piece of work, by the way, which you need not
to take very seriously, since its author is neither a botanist nor has he any personal
experience with the drugs described, most of which he has not even seen and would
not recognize if he saw them. It is a cleverly made up miztum compositum of compiled
facts and wild inventions of his own fancy, intended for popular consumation.

I have deep interest in the work of Prof., Santesson and would like to come in touch
with him, as I can furnish him some very important botanical materials, awaiting the
solution of their mystery by a competent chemist. I am forwarding to your direction a
sample of the “Piule” seed, together with an article of mine on this topic (published in
1920 and reprinted in El. Mex. Ant. 1934) in the hope that Prof. Santesson might
get interested in the problem and conduct some experiments in that line.

Very likely I get this year also g_pecimen of the Teonanacatl, still used for religious
rites in some secluded places, but so far never identified . . .

With best regards
Yours truly
Dr. B. P. Reko.

Both the Piule-Ololiuqui and the Teonanacatl did arrive.

Carl Gustaf Santesson (1862-1939) definitely has a place in ethno-pharma-
cology. He was professor of pharmocology in Stockholm from 1895 to 1927,
and had studied both with Bohm in Leipzig and with Schmiedeberg in
Strassburg. (Liljestrand 1939). These teachers influenced his interest in,
among other things, the study of compounds such as strychnine, strophan-
thine and curare. He published about 20 papers on arrow poisons, collected
from all parts of the world. Especially important, however, is the work he
carried out after retirement. The Mexican drugs he obtained were investi-
gated and the results published in journals that are not easily found nowa-
days (Santesson 1937, 1938). Among them were Ololiuqui and Teonanacatl,
the magic mushroom of Mexico, subsequently investigated by Wasson, Heim
and Hofmann. Santesson did not have much of the latter, but succeeded
in carrying out animal experiments with Ololiuqui. It is to the credit of
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Santesson that he was able to notice the central action of this drug in
animals, and that in his paper he writes:

In some way the animals had lost their initiative. It seems to me that there is a
a partial paralysis of the brain, a kind of narcosis . . . in these animals there is a
certain central depression without any other obvious symptoms.

He concludes his paper by saying :

The drug deserves a thorough investigation which can only be done with a larger
supply of material.

With Santesson’s papers expire the old pre-World War IT activities in the
ethno-pharmacologic search for psychoactive drugs. The revival was to come
about ten years later.
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Introduction

The very descriptive word ethnobotany has been defined in sundry ways
in the 70 years since it was created and first used by Harshberger (23).
Although Harshberger indicated how ethnobotanical investigation could
be integrated into overall research, he failed to offer a definition of his new
term.

Years earlier, in 1874, Powers (38) had used the term aboriginal botany
to refer to a study of “all the forms of the vegetable world which the ab-
origines used for medicine, food, textile, fabrics, ornaments, etc.”

Tt was, apparently, not until 1916 that a truly broad concept emerged
that went beyond mere identification and cataloguing of plants used by
primitive peoples. This broad definition of the term ezinobotany, now rather
widely held, was promulgated by Robbins, Harrington and Freire-Marreco
(42), and, in effect, attributes to this discipline a study and evaluation of
the knowledge of all phases of plant life amongst primitive societies, and
of the effects of the vegetal environment upon the life, customs, heliefs and
history of the peoples of such societies.

Jones (27) has offered the following precise definition: “the study of the
interrelations of primitive man and plants.” It is interesting to note that
Jones and others (9) prefer to restrict etAnobotany to man in primitive states
of culture. While this premise may and probably does almost always obtain,
there is really no reason to circumscribe the term in this way. Vestal and
Schultes (62) looked upon ethnobotany as a part of economic botany. Since
I do not hold that ethnobotany need be limited exclusively to man in primi-
tive society, my own definition (46) circumscribes ethnobotany as “a study
of the relationships between man and his ambient vegetation.”
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Ethnobotany and the Search for New Drugs

It is natural that an interdisciplinary field such as ethnobotany be replete
with problems for investigation. These are and have been not only numerous
but varied as well, and the burgeoning nomenclature bears witness to this
variation. In recent years, such terms as archaeoethnobotany, ethnomycology,
ethnoecology and ethnopharmacology have been proposed and have come
into use.

Nowhere perhaps have the potentialities of ethnobotanical investigation
been more scintillating than in the search for new psychotomimetic drugs
(67). These potentialities have been realized in the case of a number of new
and previously known hallucinogens that are now relatively well understood :
the narcotic mushrooms and morning glories of Mexico; the ayahuasca-
caapi-yajé complex of South America; the intoxicating snuffs of the Orinoco
and Amazon basins. They remain to tantalise us, however, in the case of
several narcotics known vaguely from common names or from sketchy reports
of travellers and missionaries: several South American snuffs; the marari
of lowland Bolivia; an intoxicating “tree-fungus” of the Yurimagua Indians
of eastern Peru; the yurema root infusion of the Pankarar of Brazil; the
magic woi of the Yekwana of southern Venezuela. Furthermore, they chal-
lenge us to find, through ethnobotanical avenues, new psychotropic plants
that most certainly are still in use, but which have never been seen nor re-
ported by the prying inquisitiveness of man outside of the culture that
employs the narcotics.

I cannot help thinking that Linneaus himself must have had ethnobotany
in mind, at least in part, when he in 1754 wrote in a museum catalogue the
following philosophy: “Man, ever desirous of knowledge, has already ex-
plored many things; but more and greater still remain concealed; perhaps
reserved for distant generations, who shall . . . make many discoveries for
the pleasure and convenience of life. Prosperity shall see its increasing
Musuems, and the knowledge of the Divine Wisdom, flourish together; and at
the same time all the practical sciences . . . shall be enriched ; for we cannot
avoid thinking, that what we know of the Divine works are much fewer than
those of which we are ignorant.”

In the search for new hallucinogens, we have much to do and little time
in which to do it. Peoples in primitive societies, because they live most in-
timately with their immediate vegetational environment, do possess a valu-
able understanding of the properties of plants, even though their knowledge
of plants has sometimes been optimistically exaggerated by both lay en-
thusiasts and ethnopharmacological zealots. The aborigines’ knowledge and
understanding, furthermore, is probably everywhere far from complete. It,
therefore, behooves all of us interested in a search for new psychotomimetic
drugs to carry out our investigations along several avenues of approach, not
following the ethnobotanical avenue to the exclusion of others (62). It is,
however, the place of ethnobotany in this search that I shall here discuss,
and I want merely, at the very start, to put it thus into proper perspective.
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Civilization is closing in on many, if not on most, parts of the world still
sacred to the less advanced cultures. It has long been pressing in, but its pace
is now accelerated as the result of geographically extensive wars, extended
commercial interests, increased missionary activity, widening tourism.
Modern methods of travel and penetration have given civilisation the tools
for this accomplishment. Road-building programmes in Latin America pro-
vide us with but one example of how fast this penetration of the hinterlands
is proceeding.

Our great concern lies in the progressive divorcement of man in primitive
societies from dependence upon his immediate environment. I have often
stated that perhaps the greatest enemy or, at least, competitor, of ethnophar-
machological research is the arrival and cheap availability of the aspirin pill.
More than once this has initiated an astonishingly rapid disintegration of
native medical lore. I doubt that social scientists are fully aware of the
rapidity of this disintegration, but the ethnobotanist cannot fail to see it.
That the aspirin (meaning, of course, modern medicines in general) may be
more beneficial than herbs and magic is not ours to consider here. What does
interest us academically and practically is how to salvage some of the medico-
botanical lore of primitive cultures before it shall have been forever entombed
with the culture that gave it birth (57).

In considering the ethnobotanical approach in our search for new drugs
we must constantly bear in mind the widespread exaggeration of the useful-
ness of ethnobotanical data. Although we cannot afford to pre-judge reports
of aboriginal uses of plants simply because they seem to fall beyond the limits
of credence, we must nevertheless ever keep in mind that there is no reason
to presume that, because man in primitive living does have knowledge as yet
unknown to us, he may possess anything more than a limited intuition into
the properties of plants.

Although now at long last there is more agreement concerning the larger
aims of ethnopharmacological investigations, the field has suffered—as has
ethnobotany in general—from lack of orientation and integration. Ethno-
botanical research has often, of necessity, been done as a sideline by botanists
untrained in ethnology; by anthropologists lacking any knowledge of biol-
ogy; or even by laymen, dedicated enough, but devoid of preparation in both
biology and anthropology. And in more recent years, the training commensu-
rate with thorough ethnobotanical investigations has enlarged its scope to
include some familiarity with topics such as chemotaxonomy, which once
would never have been considered germane. As a result of this checkered
history, ethnobotanical research, its purposes and its potentialities has too
often suffered from smug depreciation at the hands of specialists in disciplines
that have been academically more clearly delimited.

The potentialities of ethnobotanical research into folk medicine are far
too extensive for proper treatment in a short lecture, but certain salient points
may and should be made, and these points may be supported by specific ex-
amples. In delving into the medicine of primitive societies, we must never
lose sight of the vast difference between “medicine” in our sense and that in
primitive societies. In almost all, if not all, primitive cultures, the concept

35



of sickness and even of death from natural causes is unknown or incompre-
hensible. Instead—and we must here over-simplify the problem for our pur-
poses—supernatural spirits or forces of evil work in sundry ways to bring
about the impairment of health or cessation of life. We should realize that
hexing and witchcraft were widely accepted as recently as three centuries
ago in what was, in many respects, the advanced culture of Europe. Amongst
the members of primitive cultures to-day, treatment usually comprises various
kinds of exorcism; and diagnosis, and often treatment itself, must be carried
out through communication with the spirit or supernatural world. Many
ways of communicating have been developed, but the employment of vision-
producing narcotics or hallucinogens of plant origin seems to have been
widespread in both time and space, and to have occurred in many wholly
unrelated cultures.

We do not know exactly how many species of plants there are. There may
be as many as 800,000. Estimates for the Angiosperms alone vary from the
usually cited 200,000 to about half a million (55).

It is interesting to compare the number of species of plants that man has
found valuable for nutrition with those that he has employed to induce
hallucinations. Of this vast assemblage of Angiosperms,-only about 3000 are
known to have been used directly as human food. The number of species that
actually feed mankind is, however, very small. Only about 150 Angiosperms
are important enough as foods to enter the world’s commerce. Of these, only
12 or 13 stand, in effect, between the world’s population and starvation, and
these dozen or so plants are all cultivated species (55).

We find, likewise, that the number of species providing man with narcotic
agents is very small. Between four and five thousand species are now known
to be alkaloidal,* and we must realise that constituents other than alkaloids—
glycosides, resins, essential oils and others—may also be responsible for nar-
cotic activity. Probably no more than 60 species, including Cryptogams and
Phanerogams, are employed in primitive and advanced cultures for their
intoxicating effects. Of these, only about 20 may be considered of major im-
portance. What is even more significant is that so few—coca, opium poppy,
hemp, tobacco—are numbered amongst the world’s commercially important
cultivated plants. Four of these five, if not all five, species are cultigens,
unknown in the wild state. This bespeaks long association with man and his
agricultural practices (565).

It may likewise be of significance that, whether because of cultural dif-
ferences or floristic peculiarities or for some other as yet unappreciated
reason, the New World is much richer in narcotic plants than the Old. These
statistics, naturally, relate merely to those plants the narcotic properties of
which man has discovered in his trial and error experimentation during the
course of human history. The longer I consider this question, the more I am
convinced that there may exist in the world’s flora an appreciable number
of such plants not yet uncovered by the experimenting natives and still to be
found by the enquiring phytochemist. This is an aspect of the problem in
which ethnobotanical approaches cannot help, but even though our ethno-

1R, F. Raffauf, personal communication.
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botanical research into narcotic plants is still embryonic, we know enough
to realise that both the Old and the New Worlds offer rich fields for potential
discoveries.

Where do some of the ethnopharmacological problems in connexion with
our search for new and interesting psychotomimetic agents lie? Let us
contemplate some of the hints that might guide such research in the future.

Geographically, the problems may be found almost throughout the globe,
concentrated, to be sure, in areas where primitive societies still hold sway
unmolested by the inroads of modern civilisation.

Consideration of Pressing Problems

Some of the most interesting enigmas lurk in the desert stretches of
northern Mexico, where what we might term the “prototype” of the New
World hallucinogens—peyote or Lophophora Williamsii—has long been the
centre of religious and curative rites in the Tarahumare and Huichol country.
Peyote, of course, is well known from many aspects, and 13 alkaloids have
thus far been isolated from it (32). The explorer Carl Lumholtz (32) mén-
tioned, however, other narcotic cactus plants, some of which are as yet not
even botanically identified. “High mental qualities,” he wrote, “are ascribed
especially to all species of Mammilaria and Echinocactus, small cacti, for
which a regular cult is instituted. The Tarahumares designate several as
hikuli, though the name belongs properly only to the kind most commonly
used by them ... The principal kinds are . . . Lophophora Williamsii.
The Tarahumares speak of them as the superior Askwl (hikuli wanamé) . . .
Besides hikuli wanamé . . . , the Tarahumares know and worship the fol-
lowing varieties: 1. Mulato (Mammilari micromeris). This is believed to
make the eyes large and clear to see sorcerers, to prolong life and to give speed
to the runners. 2. Rosapara. Thisis only a more advanced vegetative stage
of the preceding species—though it looks quite different, being white and
spiny. 8. Sunami. (Mammilar: fissurata). It is rare, but it is believed to be
even more powerful than wanamé and is used in the same way as the latter;
the drink produced from it is also strongly intoxicating. . . . 4. Hikuli
walula saeliamsi. This is the greatest of all, and the name means ‘hikuli great
authority.’ It is extremely rare among the Tahahumares, and I have not seen
any specimen of it, but it was described to me as growing in clusters of from
eight to twelve inches in diameter, resembling wanamé with many young
ones around it. . . . All these various species are considered good, as coming
from Tata Dios, and well disposed toward the people. But there are some
kinds of hikuli believed to come from the Devil. One of these, with long
white spines, is called ocoyome. It is very rarely used, and only for evil
purposes.”

Several of these narcotic hukuli plants are still unidentified. They are
obviously all cactuses. Several species of Mammilaria have yielded alkaloids
of undetermined identity, but the genus, which is not far removed from
Lophophora, might be expected to contain active principles. The same may
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Tlowering head of the peyote cactus, Lophophora Williamsii, the “prototype’” of the
New World hallucinogens. Photograph by R. E. Schultes.

be said of Zchinocactus. In this connexion, it is well known that in Mexico a
number of species in seven other genera of the Cactaceae—Ariocarpus, Astro-
phytum, Aztekivm, Dolichothele, Obregonia, Pelecyphora and Solisia—are
popularly classed as peyote, perhaps because they bear some resemblance to
the true peyote, Lophophora, or perhaps because they have similar toxic
effects and may be employed with Lophophora or as a substitute for it (45).
There is much, indeed, that needs ethnobotanical clarification in this whole
picture; and it would seem to be a promising problem (76). All that we know
is that, of these last seven genera mentioned, three—Ariocarpus, Astrophytum
and Dolichothele—have yielded alkaloids (65).

Witch doctors in northern Peru (in Piura, Lambayeque and La Libertad)
prepare an hallucinogenic drink called cimora from at least six plants (73).
Several of the ingredients are said to be members of the Cactaceae. There is
indirect evidence of great age for the use of this narcotic drink which is
concerned with moon rites of the region. It is taken for therapeutic effects,
for diagnosis and divination, and to make oneself owner of another’s iden-
tity. This intoxicating brew must be potent if the plant ingredients, identified
apparently without voucher specimens, are correctly indicated. The princi-
pal ingredient is said to be San Pedro, a cactus, T'richocerews Pachanoi, from
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which the hallucinogenic alkaloid mescaline has been isolated (27). Other
cactaceous ingredients—a member of the genus Cactus and Neoraimondia
macrostibas (Cereus macrostibas)—likewise enter the preparation of the
brew. A further addition is the campanulaceous /sotoma longiflora, known to
contain the alkaloid lobeline. Pedilanthus titimaloides of the Euphorbiaceae is
said also to be added. Datura Stramonium is furthermore cited as one of the
plants in the formula, and this alone, of course, would provide a potent
vision-producing base for the drink. With the apparent lack of voucher
specimens, however, there is no way at present to verify the determination
of these ingredients. An indication that there may be discrepancies in the
determinations is that the chief ingredient was at first erroneously deter-
mined as Opuntica cylindrica (12). It has recently, however, been shown,
on the basis of botanical collections, to represent 7'richocereus Pachanoi, and
has been ethnobotanically indicated as being a “magic and dangerous” plant
(18). Whether or not the common name San Pedro applies to both Opuntia
cylindrica and to Trichocereus Pachanoi, very dissimilar plants, has not been
verified.

This problem is further complicated by a recent citation of the “magic
and dangerous” #morae of Huancabamba, Peru, as a species of /resine of the
Amaranthaceae (18). Ts this timora perhaps the same word as cimora? We
cannot tell at the present time. While several amaranthaceous genera contain
alkaloids, no such constituents have been reported from Iresine. It is of
interest to point out, however, that some of the Indians of southern Colombia
are said to employ /resine as an admixture in preparing their strongly hallu-
cinogenic yajé drink (Banisteriopsis spp.) to increase its psychotomimetic
potency (49). Here is one of the most challenging problems in the ethno-
botany of hallucinogenic plants, and one which would not be difficult to
investigate thoroughly.

In the late 17th and early 18th Centuries, Jesuit missionaries working
amongst the Yurimagua Indians in the uppermost Amazon basin found the
natives drinking a strongly intoxicating beverage prepared from a “tree
fungus” . . . the Yurimaguas mix mushrooms that grow on fallen trees with
a kind of reddish film that is found usually attached to rotting trunks. This
film is very hot to the taste. No person who drinks this brew fails to fall under
its effects after three draughts of it, since it is so strong or, more correctly,
so toxic” (10). Field work in the area has, up to the present time, not yet
disclosed any practice of this kind, but it is a culture trait little likely to
disappear spontaneously, at least without leaving traces, and the region is
still inhabited by tribes in relatively primitive conditions of culture. It has
been tentatively suggested that the tree fungus might be the known hallucino-
genic Psilocybe yungensis? but what might be the reddish film? Here cer-
tainly is a most challenging problem in ethnopharmacology.

The Mojo Indians, an Arawakan tribe living in eastern Bolivia, employ
an unknown narcotic called marari (34). It has been reported that “whenever
. . . the medicine-men had to interview the spirits, they drank a decoction
prepared from a plant called marari, similar to our verbena, which caused

2 R. G. Wasson, personal communiecation.
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Trichocereus Pachanoi growing on the side of a cliff on the outskirts of Cuenca, Ecuador.
Photograph by G. Rose. From Britton & Rose: The Caclaceae 2 (1920) fig. 196.

for 24 hours a general condition of excitement characterized by insomnia
and pain” (34). According to reports, the medicine men try to avoid drinking
marari whenever they “could operate without the narcotic.” This may be
interpreted as an indication of great potency or toxicity of the drug. By
likening marari to “our verbena,” the French ethnologist Métraux un-
doubtedly meant Verbena officinalis, a well known folk medicine of Europe.
The marari might well represent one of the many South American verbena-
ceous species, but only direct field observation can clear up this enigma.
Oftentimes, no clear distinction has been made between stimulants and
narcotics in the writings of early missionaries and other travellers. Guayusa
is a case in point. Reports of a strongly stimulating plant of the westernmost
Amazon, widely known as guayusa, place its use in the westernmost Amazon
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of Colombia, Ecuador and Peru. The earliest report of guayusa dates from
1682 and comprises a missionary reference that pointed to a use surrounded
by superstition in the region of the upper Marafion in Peru.? Amongst the
several references to guayusa, perhaps the most important is that of Richard
Spruce, who reported it to be a species of Zlex allied to /. paraguariensis “but
with much larger leaves” and to be a tonic which, in strong infusions such
as those prepared by the Jibaros, may be “positively emetic” (59).

The recent writings of Karsten (28) seem to indicate that guayusa may
have narcotic properties as well, for he states that “just as the Jibaros take
certain narcotic drinks when they are preparing for war, to see whether they
will be lucky or not in the undertaking, so they also understand a kind of
divipation in regard to hunting. The drink then used is prepared of the
guayusa ([lex sp.), the leaves of which are boiled in water for the purpose.
The guayusa is not a real narcotic but a tonic, to which the Indians ascribe
magical purifying effects. The Jibaros, however, seem to believe that the
drink produces dreams of divinatory significance or, more strictly speaking,
what they call ‘small dreams,’ especially such as have reference to hunting.”
Other “supernatural virtues” or magical powers are ascribed to guayusa
by the Jibaros.

Even though guayusa may not belong strictly to the category of psycho-
tomimetic plants, it would be advantageous to know more concerning its
curious effects—these “little dreams”—that the Jibaros ascribe to the infusion.
Are these effects wholly imaginary, or may perhaps some other plant be
occasionally boiled with the guayusa when the “little dreams” are expe-
rienced ?

And then, what precisely is guayusa ? Spruce noted that it was an /Zex and
reported seeing a group of guayusa trees. .. over 300 years old . . . “that were
not unlike old holly trees in England, except that the shining leaves were
much larger, thinner and unarmed.” A collection of /lex from eastern Peru
was described as /lex Guayusa by Loessener, but it is sterile. Sterile material
of a guayusa was gathered recently by one of my students in eastern Peru
and represents undoubtedly an /Zex. It is not wholly improbable that this
widely disseminated vernacular name may refer to a number of different
plants with marked physiological action. The guayusa problem is certainly
one that might occupy the attention of ethnobotanists interested in native
narcotics and stimulants. It is rather disquieting that even the identity of
such a plant should, after some three centuries, still be uncertain.

Another interesting reference concerning a plant with marked physiological
activity which may or may not be narcotic in character reports the use by
the Kakusi Indians of British Guiana of “peppers as a stimulant and
excitant” (43). Even though the “peppers” were definitely identified as
belonging to Capsicum, this report should be carefully checked by further
field observations.

There is an interesting and very potent narcotic drink used in eastern
Brazil that merits much more investigation. The Kariri (30) and Pankarart
(87) Indians along the Sdo Francisco River in Pernambuco have an ancient

3 V. Patifio, personal communication.
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cult, still practiced, connected with a root known as yurema. Groups of war-
riors or strong young men are given a gourdful of the yurema root infusion
by an elderly chieftain. With bowed heads, the celebrants see “glorious visions
of the spirit land, with flowers and birds. They might catch a glimpse of the
clashing rocks that destroy the souls of the dead journeying to their goal, or
see the Thunderbird shooting lightning from a huge tuft on his head and
producing claps of thunder by running about.” The yurema rite was formerly
much more widespread than at present, for it is known to have been practiced
by at least three other tribes (the Guegue, Acroa and Pimenteira) of the
general region. The ceremony exists also amongst the Tusha Indians, neigh-
bours of the Pancararts.

There is reason to believe that the yurema-drink is the same narcotic as the
intoxicating beverage of the Pankarariis which has been reported under the
Portuguese name vinho de Jurema. This drink is reportedly prepared from
the roots of the leguminous tree Mimosa hostilis (20). Chemically, this plant
is extremely interesting because of its close relationship to Anadenanthera
peregrina, from the seeds of which the hallucinogenic yopo snuff of the
Orinoco River basin is prepared. In 1946, an alkaloid was isolated from the
bark of the roots of Mimosa hostilis (20) and was called nigerine, but recent
chemical investigation has established the identity of nigerine and N, N-dime-
thyltryptamine, the same constituent found in yopo seeds from Anadenan-
thera peregrina (36).

In a remote tributary of the Apaporis River in Amazonian Colombia, the
Peritomé-Tanimukas make use of an as yet unidentified plant to prepare a
vision-producing drink employed in the adolescent initiation rites of boys
(67). It is taken much as is the well known yajé or caapi of the same region
prepared from Banisteriopsis Caapi, but the Tanimukas, who employ also
this malpighiaceous vine, are quick to distinguish the two. The bark of the
root of an extensive lacticiferous forest liana, without the admixture of any
other plant material, is subjected to long boiling in order to prepare the
drink. I was not able to see the vine nor to take the drug during my short
stay amongst the Tanimukas, but all information pursuant to my question-
ing was constant. This liana, reported to be rich in latex, might represent an
apocynaceous species, but the problem cannot be solved until extended field
work is carried out with these isolated Indians.

There is evidence that natives of the New World have found psychotropic
activity in plants introduced from the Old World. It has, for exam-
ple, recently been reported that Yaqui medicine men from northern
Mexico employ Genista canariensis, the genista of florists, for the purpose of
inducing hallucinations (17), a property that has been experimentally sub-
stantiated. The genus Genista and the closely related Cyiisus, in which
Genista canariensis is sometimes included, are extremely rich in alkaloids.
Cytisine, an alkaloid that formed the basis for the former hallucinogenic use
amongst some North American Plains Indians of seeds of the leguminous
Sophora secundiffora (63), has been isolated from leaves and beans of
Genista canariensis.
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Other Old World plants that may have hallucinogenic uses amongst New
World natives are several species of the labiate genus Coleus. Concurrent
to the recent discovery by Wasson in the Mazatec Indian country of Oaxaca,
Mexico, of the utilization of the leaves of Salwia déivinorum as a narcotic (63),
a similar employment of Coleus pumila and C. Blumei, both introductions
from the Old World, was reported. The hallucinogenic effects of the Salvia
have been experimentally substantiated, and it has been postulated that
perhaps this plant, native to Mexico, might represent the ancient pipiltzin-
tzintli of the Aztecs. Chemical examination of Salvia déivinorum has not as
yet disclosed a psychotropic constituent, and analysis of these two species of
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Coleus, at least on the basis of the reputedly hallucinogenic material growing
in southern Mexico, has apparently not been carried out. Other species of
Coleus that are employed in the Old World as folk medicines have, however,
been studied chemically, but no hallucinogenic substances have been reported
from them. There is in Turkestan, nevertheless, another reputedly intoxicat-
ing mint—LZLagochilus inebrians (7). The leaves are crushed and mixed with
honey or sugar for ingestion. A physiologically active crystalline principle,
lagochiline—a polyhydric alcohol—has been reported from this species (1,
61). |

Without any doubt, one of the most fascinating and promising possibilities
of adding to our list of hallucinogens has recently been brought to my atten-
tion by one of my former students, Prof. Melvin L. Bristol of the University
of Hawaii, who spent more than a year in ethnobotanical field work in
southern Colombia. It concerns the solanaceous genus Brunfelsia in South
America (57). A tropical New World genus of about 25 species, Brunfelsia
plays an important role in aboriginal folk medicine in equatorial America.
The fluid extract of one species—Brunfelsia Hopeana—is employed pharma-
ceutically in Brazil as an antidiuretic and antirheumatic. Although atropine-
type alkaloids—brunfelsine, manacine and mandragorine—have been re-
ported for Brunfelsia Hopeana, little if anything is known of the chemistry
of other species (65). The aglycone scopoletine, a coumarine derivative found
in a number of plant families, has also been isolated from Brunfelsia. Conse-
quently, we know that this genus does possess active constituents of very
definite physiological activity.

Evidence for the narcotic use of Brunfelsia is quite real, but it is not yet
corroborated by a good body of field observation. Herbarium records are
very helpful in this instance. There are two collections that indicate the use
of Brunfelsia as a narcotic. One—T"essmann 3243 from eastern Peru—reports
simply that the plant is “a narcotic.” The other—Bristol 1364 from the
Colombia Putumayo—states that the plant is a narcotic and medicinal cul-
tivated in Kofan Indian houseyards. Other collections of this genus from
Bolivia, Brazil, Colombia, Eucador and Peru indicate a broad spectrum of
therapeutic uses ranging from treatment of “yellow fever” to snake bite. Its
commonest use in folk medicine seems to be to relieve “rheumatism.” Several
collections indicate that Brunfelsia is toxic. In fact, in the vicinity of Leticia,
a Colombian town on the Amazon River, Brunfelsia maritima (Schultes,
Raffauf & Soejarto 24108), escaped from cultivation at an abandoned Indian
site on the upper Amazon in Colombia, has been responsible for serious cattle
poisoning. The plant is here referred to as sanango, which seems to be a
somewhat general term applied in the upper Amazon to several plants with
medicinal or toxic properties.

The Kofan Indians of the westernmost part of the Amazon of Colombia
and Ecuador grow Brunfelsia extensively as an ornamental. They know the
plant as borrachera. a vernacular term in Spanish applied to almost any
kind of intoxicating plant, especially to the species of tree-Daturas, in
Colombia. The Kofan indicate that they become very cold after taking an
infusion of the scraped bark of Brunfelsia. This characteristic of the in-
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‘toxication has been reported on herbarium labels of collections from Peru,
and may well explain the wide use of the plant as a supposed febrifuge. One
of my graduate students, Mr. Homer V. Pinkley, who has spent a year living
with the Kof4n, reports these medicinal applications of Brunfelsia, but found
no direct evidence that could be interpreted as indicative of its use as an
hallucinogen.

Intensive field work may still uncover a former use of Brunfelsia as an
hallucinogenic agent in the western Amazon or on the eastern slopes of the
Andes of Colombia, Eucador or Peru. But Brunfelsia is a genus that needs
botanical revision and phytochemical investigation. A thorough study could
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Flowering branch of Brunfelsia maritima, a medicinal and ornamental plant common
in the western Amazon of Colombia and Ecuador. Rio Aguarico, Ecuador. Photograph
by H. V. Pinkley.

reward us with a clearer picture of this possible aboriginal American hallu-
cinogen. Might its use as an hallucinogen have disappeared? We should
realise that the disappearance of the use of a plant in a given area is
not unknown. A century ago, for example, the sapindaceous caffeine-
stimulant guarand, Pawllinia Cupana, was reported by Spruce as cultivated
all the way up the Rio Negro of Amazonian Brazil and into southern Vene-
zuela (59). I found that it has now almost completely vanished from cultiva-
tion in this region, and the use of the vine as the source of a stimulant is
unknown along the Rio Negro at the present time. Might not the same fate
have happened to the solanaceous genus Brunfelsia?

One of the most interesting enigmas in South America concerns the
question of whether or not the apocynaceous genus Prestonia is or has ever
been used narcotically. The literature is rich in reports, most of them un-
critical and unfounded in field work, that Prestonia amazonica (Haemadic-
tyon amazonicum) is the source of the hallucinogen known as yajé. All man-
ner of confusion has attended this information. Although we believe that we
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are warranted in asserting that Prestonia is not employed as a narcotic, there
remains enough doubt to justify further field investigation (58). What,
precisely, is the problem?

It is well established that a strongly hallucinogenic drink known variously,
according to geographic area, as ayahuasca, caapi and yajé is prepared from
one or more species of the malpighiaceous genus Banisteriopsis. Spruce in

BANISTERIOPSIS Caapi
( Spruce ex Griseb) Morton
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1851 first identified the botanical source of this narcotic beverage. He dis-
covered the natives along the upper Rio Negro in Brazil preparing it from a
liana which he called Banisteria Caapi. It is now more appropriately ac-
commodated in a related genus and bears the name Banisteriopsis Caapi.
Several years later, he quite correctly identified a similar drink of the western
Amazon of Ecuador, where it was called ayahuasca, as coming from the same
species as caapi.

When he discovered caapi in northwestern Brazil and identified it cor-
rectly as a malpighiaceous narcotic, he also meticulously observed that an-
other kind of caapi, known locally as caapi-pinima or “painted caapi,” might
be made from “an apocynaceous twiner of the genus Haemadictyon,” but he
saw “only young shoots without flowers.” “The leaves,” he writes, “are of
a shining green, painted with the strong blood-red veins. It is possibly the

same species . . . distributed by Mr. Bentham under the name Haemadict-
yon amazonicum. It may be the caapi-pinima which gives the nauseous taste
to the caapi . . . and it is probably poisonous, but it is not essential to the

narcotic effect of Banisteria . . .” (69). I have consulted Spruce’s unpub-
lished handwritten field notes at the Royal Botanic Gardens at Kew and
find his statement that the caapi drink is made from the lower parts of the
stems of Banisteriopsis Caapi “beaten in a mortar with the addition of water
and a small quantity of the slender roots of the Apocynac (apparently a
Haemadictyon) called caapi-pinima . . ..” “May not be the peculiar effects
of the caapi,” he queried, “be owing rather to the roots of the Haemadictyon
than to the stems of the Banisteria? The Indians, however, consider the latter
the prime agent, at the same time admitting that the former is an essential
ingredient.”

Spruce presumed that this apocynaceous admixture might play a role in
caapl intoxication, but he was not certain. Nor did he make any definite as-
sertions, pointing out cautiously that the malpighiaceous vine alone produces
hallucinogenic effects. It was the French anthropologist Reinberg who, in
1921, without the benefit of voucher botanical specimens, tentatively sug-
gested the possibility that yajé might be prepared from Prestonia or a re-
lated genus (47). Unfortunately, this suggestion has been taken up, its tenta-
tive nature forgotten or ignored, and is being propagated in technical papers.

While we know that ayahuasca, caapi and yajé are different local names
for the same narcotic drink prepared from the same malpighiaceous plants,
we cannot too lightly dismiss from further ethnobotanical and phytochemical
study this interesting apocynaceous genus Prestonia, a tropical American
group of some 30 species. It is curious that so little is known about the
chemistry of Prestonia, a member of one of the phytochemically most as-
siduously studied families of plants (39). No alkaloids have as yet appar-
ently been isolated from Prestonia. N, N-dimethyl tryptamine has been re-
ported from “Prestonia amazonica” (25), but there is every probability
that this analysis, for which no voucher specimen is available, was made on
leaves of a species of Banisteriopsis mistakenly identified through the vernac-
ular name yajé as Prestonia amazonica (58). The possibility that this alleg-
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Makuna Indian witech doctor under the influence of caapi (Banisteriopsis Caapi). Rio
Popeyakd, Amazonas, Colombia. Photograph by J. Cabo O.

edly poisonous genus may be the source of an hallucinogenic drug makes the
solution of the problem one of both academic and practical urgency.

That there remains much to learn concerning the ayahuasca-capi-yajé
complex was recently emphasised by the discovery of the narcotic use of a
new species of a genus allied to Banisteriopsis: Tetrapterys methystica (47).
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TETRAPTERIS Yo%
methystica W2
R E Schultes

It was my good fortune in 1948 to witness the preparation of and take a
narcotic drink amongst nomadic Mak@ Indians along the Rio Tikié in the
Brazilian Amazon. The extremely bitter beverage prepared from this plant
had strong hallucinogenic effects, was yellowish, unlike the coffee-brown
Banisteriopsis preparations. It may represent one of the other “kinds” of
caapi that Spruce reported.

The identification of various admixtures utilized with Banisteriopsis in
preparing the narcotic drink represents an interesting and still poorly under-
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stood ethnobotanical problem (79). In addition to Prestonia, which may pos-
sibly be added to caapi during preparation of the drink, other plants are
known to be employed in this way in sundry areas, and some of these species
belong to families and genera that have physiologically active constitutents.
It is to be supposed, therefore, that they may alter, sometimes significantly,
the flavour and effects of the narcotic preparation. The Siona of the Colom-
bian Putumayo, for example, add what is probably Datura suaveolens to
Banisteriopsis in making yajé (15). The Ingano Indians of the same aresa
are said to value Alternanthera Lehmannii as an admixture (49). I found
that Makuna medicine men of the Rio Popeyaki in eastern Colombia occa-
sionally use a few crushed leaves of the apocynaceous Malouetia Tamaquar-
ina (49). One of my graduate students has recently identified a species of
Psychotria similarly employed by the Kofédn Indians of Amazonian Ecuador.
A most interesting anthropological report has recently appeared that enu-
merates five lianas, the barks of which are added to caapi by the Tukano In-
dians of the Brazilian part of the Rio Vaupés; unfortunately, these plants
are as yet identified only by native names (3). How many other plants may
be used as admixtures throughout the range of use of the South American
malpighiaceous narcotics?

Now, what about the possibility of new hallucinogens in the Old World
flora? Up to this point, we have concentrated our attention on plants em-
ployed in primitive cultures of the New World. As I have already men-
tioned, the New World seems to be far richer in known hallucinogenic plants
than the Old. The argument that the New World flora might be richer in
plants possessing psychotomimetic principles would be acceptable probably
to few chemotaxonomists, including me. There may be several reasons for
this real discrepancy, but most certainly one might be that Old World cul-
tures as a whole seem, at least upon superficial examination, to be much
less narcotic-conscious, to feel much less the “need” for these agents in
magico-religious rites and in the practice of medicine—and this notwith-
standing the great antiquity and probably original basic significance of nar-
cotics to many Old World religious systems.

There must be an appreciable number of problems in the ethnopharma-
cological search for new hallucinogens in sundry parts of Africa and Asia,
but I must content myself with a brief discussion of only a few potentialities.

What is the famous kanna or channa reported, more than 225 years ago,
as a vision-inducing narcotic of the Hottentots who chewed it and held it in
the mouth, much as the natives of South America employ coca? The intoxi-
cation is interesting, for “their animal spirits were awakened, their eyes
sparkled and their faces manifested laughter and gaiety. Thousands of de-
lightsome ideas appeared, and a pleasant jollity which enabled them to be
amused by the simplest jests. By taking the substance to excess, they lost
consciousness and fell into a delirium” (29). The name kanna designates, at
the present time, in South Africa, various species of the aizoaceous genus
Mesembryanthemum. While several species of Mesembryanthemwm are
known to be alkaloidal and to induce a state of torpor when ingested, at least
one investigator (29) doubts that they could produce such startling effects.
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The ceremonial clay pot in which caapi is prepared and from which it is served. The
pot must hang always under the eaves at the left front corner of the house. Barasana
Indians, Rio Piraparana, Vaupés, Colombia. Photograph by R. E. Schultes.

He has suggested that the plant in question might have been Cannabis sativa,
pointing out, the while, that other plants, like the anacardiaceous Sclerocarya
Caffra, are employed in South Africa for their intoxicating effects. Here is
an area where, because the inroads of civilisation have not been unduly
drastic, ethnobotanical field investigation might be extremely productive.

Another Old World genus employed for its narcotic properties is the
rubiaceous Mitragyna. Mitragyna speciosa seems to be the species most com-
monly used in southeastern Asia, especially in Siam, where the leaves are
chewed alone or mixed with the betel quid or else prepared for smoking like
opium (26). It was first reported as a substitute for opium apparently in
1836, and has cropped up constantly in the literature since that time (8).
The use of Mitragyna is said now to be legally proscribed in Siam.

So much chemical attention has been given to Mitragyna in recent years
(4, 40) that the problems and potentialities offered by this genus are well
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known. It might, however, be extremely helpful if we knew as much about its
use amongst the natives.

Passing mention should further be made of two Old World plants known
to possess hallucinogenic principles, but the narcotic use of which by native
peoples for intoxication is not well documented. One of these is Peganum
Harmala (14), a rather enigmatic plant that has been placed in the Rutaceae,
although now it seems more properly located in the Zygophyllaceae. This
species, native in North Africa, the Balkans and from Asia Minor west to
China and India, is known to be toxic (6), to contain the alkaloids harmaline
and harmine (the same constituents found in Banisteriopsis), and may have,
in addition, a “narcotic hasheesh-like alkaloid” (6). Although the seeds of
Peganum Harmala have proven narcotic properties and figure extensively in
folk medicine, going back to the time of Dioscorides, I find no direct refer-
ences to its religious or hedonistic use as an hallucinogen (37). That it may
be so employed in Asia or Africa should not be ruled out of our thinking.

Another similarly interesting narcotic is iboga of the wet tropical forests
of West Africa, especially of the Congo—the apocynaceous 7'abernanthe
Iboga (61). Its chemistry is relatively well known, with at least 12 active
alkaloids reported, the principal one of which—ibogaine—has effects similar
to that of cocaine (60). In high doses, it causes nervous excitement, mental
confusion, a general state of drunkenness and is a true hallucinogenic agent
(44). While it has been valued as a medicine and possibly also as an halluci-
nogen in primitive societies of West Africa, it is not clear that its use as a
vision-inducing narcotic was extensive. Ethnobotanical field work is once
again indicated.

There have been vague references to the zingiberaceous Kaempferia
Galanga, to which the natives of several parts of New Guinea attribute hal-
lucinogenic properties (4). We know, in fact, nothing about the psycho-
tomimetic use of this genus, nor of its chemical constituents.

The role of mushrooms in the so-called “mushroom madness” of the Kuma
people of the Wagti Valley in New Guinea has been, and still is, puzzling. A
species of Russula has been suggested as the psychotropic agent that suddenly
causes individuals or groups to go berserk. Even though the “natives attrib-
uted their extraordinary behaviors to mushrooms, several species of Boletus,
Russula and Heimiello—or at least most of them—do not seem to cause
physiological effects leading to madness.” (£4). I am convinced that much
more field work must be done in this fascinating part of the world.

Undoubtedly the greatest enigma in the field of the hallucinogens has
been the identity of soma (61). Some 3,500 years ago, a people who called
themselves Aryans, who were the first so to style themselves and who had
a right to the name, swept down from the north into the Indus Valley of
India. They brought with them the cult of a sacred plant, called soma. They
deified the plant and worshipped it, extracting its juice and drinking it.
They composed more than one thousand hymns about it, and these have come
down to us intact.
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What was soma? No one knows at the present time. For more than two
thonsand vears, its identity has been clouded in a mystery. For some un-
explained- reason, the Aryans abandoned the original plant soon after they
arrived in their new home, and its identity was forgotten. Other plants took
its place as substitutes—plants chosen for reasons other than the psychic
effects which, in the case of the substitutes, seem to have been non-existent.

Western civilization discovered the enigma of soma about a century and
a half ago when it began to learn about the cultural wealth that India had
to offer to the world. Since then, more than a hundred species have been
suggested as the source of the original soma, but none of the suggestions
has won acceptance. Amongst these, the principal contenders were numerous
species of E'phedra, Periploca and Sarcostemma: the first genus a gymno-
sperm; the last two asclepiadaceous genera ; but all similar in being vine-like,
fleshy, leafless or almost leafless desert plants.

For some years now, Wasson has devoted full time to a deep study of the
historical, literary and ethnobotanical records concerning soma. He has spent
several years in the Far East and much time in European university centers
and libraries. We are justified in stating, I believe, that never has greater
thoroughness and meticulous scholarship gone into the enigma of soma, for
Wasson’s avenues of ethnobotanical research have been ingeniously devious
and complex. “When I first approached the problem in 1963,” he (63) wrote,
“I could hardly believe what I found . .. a clear-cut botanical question—a
psychotropic plant that calls for identification. The clews should be in the
Vedic hymns . . . True, the poems contain no botanical description . . . for
those remote singers were not modern botanists . . . they were writing for
contemporaries . . . and their imagery and terms often elude our under-
standing . . . But the hymns are all shot through with soma, and about 120
of them are entirely devoted to the plant-god. Was it possible that so much
could have been written about a plant, over centuries . . . and its identity not
revealed ? It was no secret for the poet-priests: How extraordinary it would
have been if all of them . .. had withheld from their verses the revealing
descriptive terms, the tell-tale metaphors, that the trained reader today
needs to spot the plant! But this did not happen. All that has happened is
that no ethnobotanist with an interest in psychotropic plants has applied
himself to an examination of the texts.”

To this age-old enigma, Wasson has suggested a solution: that the true
soma wds a mushroom, the fly agaric, Amanita muscaria, the same mushroom
used narcotically today by certain natives in Siberia. All of the many intri-
cately interlocking pieces of indirect evidence gleaned from the Vedic hymns
seems to fit in with this clever suggestion so well that Wasson has asked:
“Could any key unlock this combination save the fly agaric?” He is now
engaged in writing his conclusions and, in view of his contributions to our
knowledge of the sacred Mexican mushrooms, of the narcotic morning’
glories and of the new hallucinogenic Salvia of Mexico, we await the comple-
tion of his fascinating study with great anticipation.
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Guidelines for the Future

The ethnobotanist, especially in his ethnopharmacologic search for hal-
lucinogenic plants, is confronted with these and many more problems through-
out the world. Faced with the ever more rapid disintegration of primitive
socleties and an extraordinary dearth of trained ethnobotanists, science
would seem to be doomed to lose. The outlook, however, may not be so dour.
Specialists in those fields upon which ethnobotany impinges are experiencing
a growing realization of the potentialities of the interdisciplinary approach
that ethnobotany affords. There is growing interest in ethnobotanical
research amongst younger men going into botanical, anthropological and
pharmacological fields. Some of the most startling scientific advances of the
past twenty years have been made in various branches of ethnobotany. The
future should, therefore, solidly be ours, and our trust must be to prevent
its slipping from us.

It might here be appropriate to end with the words of Harshberger, author
of the term ethnobotany, who wrote: “It is of importance . . . to seek out
these primitive races and ascertain the plants which they have found avail-
able in their economic life, in order that perchance the valuable properties
they have utilized in their wild life may fill some vacant niche in our own.”
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Empiricism and Magic in Aztec

Pharmacology

Erri&n C. pEL Pozo
Instituto de Estudios Médicos y Biolégicos
National University of Mexico

Indigenous pharmacology is always based on empiricism ; however, magic
procedures and religious ceremonies are often mixed in medical use. When
a plant has been found to produce marked physiological effects it is likely
than an explanation for those properties is to be looked for according to the
substratum culture of the particular ethnic group.

That has been the case for coca, “the divine plant of the Incas”; for peyotl,
“divine messenger”; teonanacatl, “God’s flesh.” These examples show that
the magic or religious associations could not be taken as evidence of lack of
empirical knowledge. Many times a plant used by medicine-men or priests
has been found to be an active pharmaco.

However, the astronomical number of plants, minerals and animals used
in popular medicine prescribed by all sorts of medicine men, herb-vendors,
magicians, shamen, or used directly by the people, prevents an indiscriminate
study of all this materia medica.

An ethnoiatric study (7) from the standpoints of social, historical, reli-
gious and philosophical contexts, is required for the evaluation of the medical
uses of a community. Moreover, even for pharmacology, an extensive knowl-
edge of the socio-cultural background and environment of a tribe is needed
for understanding the orientation and purposes in the use of a drug.

The case of Azetc pharmacology is a very peculiar one. A brief history
of Aztec civilization will help to evaluate the problem :

The Aztecs were a nomadic and primitive group that arrived in the Mexi-
can Valley only two hundred years before the Spanish Conquest. They had
been conducted and governed by a witch called Malinalzochitl, and later on
by a warrior, Huitzilopochtli. They encountered in the Valley of Mexico
human groups, the Nahuas, of much higher cultural development and with a
religion based on spiritual values inspired by the great Quetzalcoatl, a god or
perhaps a man full of wisdom, who gave to the 7'oltecs codes of ethics and
love for art and science. All the Nahua groups settled in the Valley of Mexico,
inheritors of the old T'olfec civilization already disappeared, had a great
veneration for Quetzalcoatl, god and man, father of knowledge and morals.
Human sacrifices, the horror of Aztec Society, were not practiced among the
Nahuas before the Aztec arrival (2).

The incongruity of a well-advanced culture with high moral principles as
taught by the Calmecac or Aztec College, and brutal ritual butcheries, are
to be explained by the merger of two different thoughts. One, the Toltec,
spiritual and learned; the other, the original Aztec, magical, bellicose and
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Quetzaledat] (Borbonico 22

One of the multiple representations of Quetzalcoatl (Codex Borbonicus).

imperialistic. The Aztecs brought under their command all the Nahuatl
groups through wars, treachery and terror, but took advantage of all the
knowledge and cultural development of the conquered nations. They adopted
the Quetzalcoatl title for their highest priest, paid devotion to Quetzaleoatl
teachings and myths, and kept great respect for Toltec traditions (3).

Sahagtn, the most eminent Spanish priest who studied the Mexican culture
in the XVI Century, said with regard to the Toltecs: “They had great ex-
perience and knowledge : They knew the quality and virtues of the herbs, and
they left marked and known those that nowadays are used for healing, be-
cause they were also physicians and essentially the first in this art. . . . They
were the first inventors of medicine . . . So able were they in natural
astrology . . . that they were the first to count the number of days in a
year . . . They invented the art of interpretation of dreams, and were so
learned and wise that they knew the stars of the sky, had named them and
knew their influences and qualities. They also knew the movements of the
skies through knowledge of the stars . . . The said Toltecs were good men
and lovers of virtue . . . " (4).
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When in 1519 the Spanish Conquerors arrived in Mexico they found a large
number of nations or tribes under the tyrannical rule of 7'enochititlan
Emperor. They were forced to pay heavy and growing tributes, and very
often to provide human beings for the continuous sacrificial ceremonies at
the Aztec capital. These sacrifices sometimes reached the incredible number
of several tens of thousands of human beings, according to several Spanish
chroniclers. No wonder that Cortes and their men easily found allies among
those subjugated people, who candidly thought they would obtain their
freedom.

The fall of the Aztec empire to a handful of Spanish adventurers was
also helped by the magic-minded Moctezuma, who had a series of dreams and
other warnings about the imminent return of Quetzalcoatl.

The complexity of Mexican culture was greatly increased by the arrival
of the Spaniards who brought about movements of tribes, displacement of
towns, mixtures of people, and emigrations. Terrible wars, destructions of
cultural centers, persecution of all people representative of old beliefs and
religious and magical practices, were systematically carried out in order to
annihilate the influence of the devils. The new religion and the European
concept of the world were enforced.

Xochipilli (Magliabechi 23)

Representation of Xochipilli, god of flowers, joy and love (Codex Magliabechi).
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Hommage to Cortés, the Spanish Conqueror, at the time of his arrival. (Lienzo
Tlaxcala).

Aztec medicine, as every other field of that culture, was shaken by the
arrival of the European conquerors. The most distinguished people who
ordinarily set the standards and regulations for the practice of any profes-
sion, were killed or removed. The Aztec priests, the most learned people
trained at the C'almacac, were also killed or prosecuted, and the officers and
distinguished representatives of every civilian activity were deposed. All
people practicing medicine or any art of healing had to work at their maxi-
mal capacity trying to help the thousands and thousands of wounded, in-
jured and sick all over the destroyed towns. Devastating epidemics followed
the fall of the Aztec civilization. All books containing their knowledge and
tradition in every field were systematically burnt.

Fortunately, the most learned Spanish priests who came to evangelize, had
a great need of knowledge of the indigenous “superstitions” to enable them-
selves to prosecute evil and indoctrinate in the new faith. They went deep
into a thorough study of indigenous rites, gods, religions, history, knowledge
and morals of the newly conquered people. They learned the native languages
and wrote dictionaries and grammars to assist the ordinary priests in their
catechization work.

Some of them became seriously interested in the real value of mexican
civilization, and developed extensive studies to obtain data and information
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about every aspect of those cultures. The most distinguished of them, K'ray
Bernardino de Sahagun, was a true pioneer in the use of scientific methods
for ethnological research. He obtained reports from groups of well-selected
informers, specialists in every field, and kept protocols in Nahuatl of their
statements. He wrote his well-known “General History of Things of New
Spain” (4) based on that data. However, only recently have his protocols
received attention, and are being translated from Nahuatl into Spanish
(6) and English (6).

Another important fact to be mentioned in order to evaluate the informa-
tion that has reached us is the establishment in 1536 of the Colegio of Santa
Cruz de 7'latelolco, which was founded with the purpose of indoctrination
in European culture of the potentially dangerous youngsters descending
from the previously ruling class. These students became very valuable as-
sistants to Father Sahagun and other priests, and even reached positions
as lecturers in their own College. We certainly know that one of them, Juan
Badiano, was a teacher of Latin and translated the only book of medicine
we have that was written directly by an Aztec physician, Martin de la Cruz.

It is evident that Aztec pharmacology at the beginning of the XVI
Century had reached an important degree of development: The multiple
and well-kept botanical gardens mainly devoted to growing medicinal plants
were known and admired not only by Cortes and his soldiers, but by botanists
and physicians., Francisco Hernandez, physician to Philip II, collected,
described and assayed, numerous plants from those gardens, particularly
from the one at Oaxtepec (7).

The discovery of the medicinal properties of those plants was undoubtedly
empirical. Contemporaneous chroniclers report that at those botanical
gardens the plants were given free to the patients, under the condition that
they would inform about the results. In addition to this example of in-
stitutional research, we have evidence that the professions of physician and

The conquerors receive assistance from local indians for the transportation of all sort
of materials, At right lower angle is shown an example of the means used to obtain
cooperation (Lienzo de Tlaxcala).
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herb-vendor were practiced by individuals other than those devoted to sor-
cery, magic, witcheraft and religion. We are aware that active plants, mainly
those with hallucinatory properties, were used by sorcerers and priests
together with their own paraphernalia.

Tt is a difficult matter to say what part is played by the pharmacodynamic
action of a drug, and what is due to suggestion, when psychological proce-
dures are added. The test of healing has always been poor evidence of
efficacy. However, in a long run, a conclusion based on repeated experience
may be reached.

The plants used in Aztec medicine are mentioned in several chronicles, but
ordinarily only the names are given and these in the Nahuatl language. In
the case of the Cruz-Badiano manuscript, wonderful color illustrations were
added in order to help the European people identify the plants, but even
with this data, botanical identification has been difficult. After four and a
half Centuries many of the plants contained in the materia medica of the
Aztecs remain unknown.

Some authors (8) have thought that Sahagun and other chroniclers gave
a too rationalistic idea of Aztec medicine because they tried with the
European rationalistic mind to adjust what they saw to what they knew.
However, remember that we have the almost werbatim protocols recorded
in Nahuatl by Sahagun and his mexican assistants, which in this matter coin-
cide with his writings. We believe that these protocols contain an almost
literal transcription of the answers given by the informants because, written
in Nahuatl, they maintain the peculiar repetitive structure of that language.
Series of adjectives, verbs or phrases, one after another, make clear or em-
phasize the concepts. That style appears in the protocols but not in Sahagun
History.

In order to have examples of X VI century European “rationality” in this
matter, a few quotations may be useful :

“Thieves knew very well of enchantement, with which they used to deaden
or made to faint the dwellers of a house, and then stole everything to be found,
and even with his enchantments took out the barn and carried it on his
back . . . ” (Sahagun) (4).

The enchantments and carrying of barns do not appear in the informants
texts, which means that this data is the responsibility of the writer.

“I was called to confess an indian woman . . . because she was dying from
a flux of blood by mouth. . . . T had a piece of bone of the Saint and Vener-
able Gregorio Lépez . . . in a spoon of water I gave her to drink a little
of thebone . . . and as soon as she drank it, she felt relief. . . .” (de la Ser-
na) (9).

“There are also some stones called eztefl which means stone of blood . . .
I had experience of the virtue of this stone because I have one as big as a fist
oralittleless . . . in this year of 1576 during this pestilence it has given life
to many whose blood and life were going out from his nose. Taking it (the
stone) in their hand and having it for some time the bleeding stopped and
they recovered from this disease from which many have died and are dying in
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all this New Spain. There are many witnesses in this town of Tlatilulco of St.
James” (Sahagun) (4).

Undoubtedly in order to judge the Aztec medicine in its entirety it is re-
quired to try to understand the cultural and religious atmosphere of that
people living under exceptional conditions of anguish. Their own blood was
required to keep the sun shining, everything was under the influence of exact-
ing gods and thousands of major and minor priests were interpreters of the
holy designs. Diseases, particularly when chronic, grave or epidemic, were
considered as divine punishments for the group or the individual because of
deviations from the strict rules of behaviour.

But religious, magical and other psychological methods were also used in
order to solve ailments that had not responded to ordinary treatments. Un-
der the circumstances described by Sahagun, one is inclined to believe in the
effectiveness of his large stone eztetl, to stop epistaxis when that exceptional
mineral was held into the tightly closed hand of the patient. The emotional
liberation of epinephrine could explain that effect.

Sorcerers and priests used to give to patients and drink themselves ololiuh-
qus and mushrooms to produce hallucinations which would give them leads
about the origin of a disease and the way to cure it.

A1l these facts could give the impression of an impenetrable mixture of
magic, religion and empiricism in Aztec therapeutics, but that would be the
case if we put together all the resources that present day people many times
put in action when they suffer a grave or incurable disease.

Sometimes it is very difficult to decide if a practice is rational or magic, be-
cause there is interaction of procedures and influences. The use of amulets,
stones, relics, conjures, is not magic any more when they are heavily charged
of psychological meaning or had established conditioned reflexes.

Even the classical magician technics based on the use of music (melo-
therapy), odors (osmotherapy), colors (chromotherapy), dances, cabalistic
words and phrases (versotherapy), are not to be disregarded as baseless.
Those methods represent sensorial stimulations that could provoke favourable
neuro-endocrine reactions.

If we fix our attention to pharmacology the problem has to be envisioned in
a different way. It does not matter if a pharmaco has been used by a physician,
a sorcerer, a witch or a medicine-man, if we have some evidence of a definite
effect.

We kriow that Aztec pharmacology was based mainly in the use of plants
selected by a long empirical testing. Present day laboratory assay has con-
firmed the activity of many of them. We are now interested in psycoactive
drugs. The Aztecs gave us teonanacatl, peyotl, ololiuhqui, piecetl, toloatzin,
already attested in their activity. There are others that have to be studied. We
need no proofs that the action of those plants was discovered by empiricism.
We would be magic minded if we would suggest that they had reached the
hands of the sorcerers by supranatural inspiration. We have no reason for
any doubt on what the X VI Century chroniclers tell us about the well trained
Aztec physicians with an extensive knowledge of medicinal plants and long
experience in diagnosis and treatments. Sahagun said very clearly that they
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would not use sorcery and gives names of every one of the members of the
group that he selected as informants for the chapters on medicine and related
subjects of his History: “This relation given above of the medicinal herbs
and the other medicinal things above contained was given by the physicians
of Tlatilulco, James, old and very experienced in those things of Medicine;
all of them are in general practice. The names of them and of the amanuensis
that wrote it are the following, who, because they did not know how to write,
begged the amanuensis to put their names: Gaspar Matias, neighbour of
Concepcién, Pedro de Santiago, neighbour of Santa Inés, Francisco Simén
and Miguel Dami4n, neighbours of Saint Toribio, Felipe Hernadndez neigh-
bour of Santa Ana; Pedro de Requena, neighbour of Concepcién, Miguel
Garcia, neighbour of Saint Toribio, and Miguel Motolina, neighbour of
Santa Inés”.

It is surprising that Martin de la Cruz was not among them. He was
the physician at Santa Cruz de Tlatelolco, Sahagun’s beloved College; he
wrote the book on the medicinal herbs of the Indians that was translated into
latin by Juan Badiano. He could have been absent or dead, but we can
not explain the fact that Sahagun does not mention the exceptional and
wonderful book written on a subject he was studying at that time and
when he refers in extenso to that School.

In a study of mine included in our recent edition of the Martin de la
Cruz and Juan Badiano book, I discussed this strange fact and arrived
at the conclusion that Sahagun might have considered Martin de la Cruz
already under the influence of European medicine. In fact, many signs
could be found of that contamination, mainly the names of diseases, the
pharmaceutical mixtures and even the presence of a reference to Pliny (10).

It is a pity that the only book on medicinal plants written by an Aztec
physician has to be read with a critical eye, because of European influences.
It is interesting to note that ololiuhqui, peyotl and teonanacatl do not
appear in the book, either because the use of them was exclusive for sorcerers
or because of church censorship. On the other hand, many prescriptions
that seem magical because they contain strange substances, now known
inert, only means pharmacological mistakes. Lack of activity does not
show absence of rationality in the use. Magic implies the performance of
acts, pronunciation of words in presence of particular objects, from which
only the magician or wizard is capable of managing to produce the effect (7).
Nothing of that sort appears in the book : medicines could be used by anybody
without devices or spells for supernatural powers (11).

Magical practices in Aztec society had their own fields and practi-
tioners: sorcerers, necromancers, witches and magicians. However, there
are no records of true shamans as defined by Mircea Eliade (12), that is
with techniques for ecstasy and initiation ceremonies as practiced in Siberia.

Sahagun had left us the description of several of those professions: “The
naoalli is properly called sorcerer; he frightens men and sucks blood from
children during the night” (4). “The necromantic (#acateculutl) has 2
pact with devil; he transforms himself into different animals, and because
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MARTIN DE LA CRUZ

LIBELLUS DE MEDICINALIBUS
INDORUM HERBIS

MANUSCRITO AZTECA DB 1552

Segfin traduccién latina de
JUAN BADIANO

VERSION BSPANOLA CON ESTUDIOS
Y COMENTARIOS POR DIVERSOS AUTORES

INSTITUTO MEXICANO DEL SEGURO SOCIAL

MEXICO
1964

Title page of the recent edition of Martin de la Cruz’ book (Instituto Mexicano del
Seguro Social, México, 1964).

of hatred wishes death for others, using sorcery and many charms against
them.” (4).

The same Sahagun refers to the ¢icitl or physicain in a very different
way: “The physician (#icitl) used to cure diseases and restore health; the
good physician is a knower of herbs, stones, trees and roots, experienced in
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Tolio 38 v. of Martin de la Cruz manuscript. Notice the Azfec representation of stone
“tetl” in the roots of five of these plants.

cures. He also has the profession of knowing how to set bones of people,
to purge them, bleed them, to make incisions in them, to sew the wounds
and to free people from the doors of death. The bad physician because he
is not able, in place of curing the patients, worsens them with his potions.
At times he uses sorceries and superstitions to make believe that he makes
good cures” (4).

All precolumbian codices were intentionally destroyed, but we should
remember that because of the lack of a true written language those documents
were only guides for learned people, usually trained at the C'almecac who
memorized the traditions, history and knowledge of that people. The destruc-
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tion of that material, temples, sculptures, and every testimony of that cul-
ture, was thoroughly carried out for many years with all the zeal of the
most fanatical epoch in the history of Spain. The Holy Inquisition soon was
prosecuting any man denounced because of keeping in his house objects
corresponding to superstition, witchcraft, rites, gods, idolatries and other
uses of gentilism (13).

After the Conquest everything related to Aztec culture went underground
and declined. When the leading representatives of pre-hispanic medicine
were dead or had disappeared, it is natural to suppose that the standards of
general practice would deteriorate. XVII Century descriptions of medical
practices do not correspond to what had been said a Century before.

This shows the fundamental mistake of people who pretend to draw
conclusions about Aztec pharmacology by studying the practices of present
day indian communities. Today, Nahuatl groups live in extreme poverty in
“refuge localities” far away from civilization; they live in ignorance and
poor health. These degenerated vestiges of the Aztecs retain no inheritance
from their glorious ancestors. Four centuries of isolation and neglect have
left the people without most of the values of their culture; even their physical
condition has been affected.

Nobody could expect to obtain from them astronomical or mathematical
data, nor to find the marvelous sculptors and architects that left us impressive
evidence of their inspiration. However there are investigators who pretend to
judge Aztec medicine or pharmacology from the present practices in these
deteriorated groups.

Ethnopharmacologic research in Mexico has a great work ahead for
exploration of the Nahuatl knowledge and experience with plants. Many
writings have not been studied thoroughly. There are documents that have
not been translated or interpreted. A great number of plants described under
Nahuatl names have not been botanically identified. Some of them, painted
with colors in the Cruz-Badiano manuscript, have escaped classification.

Botanical knowledge was advanced among the Aztecs. They had made
groups of plants according to morphology, size, structure, fruits and their
uses (14). Medicinal plants was one of those groups, but the system allowed
having many different plants with the same name. Hernandez used to add
to the Nahuatl name of the plant the name of the nearest town where that
specimen had been collected (7). The color paintings obtained by Hernandez
would have helped for identification, but they were lost in the fire of the
Escorial library in 1671. The drawings published in black in the Lincei edition
of the New Spain Thesaurus (75) were redrawn from the originals (16).
These figures were used again for our recent first complete edition of Hernan-
dez Natural History (7).

A great many of the plants described by Hernandez have not been identified,
and now collecting expeditions are planned in order to follow Hernandez’
routes in Mexico. It is expected that fresh specimens will allow identification
of some of the species described by the Spanish physician in the XVI
Century.
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Looking for an orientation to pick out active plants used in Aztec medicine
we compared different reliable reports. We thought correlation would indicate
reputation or general use of the plant. However the results did not justify our
premises :

Sahagun mentions in his History 123 medicinal plants and only 86 of them
appear in the texts of his informants. This means that he made a rigorous
selection and that he used other sources of information that we do not know.
The comparison of his protocols kept in Madrid and Florence libraries,
showed only 78 plants in common. Of a total of 225 different plants in those
texts, 163 appear in the first and 140 in the second. This is new proof of the
differences between both manuscripts (10).

When we compared the botanical content of the materia medica in the
Cruz-Badiano book, we discovered the surprising fact that among 251 plants
mentioned there are only 15 of those included by Sahagun in his History.
However, 14 more appear in the Informants’ texts. We could speculate about
the already mentioned possibility of basic discrepancies between the pro-
fessional training and methods of Martin de la Cruz, physician at the Span-
ish College of Tlatelolco, and the Indian physicians put together by Sahagun,
who were general practitioners among his folk.

Furthermore the plants that are mentioned in both documents sometimes
appear with different therapeutic indications or they are not granted similar
interest : #atlancuaye (plants of the genus rESINE) appear 17 times in Martin
de la Cruz, only once in the texts of Sahagun informants, and none in his
History.

With regard to Francisco Hernandez Natural History, we should remem-
ber that he was an European physician, representative of the medical and
philosophical ideas of “humors” and qualities of diseases, and for the “con-
traries” or medicines. In that way Hernandez described 3076 plants and
gives the “dryness” or “humidity”, “warmness” or “coldness” degrees of every
one of them. According to those European doctrines any plant could be useful
in medicine if its qualities were contrary to the nature of disease. Once he says
how bewildered he was at the use by the Indians of warm plants against fever.

We know that Hernandez was sent to New Spain to study the medicinal
plants in the newly conquered land but he, as a naturalist, devoted himself to
a wider field. During seven years, disregarding the royal and urgent requests,
he kept collecting and assaying plants and writing his Natural History,
instead of obeying the orders for sending his manuscripts. The large extension
of his final report and his wider scope perhaps were the origin for the king’s
decision to entrust somebody else to make an abstract of his writings. That
commission given to Recchi was greatly resented by Hernandez.

The difference between the approaches of the writings I have mentioned
are evident : Martin de la Cruz wrote about the plants used by him and his
kindred Indian physicians; Sahagun strived to obtain uncontaminated in-
formation about the pre-hispanic uses of plants by the best known physicians,
uses that he described independently of the practices by sorcerers, wizards and
soothsayers; Hernandez worked as a naturalist collecting specimens by him-
self and obtaining information on the spot about the popular uses of the
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TRES GRABADOS DE HISTORIA NATURAE, MAXIME PEREGRINAF 445

ATATAPALCATL CAPOLIN
(Libro 11, cap. v) (Libro VI, cap. LXXVIL)

TENOCHTLI
(Libro VI, cap. €X)

Nieremberg figures taken from Hernandez’ originals that were kept at the Escorial
library. Note the Aztec hieroglyphs for water (afl) under Atatapalcatl and for stone
(tetl) under tenochtls.

plants. No wonder the reports differ. But they complement themselves if one
analyzes the meaning of the data by keeping in mind the wide distance
between the standpoints of view.

‘We have talked about only three of the most reliable sources, but there are
many other important chronicles and writings, contemporaneous and pos-
terior. Sometimes late reports relative to cultural and living conditions of
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the Indian population at the time of the observation, try to refer to the pre-
hispanic society. That error isevident in X VII and X VIIT Centuries writings
when the old ruling class had disappeared and the Indians, deprived of their
land, had been distributed as slave workers to the new owners. New religion
and magic, new medicine and superstitions had been imported, and African
rites and witcheraft had arrived with the African slaves brought by the
Spaniards.

Ruiz de Alarcén, who in 1629 wrote one of the best known treatises on
native idolatries (73) recognizes those facts and mentions that the Indians
were dying at a fast rate because of bad health and drunkenness a vice not
allowed in Aztec society.

Present research requires most careful analysis of data. No doubt we could
still find valuable information, but great patience and comprehension have
to be used in order to overcome the natural distrust of people that have been
subjected to exploitation during Centuries.

Documents on magic are difficult to study. Translations and interpreta-
tions are full of problems because of the esoteric language (Nahuatlatolls).
Literal translations refer to “the nine times beaten” for tobacco, the “red
chichimec” for copper, the “red woman” for blood, “one water” for wood,
“seven caves” for mouth, “snake” for pain (9). Most of these imaginative ex-
pressions have not been explained and many others have not been interpreted.
As we say before, magic and its language represent very old myths and such
study is full of obstacles.

The scientific study of Aztec pharmacology is very recent and has already
given important discoveries. Many more will come if capable people from
different fields work together. The personal work of Gordon Wasson and
the valuable contributions from people inspired by him, is a good example of
what has to be done (7). This symposium on an even wider scope, inter-
nationally oriented, is a promising step for closer collaboration.
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Introduction

It has been remarked that tradition-bound scientists will predictably
conclude that the proper use of hallucinogens is for research and medical
application; the illicit abuse is for kicks and cults (69). Our puritanical
ethics are said to prohibit us from even exploring whether the use of hallu-
cinogens could improve the healthy, or possibly transform Western society
into a Zen elysium.

Whatever scientists may think, history does indeed record our unceasing
urge to transcend limits and escape dreary reality or anxiety with the aid of
magic, drugs, drama, festival rites, and (with biological regularity) through
dreams. Even though we could doubt that drugs produce pleasure without
the risk of harm, and wonder if man is built to sustain and to manage more
than a brief chemically-induced glimpse of paradise, we must still examine
the data of ethnology, pop culture, and clinical use for real evidence. Do
such data indicate that there are drugs which specifically enhance these
varied transcendent purposes? If so, how do they, why and how exclusively
or to what extent do they work and at what cost ? These questions will require
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more explicit answers and more extensive research than we can presently
report.

To discriminate and analyze drug effects, quite imperfect tools will have
to be borrowed from a variety of disciplines and contexts: from the social
psychology of religion, of deviant behavior generally, of recreation, of
social change and self-help movements, as well as the social psychology of
aesthetics, pleasure and euphoria, and that of groups and of altered mental
states.

We should recognize that analysis of these problems occurs in the context
of prevailing prejudices and publicity untempered by rational scrutiny.
It already seems clear that whatever the motive for their use, the consequences
of these drugs range from isolated awe or benign or even bored surprise, to
reported shifts of values to transient or occasionally long-term psychoses, to
varieties of religious or aesthetic experience, and to clique formation and
ritual. There are now conflicting reports of therapeutic efficacy in alcoholism,
depression, character disorders and severe neurosis (2, 12, 19, 67, 62, 66,
738, 79, 80, 82, 87). There is also a mushrooming psychedelic culture. This
underlies the tribal motions (or brownian movements) of groups of long
haired, barefooted dropouts, and the paraphernalia of fringe fashions, music
and art—the trappings and trippings commercialized as psychedelic “ go-
go.” Some serious theologians as well as our peripatetic prophets now seek
the drugs as a promoter of love, of religious or self-enhancement (8, 21, 44,
83, 91). Some are sincere and private in these pursuits, some provocative
and evangelistic.

We are in any event presented with a barrage of elaborately literate
(though not thereby the more accurate) claims. Of course, prophets, seers,
gentle and ferocious reformers, acting for good or evil, have often held
that special visions were not only their inspiration but their guide. They
promise salvation. They also threaten misery to those who do not accurately
assess (i.e., agree with) the efficacy of such claims. Truly dispassionate
assessment—the exercise of judgment—may, as the elect warn, deprive one
of access to the mysteries revealed in special states; thus if one is “in,”
there may be no way out! The only answer to such dilemmas posed by any
cult is exposure to experience, to knowledge and assessment over time—i.e.,
perspective.

Thus these drugs are often used for a variety of purposes more complex
than the simple pursuit of pleasure. In any event, hedonistic kicks can
be achieved far more reliably with other chemicals or activities. If we take
LSD as a prototype, I believe that in their extreme and most potent form
we are examining drugs which influence that complex psychological ma-
chinery with which we establish meaning and communion with others. There
are few drugs which can so unhinge us from the constancies which regulate
daily life, or so clearly present us with data from the “inside world” and
from the many normally “inutile” perceptions potentially available to us.
Surely, it is tempting to snatch some good from this. It also can do us
little harm to place such experiences in the continuum of other states in
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which a range of sensory impressions and insights revealed to the self are
regarded with awe or claimed as therapeutic, or as personality if not world-
transforming events (1, 3, 6, 10, 66, 67, 67, 80, 86, 88). Given an ample
smorgasbord of effects, claims and usages, we can eventually best gain
perspective by concentrating on what—if anything—is common to all of
these varied drug effects.

The Drug Mystique

The young—who are being importuned by “friendly” advocates (and the
young always have such friends) or lured by dire warnings—are entitled
to what facts we now know about these problems. We in turn might learn
from their interest, from not uncommon tragedies (of which we are seeing
an increase) and ponder the adequacy of our responses to their probings
and needs. My own patchwork impression of the growing use of marijuana
and, to a lesser extent LSD, in intellectual groups is that these are by and
large more socially interesting (or irritating) than socially important phe-
nomena. Rather, a drug mystique has been welded to the underlyingly serious
shifts and strains inherently experienced by the most potentially unstable
group of any society—the adolescent and young adult. That our society and
our youth have problems is not at issue. Nor can we determine here whether
indeed this generation is a “now” group, tending to confrontations, valuing
honesty, love, direct and uncomplicated action, and avoiding ideologies in
favor of simple justice; these values—however germane to the LSD expe-
rience—were not born from the drugged mind. What ¢s clear is that an
ideology couched in the language of drugs or pseudo-zen philosophy has
been insinuated into youth culture, and by a band of quite articulate writers
and vagrant psychologists. These have replaced the old medicine show of
yesteryear with an updated campus version complete with readings and
alluring arguments, if not pills to sell: “drop out, tune in, turn on.” Thus,
this mystique has been generated by frenetic advertisements for themselves
by the fad and fashion makers and idea mongers, and the press has been
ready to exploit each sensation.

The philosophical arguments of the advocates are carefully dissociated
from the social consequences of their publications. They insist they have
the civil right to take any agent which “does not harm others.” Such claims
gained their real momentum when a few psychologists who peddled the
drug resented the notion that scientific and medical-—or at least nurse’s—
training were required for responsible drug administration; the requirement
for such institutionalized “know-how” was viewed as a plot of a smug
establishment. This argument, if carried to its extreme, would counsel a
case requiring cardiac surgery to refuse care from a trained expert who
votes Republican—and to do so, if necessary, on trumped up religious
grounds. It seems ridiculous to have to state that while each of us in our
infant development has attempted to assert the right to do what we want
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when and where we want it, every society has shaped some constraints—
ranging from some form of toilet training to traffic control—constraints
impinging on our private views of our capacities, rights and bodily urges.
Such is the uncivil level to which “debates” about the drugs lead! It is, of
course, hardly a private matter (and it ¢s a civil matter) when such prose-
lytizing leads to a number of drug-related cases requiring medical and
psychiatric care for brief or longer periods of time.

The irresponsibility of the psychedelic gurus is demonstrated in the fact
that while they advertise the drug as only a part of their version of a way
of life, they are not in a position to manage the consequences of their ideologi-
cal schemes. Can they really be innocently surprised if the drug per se is
more alluring and interesting to the immature than their philosophical
preachings? They may reach certain segments of our youth far more readily
than most conventional authorities, but nothing in their performance to
date shows they know how to manage or anticipate what they so blithely
initiate. Psychiatrists who have worked intensively in private institutions
with young borderline or schizophrenic patients are quite familiar with some
of the tribal behaviors, excesses, philosophizing, and “freak outs” similar
to those which occur in psychedelic cults. “Wild analysis” and “psyching”—
probing into one another’s supposedly unconscious motives—characterized
youth of previous generations, as did self-experiments with hypnosis even
in the 19th century.

Scope of Contemporary Problems

The increasing problem of drug abuse in most countries is alcohol, followed
by barbiturates, amphetamines, opiates and mild tranquilizers. As I see it,
the consequences to national health and social welfare of these drugs are not
as yet startling—either in terms of the utility of LSD or its harm. Debates
about whether to use or not to use LSD are hardly as consequential as the
use of “The Pill” in our society. The agent most frequently used by youth
for illicit purposes and with lethal effect is the automobile; and the most
faithful monitor of the scope of such social problems is the prevailing high
insurance rates for young males. I know of no rate changes for medical,
psychiatric or mortician’s coverage which have been instituted by this actu-
arial superego of our society in response to these chemicals. This is an
interesting generation but they have not yet gone completely to pot! On
the campus scene, ¢nterest in these drugs clearly flies high, but not in the
majority of students. “Acid” commentaries are, if not more abundant, more
influential than trips. While in the large picture, the scope and pattern of
hallucinogenic drug use in our society must be said to be more sensational
than consequential, the development of cults and a sharp increase in drug-
taking behavior in relatively small, often elite or fringe segments of our
society warrants investigation.
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Inherent Problems in the Study of Abuse

For opiate use and abuse and for the abusive potential in marijuana (4, 6,
13,15, 16, 40, 60, 61, 63, 68) , excellent studies have been done. Designs for the
study of LSD abuse could profit from these. It is clear that the motives
for experimenting with a drug, for trying a drug, for interpreting the subjec-
tive effects of a drug (87), and for continuing drug usage and for seriously
maintaining it can be quite different. The ability of the habituated to control
their intake also varies; e.g., many people have the alcohol habit but control
their intake in accord with their social obligations. It is also clear that the
population of users shifts; e.g., cannabis users have shifted throughout
history even in countries such as India, and before 1910, middle class women
were frequently represented among our opiate addicted population. The
response of society to drugs differs, often mecurially and rarely in response
to sober judgments. For example, over 30 years ago, the Federal Nar-
cotics Bureau saw no harm in marijuana and within 2 years—and with
no more objective data—decided there was a menace. The complexities of
the drug-taking, drug selling and drug policing groups (who form sub-
-societies “needing” each other), should be noted. When underworld vendors
specialize in one class of illicit imports, they may also market others. Thus
heroin and marijuana are occasionally though not usually sold by the same
peddlers. This association is a social consequence of prohibition and polic-
ing—not an actual or pharmacological link of the drugs. Marijuana users,
psychedelic drug or opiate users, “goofball” or amphetamine abusers, are not
commonly the same population (although there is overlap), nor has the
illicit supply of psychedelics yet been merged with that of heroin.

For the nonaddicting but so-called hallucinogenic drugs, we have much
yet to learn about current practices. Only a minute fraction of persons who
have taken these drugs could be said to constitute a reliable base for study
of long-term users; groups of persons who drift in and out of the category
of users are not easy to identify, and are hardly reliable reporters since some
are always first discovering the drug while others are experiencing disillusion
or worse. Indeed, over the past ten years we have been greeted with fresh
pronouncements of new discovery of the effects of a synthetic compound
(LSD) which has recurrently startled its takers since it was first known—
well over 20 years ago. Scrutiny of the response to the mescaline-containing
peyote—known since the last century—similarly reveals cycles of startled
amazement as several new groups or persons came to learn of it and adapt to
it; e.g., Havelock Ellis and William James (who did not, incidentally, form
cultsin 1902) (28, 30).

Complications for research arise from the current publicity. Selling and
propaganda create a bandwagon effect and complicate a sober assessment
of the extent and nature of drug use. The hucksters gain attention, audiences
and monetary support as they threaten the establishment with love and—
long before the fact of truly increased drug usage—announce that hordes
of young people are, if not their followers, then independently dedicated
drug users. The establishment, on the other hand, must react with irritation
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or even fright at the announced threat. The head of the Food and Drug
Administration has a political hide which can be at stake since he must
answer to readily alarmed legislators—not to research scientists. Accordingly,
those scientists studying the effects of drugs on brain chemistry and behavior
in animals have clear-cut procedures,for obtaining and accounting for sup-
plies of narcotics but not of psychotomimetics (in spite of the promise by
the FDA in May of 1966 to set up machinery and explicit guidelines).
Finally, as the advertising escalates and the empirical problem grows, the
young and their parents must enter the debate and assess the claims of value.
Physicians hysterically crying alarm rather than pointing rationally to
danger join the melee. The use of these drugs in experimental psychiatry to
study altered states or the genesis of symptoms or new learning or the nature
of brain mechanisms related to altered percéption (10, 29, 48, 62, 58, 72, 93)
proceeds with National Institute of Mental Health support, but not without
severe problems of sanction contingent upon sensationalism and fear in the
bureaucracy.

Physicians who make headlines with reports of dire results both lure the
susceptible and generate their clientele who are latently worried about what
they are doing. Sober medical assessment would be more effective—and
honest—as a deterrent. It is also most important to sort out the various
factors which might complicate the picture the physician sees when patients
are brought by drugged friends or in other disorganized circumstances to
hospitals for one or another indication. The possibility of complicated drug-
taking patterns in such patients, of prior instability if not mental disorder,
is to be investigated. In brief, the fact that the drug is a precipitant or
concommitant of an ongoing disorder must very clearly be distinguished
before we determine anything really definitive about long-term effects
(22, 23, 24, 31, 32, 42, 45, 64,77, 92). If we recall the reaction of the medical
community to the psychotogenic effect of steroids, and if we take cognizance
now of the fact that these disorders still occur, the difference is that we now
know what the steroid psychoses portend ; we can predict with more confidence
what the results will be and accordingly (even though attending physicians
are often uncomfortable) there is little scare literature presenting uneval-
uated snapshots of steroid psychoses in cross-section, so to speak. As a gen-
eral public we are gullible, vulnerable to sensationalism and to over-reactions
on any side of the issues involving behavior active drugs. This is true also
not only of the press, of poets genuine and manqué, but of legislators,
bureaucrats, and physicians.

Inherent Problems in Ethnopsychopharmacology

We react with similar responses to a variety of drug-induced experiences,
but there are characteristic behavioral patterns and social uses which cluster
around one or another drug; e.g., opiates probably do differ not only pharma-
cologically and psychologically but in terms of patterns of social use from
LSD or peyote. Research is required both at the psychopharmacological and

82



ethnological levels to be certain. A major problem exists anytime we study
the varieties of so-called irrational behavior. This is that there is nothing
intrinsic to the training and practice of a wide number of professionals
which equips them knowledgeably to handle and interpret either the irra-
tional itself or themselves when dealing with it. What little knowledge re-
sides within the experienec of psychiatry has not been made sufficiently ex-
plicit to be extensively applied by others, If a historian documented the dis-
tractions inherent in trying to understand or deal with schizophrenia, with
hypnosis, with dreams, or with such questions as religious conversion— and
certainly with cannabis and LSD—we would see that it has not been easy
for men to comport themselves with the best of rational, let alone scientific
skill in these areas. Judgments and assertions, then, have to be continuously
assessed.

The sorting of the intrinsic patterns of drug effects from their varied elabo-
rations presents difficulties. For example, the social use of a drug cannot tell
us infallibly about the basic pattern of its effects. What Barron, Jarvick and
Bunnell (5) called “drug-induced ego disruptions” refers to a wide range of
substances which can provide a change of scene, 2 moment of being out of
it, a holiday from the constrictions of reality. A wide variety of agents can
shift our normal engagement with the world, producing an altered state, This
state in intself may promote the release of effects and be welcomed for its
novelty value as a remarkable trip from reality. Etched upon it may be a
specific pattern of the drug. I believe that LSD extends and accents this
primary ego state in a salient and sustained way.

A second complication is that sufficiently strong motives can capture any
opportune occasion in order to generate uninhibited or cultist behavior.
Thirdly, in case a cultural pattern of drug effects seems at first glance invari-
ant, the powerful role of set and setting should be assessed ; for example, the
exclusive “Mexican-ness” of Hoffman’s visions when he first ingested psilocy-
bin (derived from a Mexican mushroom) is hardly ascribable to a specific
chemical action.

Pharmacological factors such as dose, route and dosage schedule, and the
form and preparation of the active agent are also critical. For brevity, can-
nabis can be taken as an example : by and large, the more potent the prepara-
tion—the more concentrated the form of the resin—the more psychedelic or
psychotomimetic the effects. Panic states, temporary psychosis and paranoid
episodes similar to those observed currently with LSD, occur more freqeuntly
with the more potent preparations illicitly available in India (16, 17) and
the Near East (7). Many abusers in Morocco and India are found in settings
not unlike our alcoholic skid rows. The weaker marijuana used here has dras-
tically fewer such effects. Inhalation or ingestion alters the intensity of effects
(69).

The pattern of use of LSD is determined in part by the dose-dependent
tolerance induced (39, 47, 95). Three or four days are required for its full
development or its full loss: daily dosage leads to dramatically diminished
effects unless the dose is considerably increased. “Cyclicity” in tolerance (53)
is seen with higher daily dosages; e.g., tolerance is lost and regained with
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every eighth or ninth consecutive daily dose. After a single dose there is
“psychological satiation,” as McGlothlin calls it, which is characteristic for
any single LSD experience : one dose is emotionally sufficient, if not exhaust-
ing, for most people for quite a period—days, or weeks, or years.

If we wish to discern some universally basic pattern of effects (37), we
also have to consider at what level drug effects on behavior can intrinsically
be analysed. Dubos (£27), expressed the fundamental notion that even a highly
selective drug would react with some structure other than the one for which
it was designed; absolute selectivity for effects is a chemical impossibility.
This does not mean that there are not intrinsically discrete chemical controls
or that chemical reactions within cells are not under exquisite feedback regu-
lations, but the control of integrated sequences of behavior remains a complex
problem. Yet, in view of the surprising associations and dissociations of
which the nervous system is capable (for example, phenothiazine-induced
sedation in the presence of motor excitation) it is not inconceivable that
chemicals exist which can produce desirable modifications in components of
the pattern of effects of a drug such as LSD. The fact that the indole and
catechol derivatives which are psychotomimetic induce a response in brain
(altering brain serotonin metabolism and probably increasing the utilization
of norepinephrine (33, 84, 35, 36, 38, 43), that most of these show cross toler-
ance, and that agents—such as atropine or Ditran—producing a deleriod type
of response (33, 568, 93, 94), affect brain acetylcholine indicates that we are
dealing with agents for which some exquisite biological specificity exists;
indeed this is the basic reason for scientific interest in the mode of action of
the drug, a search that could lead to critical neurochemical mechanisms. Each
of the brain monaamines appears to be lawfully related to specific, largely
polysynaptic neural systems and it is not unlikely that with autoradiography
(90), and fluorescence and electron microscopy that our knowledge of the
involved neural systems and chemical changes induced by these drugs can be
more finely specified (33, 38).

Finally it will be noted that most of the drugs mentioned in this conference
have had multiple therapeutic usages, from carbuncles to mania. The Navaho
clearly seek the cure of all manner of both physical and psychic ailments
with peyote. This fact means that the ethnologist must be wary of the extent
to which reported effects are specifically drug related. The distinction be-
tween symptoms of organic dysfunction and those of bodily discomfort in
various psychic states is never easy. We see this confusion in small children;
there are quite probably differences in social classes, personalities, and cul-
tures in the extent to which the body becomes a “sentient referent” for the
consequences of social and personal anguish. This surely could lead to con-
founding reports of drug effects.

Apparently where drugs can disrupt normal ego functions they can com-
prise a polytherapeutics for the so-called functional factor in illness. How
this is accomplished is not clear; perhaps through an ultimate shift of
attention as in hypnosis; or through the effects of powerful wishes for cure—
which observably dampen anxiety. Something as nebulous and as potent as
faith and confidence is involved. When we ingest a drug because of anxiety
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or weakness, there is a monotonous regularity in the “non-empirical” inter-
pretations which may be evoked; psychologically, the drug is seen as a
power, either one evoking terror (poison or devils) or one producing sexual,
physical or spiritual strength leading to salvation or healing. Accordingly,
in reviewing the folk usages of drugs for therapeutic clues and in obtaining
discriminative information on the effects of drugs on patterns of behavior,
we have to distinguish the general range of effects of ego disruption and
what is commonly called the power of suggestion. Doing so, we can more
confidently focus on what is specific about the so-called hallucinogenic drugs,
including the ways in which they do and do not enhance suggestion.

The Definition of a “Psychedelic’’ Dimension

Comparative psychopharmacological studies of the various potent drugs
would lead to a better appreciation of the fundamental dimensions of behav-
ior, of the ground out of which complex but related behaviors emerge. That
element contributed by specific drug effects to the entire picture of drug
usage will require more focus. Given such reservations, it seems that the
recurrent theme in historical records is that certain drugs are compellingly
related to learning, to self-revelation, and that they are involved in some
mystical, often ritual, use. McGlothlin notes that the American Indian often
states that “peyote teaches.” He does not find this major theme running
through accounts of marijuana usage (69). Again the potent preparations
of cannabis are an exception and the milder preparations have been used to
enhance contemplative states as well as for a “high”. Apparently, there is
a continuum of effects along the dimension of self-revealing and ritual usages.

To the extent that there are classes of agents which starkly reveal some-
thing about the depths or the dimensions of the mind—exposing these dimen-
sions to our attention—we can say that both use and abuse stem from our
amazed response to the subjective experience revealed by these drug states.
If this is what Humphrey Osmond meant by the term “psychedelic” or
“mind manifesting” for drugs such as LSD, it is an apt though not novel
description. There is a wide range of contexts—including clinical disorder
in which states of heightened awareness with varying degrees of mental
clarity occur, and a variety of initiating causes. The mode of functioning
and experiencing called psychedelic reflects an innate capacity (like the
dream) of which the human mind, in a general sense, is capable (10). The
fact that a certain class of drugs so sharply compels this level of function is
what so intrigues the behavioral scientist.

A rather famous and wordy Harvard professor noted that drug-induced
intoxication “expands, unites and says yes . . . it makes . .. (man) for the
moment . . . one with truth.” William James (49) went on to write that parted
from normal consciousness “ . .. by the flimsiest of screens, there lie potential
forms of consciousness entirely different . . . apply the requisite stimulus
and at a touch they are there in all their completeness . . . somewhere (they)
have their field of application and adaptation. . . . How to regard them is
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the question . . . they may determine attitudes through they cannot furnish
formulas and open a region though they fail to give a map.” (Italic mine.)

Many authors have stressed that the human mind is apparently built with
mechanisms for constancy with which to structure and use these fluid and
irrational components. Indeed in the most systematic series of neuropsycho-
logical drug studies extant—those of Heinrich Kliiver (52) with mescaline—
the author concludes with speculations about the drug’s differential action
on those subcortical areas of brain which are characterized by emotionality
and variability and those anchoring sensory-motor systems which aid in
constancy. The question perhaps is not so much expanding the mind—it is
expanded enough—but to see if there are drugs which can enhance a better
and more creative coordination among these so-called regions.

The Drug State and its Consequences

So whether we set out on a personal or on a scientific research effort to
discover and explicate this order of the mind, whether we examine it by
introspection or examine its effects on natives, patients and others, we embark
on a search which is intrinsically difficult and fraught with misunderstand-
ing. One can expect nothing else if we attempt to deal with the irrational. In
any event, we shall try to describe a multipotential state which, in its most
general sense, can underwrite a variety of outcomes: religious feeling and
conversions, states of hyper-perception leading to inspirational insights, to
psychosis, to exalted states or to behavior or value change.

The more we can grasp some of the intrinsic features of this state, the more
we will be able to understand some of its variable outcomes. So if we had
little experience with drugs, we might still be able to predict their con-
sequences and understand, for example, why these drugs might be properly
called, among other ascriptions, “cultogenic agents.” Some of the modes of
experienice—the styles—which characterize the drug experience seem fre-
quently to be linked to the outcome or to the style of life commonly
centered around drug taking: whether this “hang-over” of drug effects
is learning or reinformement of the ongoing trend of goals and adaptions,
or based on more complex variables and mechanisms is not known.

Some Features of the Drug State

The sequence of effects following the usual doses has been described
elsewhere (48, 78). During the first four and half hours there is generally
a clear cut self recognition of effects—an internal “T.V. show” which is
followed by another four or five hour period in which a subjective sense
of change is not marked but during which heightened self centeredness,
ideas of reference and a certain “apartness” are observed. At 1248 hours
after drug ingestion there may or may not be some let-down and slight
fatigue. There is no craving for a drug to relieve this if it occurs and no
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true physiological withdrawal, as is the case with opiates, alcohol, sedatives,
and certain tranquilizers.

It is the intense experience without clouded consciousness—the heightened
“spectator ego” witnessing the excitement, which is characteristic for these
drugs in usual dosages. Thus there is a split of the self—a portion of which
1s a relatively passive monitor rather than an active, focusing and initiating
force—and a portion of which receives vivid experiences. Some people
seem to repeat this long after the drug state; standing apart from life or
relying on the group to direct events, they turn away from the prosaic
world—or else are turned away by society, as well as turned on by the
drug. They may find a clique or a group which tolerates this disposition.

During the drug state, awareness becomes intensely vivid while self-
control over input is remarkably diminished ; thus there is the lurking threat
of loss of inner control—loss of control of integral stability—of the “dying
of the ego” so often reported in bad trips or in phases of mystical experiences
with the drug. In the drug state, customary boundaries become fluid and
the familiar becomes novel and portentous. Events take on a trajectory of
their own; qualities become intense and gain a life of their own; redness
is more interesting than the object which is red; meaningfulness more
important than what is specifically meant; connotations balloon into cosmic
allusiveness; the limits of sobriety are lost. The very definition of the
importance of the external world shifts when most mental activity is absorbed
either in monitoring the novelty of experience or in maintaining the integrity
of the self. And, after the drug state, we may find more tolerance for
ambiguity and a diminished readiness for the quick answer; we also can
find an associated inability to decide, to discriminate, to make commit-
ments. Spindler reported the latter as a Rorschach pattern in certain Indian
peyote users (89). Such a tendency to avoid distinctions could lead to
alienation and retreatism, even if these were not pre-existing traits (as they
often are). A certain isolation, or sense of it, tends to occur as a trait in many
drug experimenters; the after-effects may emphasize the pre-existing traits.
For many the drug experience may represent a beginning which without
luck or expertise, cannot easily come to a useful conclusion; neurotic acts
also have been viewed as misguided attempts at self cure. Thus many reported
immediate after effects of LSD—both good and bad—could depend largely
on the motive for taking the drug and in fact could be transient rather than
transforming.

In any event, when portentous implications and hidden meanings per-
petually contaminate the response to the explicit signs and conventions
of everyday life, “focus” and goal directed efficiency are usually impaired.
Since judgment is not enhanced during the drug state and since isolation
or apartness (even when sanctioned by a minority group) bring their own
problems, it is clear that persons who continually overvalue the modes of
experience of the drug state could develop patterns of poor practical judg-
ment. The consequences of long-term and frequent use of the drug—involv-
ing probably 5-15 percent of those experimenting with LSD—would prob-
ably have to.be evaluated in this context.
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Immediacy, Novelty and Creativity

In the drug state, the experience of compelling immediacy diminishes
the normal importance of past and future. One’s organized anticipation
of time dissolves (which may incidentaHy be why, when properly given,
the drug can replace narcotics in dying cancer patients). It also is related
to the overvaluation of “nowness,” the fickle pursuit of the novel apparent
in certain youth subcultures (76, 84). The ability to see old and familiar
events in a new light is a facet of the shift in organized anticipations and
equally a facet in the poorly understood processes related to creativity. The
impairment of goal directed efficiency also carries with it the impairment
of integrative and synthetic functions and abilities. Thus the mere mergings
of sensory objects (the synesthesias, the plastic rearrangements or the clear
focusing upon fine details or usually disregarded elements) is hardly the
same as an organized building and arrangement in which “boundaries” are,
at some juncture, essential. Creativity requires some use of the drug-induced
facility for seeing new meanings; but there is nothing about the drug effect
which specifically enhances this synthetic and organizing facility. Indeed
as we shall stress, the need for synthesis—not the ability to synthesize—is
what is enhanced in the drug state.

“Cultogenic” Actions

An important feature of the state is an enhanced dependence upon the
environment for structure and support as well as enhanced vulnerability to
- the surrounding milieu. With the loss of boundaries, persons or a group are
used for such elemental functions as control—for helping one to know what
is inside and what is outside, for comfort and for binding and balancing the
fragmenting world (Z0). When one is absorbed either in monitoring the
novelty of experience or in maintaining self integrity the major changes in
the external world will be overlooked or slight changes will assume a critical
role. Persons or objects in the environment have positive or negative value
in terms of quite elemental functions: e.g. as threats or as anchors in main-
taining control (quite as in the so-called psychotic transference). Persons are
self-centeredly seen as objects—not to be related with nor evaluated in their
own right—but either to be clung to or to be contemplated in terms of what
essentially is a self centered, esthetic or ideologic frame of reference. At
best this narcissistic reworking of one’s relationship to others and to one’s
own ambitions can lead to outcomes which are socially valued—wisdom,
- humor, perspective—but such internal syntheses never guarantee socially
pleasant behavior (e.g., non-competitive behavior or conduct which takes an
ideal regard for others into account (§4). In other words, the claims for a
different perspective have to be evaluated both in terms of how this is
integrated in the life and in the internal rearrangements of values of the
user; cne need not argue with the asserted shift in values (although even
this can be monitored (72) ), but the consequences of this can be assessed.
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Thus with the dissolving boundaries of self and outside, with the fusion
of self and surroundings some of the strain between harsh authority and
personal strivings can for the moment be transcended or dissolved. At the
same time there is a leaning on others for structure and control and hence,
when the drugs are taken in a group setting, the breach with reality repre-
sented by the drugs can be filled by the directive mystique and support of
the group. This is, in part, why I have termed these drugs “cultogenic.”

“Model Psychosis” in the Drug Experience

The elements of a model psychosis are present. By model we do not
mean identity; rather we mean an approach to certain processes which are
present to some extent both in the drug state and psychoses; the conditions
for either state have similarities and obvious differences (just as do dreams
and psychos1s (41)). For example, what is impinging on an ongoing per-
ceptlon is a vivid memory of what has just been percelved these co-existing
images can compete for attention and thus give rise to illusions. These can
be immaginatively elaborated into hallucinations. Similarly, past memories
can emerge vividly, competing for the status of current reality. The failure
to suppress the prior perception or memory or thought characterizes what
Bleuler called “double registration” in schizophrenia or what, in Rorschach
parlance, is called contamination. Similarly the failure of identities and cate-
gories to be maintained underlies most of the descriptions of paralogic in
schizophrenia. The capacity to direct one’s focus is impaired; allocation of
the source of a feeling, a sound, a sight, or a thought becomes difficult since
inside and outside become fused. Accordingly there are frequent “projec-
tions” or misconceptions of motives. This tendency is reinforced when one
must exercise energy to account for slight changes in the environment. 1t
of course bears upon our thinking about any psychosis to recognize that pri-
mary or secondary shifts in the elemental ego functions of discrimination
underlie a range of symptoms.

Similarly effects can be enhanced under the drug state but are difficult to
specify since several contrary feelings co-exist or fluctuate—reminiscent of
ambivalence. Thus euphoria mixed with tension may be seen. Laughing and/
or crying in the first three hours are not uncommon. Subjects later refer to
the total state as a pleasant-unpleasant experience. However these expe-
riences are represented, they are evolved from a ground work entailing a
co-existence, heightening, and fragmenting of component urges and feelings.
With care, one observes that preceeding this there is a primary need for
elemental tension-discharge—a welling up which requires laughing or crying
for relief. Subjects have to laugh or cry and they then seem to find the
appropriate setting to rationalize this; the cognitive and structural aspects
of affect seem to follow the need for discharge.

Thus the enhanced value and intense attention placed on the self, the
“double registrations” the ambivalence, heightened tension and diminished
control all can represent the primary symptoms of a psychosis. The appear-
ance of peak experiences (or acute psychedelic experiences) in psychosis has
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long been documented (10, 49, 67). Thus we have with these drugs at least
a tool with which to study the genesis and sequence of a number of familiar
phenomena in psychiatry. Whether this can lead us to a better sorting and
description of the varied elements which are present in the range of clinical
disorders is yet an unanswered question; it is for example, obvious that
differences in outcome of LSD states depend upon specific prior strengths as
well as varying circumstances. These various elements may also be relevant
in the phenomena and outcomes we encounter in clinical psychiatry.

Adaptations in the Drug Experience

Some persons endure all this without evident harm. The spectator ego can
simply be interested in the reversal of figure and ground, the visual tricks,
or—with higher doses—the spectator is entranced or totally absorbed. The
experiencing ego can—especially with increasing dosage—be overwhelmed.
At any level, defensiveness can appear; the spectator shuts his eyes and a
blind struggle for control may dominate. There are different modes of cop-
ing with the drug state which could be called protective. One protection is
not to fight the experiences during the drug state. An upsurge of the tradi-
tional defensive operations may lead to temporary panic even in relatively
stable people. This has been reported both in the LSD and peyote cults, and
has been observed by medical therapists.

Most people working with the drug (either licitly or illicitly) note that
unstable surroundings or confused motives may lead to “bad trips.” The
attitudes under which the drug is taken are important. The Indians of the
Native American Church emphasize sincerity, and the desire to learn, and
they link bad peyote experiences with the presence of aggression and com-
petition rather than the setting of sincerity and brotherly love and a willing-
ness to learn. It is striking that when self examination or confrontation
with internal problems is the motive for drug-taking, effects are sometimes
bad. When problems are aptly externalized or shared there is less panic
and subsequent upset. Thus a certain yielding and surrender of ambition
and personal autonomy helps some individuals to have a good experience,
but this requires if not group support a certain personal strength, or at
least a facility. /¢ also requires stable groups.

Some people achieve an overall stability by a disposition to react with an
astounded pleasure to the whole flux of events. Others are encouraged or
equipped to transcend the fragmented disparate elements, letting them flow
into the sway of a mystique, or letting them be steered by latent guiding
interests or memories. Thus all that occurs is given a tone—or a very diffuse
direction. With higher dosages and the increasing loss of the capacity for
detailed focusing, the importance of guiding “sets” (music, mystique, af-
fective expectations such as the doctrine of boundless love) is enhanced.

The drug experience is compelling and hard to convey but incredibly vivid,
and the extent to which the experience of a specific “trip” is related to out-
come requires finer study. So too does the fact that one good trip does not
predict a second. Nevertheless the primary changes are the background
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state from which a number of outcomes and adaptations ensue—adaptations
both during and after the drug experience. No doubt the rearrangements of
reality which occur during this state produce a memorable experience, but
one is reminded of Sidney Cohen’s remark that most people get what they
deserve or what they are equipped at the time to experience as modified by
set, equipment and setting (27).

The Need for Synthesis

Anyone who has experienced this intense episode must come to deal with
it. Our dreams also are an episode in a sequence of states which we usually
can somehow integrate into the normal fabric of living; similarly something
must now be done with the total drug experience—nightmare, illusion or
ecstasy. Some borrow stability from ready-made explanations. Still others
will decide that the sense of cosmic comprehension is equivalent to mastery.
They will tend to deny the anxiety about the loss or potential loss of control.
In any event, when such a profound breach with normal functioning occurs,
there is some need to synthesize and integrate this experience, to represent
and to cope with it in some way.

Some individuals will isolate it; some will set it aside in an attempt to
master it and still others, lacking any other means of mastery, will be com-
pelled repeatedly and unexpectedly, to confront what was experienced. We
see this in students who come in for help weeks after a trip.

In others the breakdown of those constancies and habits which normally
smooth over the disparate details of our perceptions and actions can persist
in benign ways. One scientist experienced his peripheral vision to be en-
hanced during the drug state; it is not uncommon that there is an equivalence
of value for what is at the periphery and what is normally perceived at
the center of the virsual field. He commuted daily, reading during the trip.
For months after the drug, he was bothered by the telephone poles which
flashed by his train window. He could no longer suppress what normally
is background rather than a compelling figure. Similarly, the unconscious
“background” to thoughts and feelings can emerge. (There are numerous
anticipatory sets or constancies which operate to keep the body oriented in
space and ready to meet the environment as we expect to experience it;
the mind provides constancy wherever the sense organs deal with variability.
We anticipate or correct for the images on our retina to keep the world
stable and ordered; the hand stretched 8 inches before one, may appear
small though on the retina or camera it is large. Coming off a boat one may
still waddle anticipating the roll of the ship.) LSD appears to affect such
perceptual anticipations and more complex regulatory systems. It rear-
ranges our ideas of order. It is striking that prior to psychedelic ideology
and experiments with self-therapy, mescaline produced more “perceptual”
than self-revealing experiences, but the mode of breakdown of constancies
is similar whether the self or perceptions are a referent.

The intensity of the drug experience manifest in the change of con-
stancies can lead to a number of repetitive behaviors. Gordon Allport noted
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that, once the vividly religious state is experienced, one seeks throughout
life to recapture its 1nsp1rat10n (3). The search for synthesis may take the
form of attempts to re-experience the intensity of elements within the drug
experience in order to master it. The classic example, of course, is the trau-
matic neurosis in which, following a traumatic episode in the trenches, the
soldier recurrently dreams the nlghtmare—’tpp‘trentlv in order to master
it. This has been noted in every major theory of psychopathology since
the 19th century. The hypnoid state described by Breuer was one of two
causes which he and Freud offered for mental symptoms. Put simply, in a
state of altered consciousness where control over awareness is diminished,
there is no way to bind the intensities experienced and symptoms may ensue.
Similarly, in growth and deve]opment many bits and pieces of impressions,
many intense expemences——experlences which for the child are intense—
have to be organized in the ongoing stream of developing psychological
control, and often this fails.

Repetitive symptoms—such as acting out—may be viewed as misguided
attempts to give structure to these pre-verbal impressions and intensities—
to restore or find constancies and boundaries. Some experience a “loss” mani-
fest by depression and an urge to recapture the illusionary world of the drug.
‘We know that people may produce vivid consequences or experiences in order
to see them in a new light. These are experiences which are presented to con-
sciousness, but what often is lacking is the element of guidance, correction,
reflection and structure which leads to authentic self-mastery ; this may be the
chief source of danger of LSD-—the lack of structure and autonomy and the
traumatic and potent intensity !

Thus acting out behavior with or without a drug often compels control,
correction and guidance, and appears as a provocative accusation against
authority. The young do not merely “turn on” themselves but seem to display
great anger at the guides whom they feel failed them (indeed the prophets
counsel students to “turn on” their parents—one of their metaphors which
is most likely not to be concretely interpreted). Displacing the total experi-
ence and the anxieties inherent in it by attacks upon the establishment, they
thereby keep a link—and a very strong one—to the very strictures which
had previously absorbed them (just as a misbehaving child is tied to his
parents by evoking their involved irritation or punishment). Others show
delayed panic, depression or anxiety, and seek out friends for help, and still
others aggressively talk about their experience as if they were trying to put
it together. Some kind of continuity with the gap in reality is sought for.
The bridge may be a book as it was with Huxley, a silent synthesis or change
of values and tastes, or the understanding of a group or person. In the
Native American Church, the Indian utilizes all these elements—religious
explanation and adherence, specific ceremonies and the group with its ide-
ology—to integrate the experience which serves a purpose in the total fabric
of his life. It has been speculated that during the ceremonies, by borrowing
the strength of “father peyote” and experiencing an enhancement of self, he
transcends personal anxiety and inadequacy. Some sects are tutored to ignore
the visions and disparate elements of the drug state to achieve this higher
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cosmic state. The Indian does not accordingly seek a simple “high” or thrill
with the drug (7, 55, 86).

For some, -denial of inadequacy and enhanced omnipotence—delusional
autonomy—may lead to various outcomes: that of the benevolent and foolish
prophet, or the defensive, alienated therapist, angry at those who prevent his
curing the rest of the world. Indeed we must seriously wonder why those
who find salvation are so generous and so ready to proselytize and adver-
tise ! Implied are unsolved problems with authority figures. In any event it
appears that salvation often involves renunciation of previous ties and
that those who are saved must repetitively convince others in order to dimin-
ish their own doubt, isolation and guilt. At best, they may do this in order to
reachieve union with those with whom they have been separated by their
unique vision and experience, and to synthesize these breaches with important
others.

The Role of Groups in Synthesis

We have referred to the strain between the exertion of personal strivings
for autonomy (i.e., needs to order reality and influence the world) and in-
ternal authority (the voice of conscience). Certain groups seem built to
absorb this strain. Many successful self-help groups appear to be peer groups.
With such arrangements the distance between authority and the miscreant
(reminiscent of that between parent and child) is diminished and so too is
the inner tension. The cost is a surrender of certain order of autonomy to the
group and dependence upon it. It may be less painful to drop pretense and
to permit less masking of inadequacy in the presence of uneritical and non-
threatening peers. Of course there may also be a tendency to externalize the
conflict with authority, a tendency reinforced by peer-grouping. Still this
can permit authentic self involvement at a level which is realistically avail-
able to the persons involved.

Ideally, autonomy and involvement might mean not to be distracted by
arguments with authority ; such terms should connote putting oneself in the
place of authority—not imitatively—but in terms of real commitments in-
volving risk, initiative and responsibility. To some extent self-help groups
can aid members to move in these directions. Yet, such adjustments mean
relying heavily on the concrete presence and reinforcement of a sane group
which shares the burdens of initiative. This is not always achieved. In some
chronic users one sees a bland impulsiveness—an indifference to the habitual
and customary which may border on a supercilious posture of superiority.
The elect of many cults either assume the attitude or the outsider feels this to
be the attitude of those who know something he does not. This posture has
also been remarked upon in the American Indian peyote users, although they,
too (as with the Navaho), are often subcultures not infrequently at odds
with established groups and leaders (7).

Group sanctioning of the drug state can diminish the intensity and isola-
tion; the group mystique tends to give integration through a credible rendi-
tion, if not sanction to events which by their very nature cannot easily be
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translated into public language. The mystique may not be more descriptive
of the drug state but simply apparently precise and sufficiently allusive to
serve as a representation of and compensation for the breach with reality.

Mystical or religious representations also are remarkably apt for synthe-
sizing the experience. Religion relates man to his limits while taking account
of his boundlessness which occurs in all aspects of this realm of the mind.
It may be that religious symbolism aptly represents the transformations
characteristic of this latent part of the mind. Against fragmentation and
directionlessness something coherent lends continuity to experience. Against
dread, transcendent love can prevail; loving like redness can apparently be
enhanced and is remembered. The “lovingness” and “strongness” of a parent
can be parted from the particular persons and transcendentally represented
in various forms of power ascribed to deities.

Use and Abuse of Conversion

There are, then, a number of features of this multipotentia] state related
to its intensity, its novelty, its boundlessness which account for some of the
expectable occurrences within it and some of the expectable—and observed—
dangers and outcomes. There are observations about the uses and abuses of
religous conversion which are not dissimilar from what we can describe in
the current drug scene.

In Clark’s topology (20), the outcomes can be: a sudden change of role—
he calls this abrupt conversion. Another outcome entails an allegiance to
values rather than a behavior change; e.g., adolescents who are converted to
their parents’ religion. Similarly there are student LSD users who talk like
psychedelicists but continue to be headed for a career of suburbia and the
office. Gradual conversion entails what Clark calls role assimilation (and
this is reminiscent of the more protracted therapies). There are clearly
various levels of personality which can be involved either in the drug ex-
perience or in conversion experience. Classifications of pathological outcomes
of conversion (including irresponsibility and omniscience) startlingly re-
semble patterns we see with LSD (20, 88).

Even the conversion experience, if we follow Christiansen’s description
(18), is not dissimilar from that described by therapists who have worked
with LSD. He notes a pre-conversion conflict which reaches a peak, a moment
of “giving up” (an intention to cease the struggle) which can be followed
by an opportunity to come up with a new solution. The conflict must become
sufficiently accessible to that part of the mind which can organize and
synthesize it in religious terms. If this did not happen there might be a
confrontation of old intensities and strivings and continuing struggle rather
than yielding and reworking (very much as we described in the instance
of acting out behavior). Such struggles in which past experience must be
disowned yield pathologically defensive behavior, and symptoms easily ensue;
there would be a lack of coherence of the personality which the conversion
experience might achieve.
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LSD in Psychiatry

There are a number of psychotherapists who have attempted to use the
loosening of associations and the intense experiencing produced by the drug
in order to influence behavior change. Yet the history of LSD therapy by
physicians represents a picture of both use and abuse. In the late 1950’s many
physicians were not only struck by the drug-induced phenomena, but ap-
parently addled by them. Perhaps they were simply jealous of the subject
when they insisted upon taking the drug concurrently with him. They cer-
tainly discovered a reality of the mind, but it was a region of mental activity
about which they were supposed to be expert prior to the advent of these
drugs. When a therapist in our culture has little sense of intellectual control
over the events he is monitoring, we are dealing with a healing cult; what
is rational about therapy is our obligation to study and control that with
which we work. Critical observation and empathy have led us as far as we
are in our present dealing with schizophrenia; there is no evidence that any
further progress has been made by those therapists who insisted on being
drugged themselves.

There are a number of ongoing controlled projects in this country and a
long history of experience with the use of LSD in therapy. Two major
modes of treatment prevail. The treatment employed by many European
workers (often called “psycholytic”) represents a method by which certain
defenses are breached. With a strong drug-enhanced tie to the therapist, feel-
ings and memories are allowed to emerge vividly and unforgetably before
the eye of consciousness and their strength discharged. The events are later
worked over with care. Dosages are regulated in part by the capacity of the
patient to steer a course between being utterly lost on the one hand or overly
constrained by habitual defenses on the other. A kind of active participation
in the presence of a general loosening is sought. The need for a certain
autonomy and directiveness, a certain inner capacity to integrate and pull
together at least a part of the experience is recognized. The integration
which follows is a collaborative venture requiring the active participation
and the output of the patient (2). Yet how to reinforce any shifts in attitude
which occur with the drug without running the risk of often repeated drug
sessions is a largely unstudied issue.

In the so-called psychedelic therapies as they are now being tested, there is
an awareness of an immense amount of preparation, of salesmanship with an
evangelical tone in which the patient is confronted with hope and positive
displays of it, before he has his one great experience with very high doses of
drug. The experience is structured by music and by confident good feelings.
With the support of the positive therapist throughout this experience, the
patient is encouraged to see his life in a new light, to think of his future
accordingly. There now tends to be a rather long period of follow-up and
support before the patient is discharged. An earlier mode of intervention
attempted to avoid the tangled problems of relationship between therapist
and patient with one single high dose drug session as the chief therapeutic
contact; the current approach is more explicitly ritualized (in the model
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of nativistic movements), and the person and attitude of the therapist tends
not to be analyzed but incorporated. It is speculated that the egocentric
problems of the alcoholic may be specifically tailored for this ego-dissolving,
ego-building technique. Other approaches lie somewhere between these two.
It is interesting that peyote cultures also report cures of alcoholics, but
the effects may not persist without sustained group support and leadership.
The efficacy and selectivity of current therapies is far from settled and re-
search is still ongoing (2). Obviously careful follow-up is essential, since the
immediate glow which occurs with drug-induced personality change can be
deceptive.

Abuse of LSD

I have noted my current opinion that the chief abuse of L.SD is irrespon-
sible, alluring and provocative advertising. We are surely at an advanced
enough stage of our culture to identify folly and even to study it. Professor
McClelland at Harvard (44) noted some of the effects upon the research of
the psychedelic fanatics at the height of their proselytising in the early
1960’s. He documented certain features of their research which appeared to
be related to the drug state. Of course whether poor research is to be con-
sidered a drug abuse is a moot point, but some of the features noted were a
high opinion of their own profundity; dissociation and detachment—a feel-
ing of being above and beyond the normal world of social reality; inter-
personal insensitivity ; omniscience and philosophical naivete—a simplistic
satisfaction in visions. Finally he noted impulsivity which might be seen as
intolerance of any limits, questions or skepticism, let alone inability to predict
the consequences of irresponsible, provocative actions. These consequences
of drug taking observed in the very home of transcendentalism have been
observed in other settings; perhaps we are delineating one intrinsic pattern
of outcome of extensive, repeated LSD use. While such descriptions may give
us a guide for future research, conclusive and analytical studies simply are
not available.

In a few current illicit self-help groups the drugs surprisingly are used
reportedly to achieve a conventional outcome. A group of ex-convicts—
allegedly—require that members have an honest job before becoming part
of the LSD-taking religious group. Similarly one group of homosexuals are
reported to use illicit LSD to enhance heterosexual behavior. Several groups,
recognizing that overly frequent use might have insidious and profound
effects on judgment and that careless use can lead to dangerous panic, have
set up agencies to be phoned when required. We seem to be living in an era
when many practices (half-way houses, group therapies, “cathartic” therapy)
built into the fabric of psychiatric work are imitated by self-help groups. If
these lay LSD groups learn from experience, they will do so with even less
guidance and self critical checks than the professionals have had in coping
with adolescent confusion and turmoil and even the more serious dysfunc-
tions. It is the patient who pays for such experimentation by the gurus. On
the other hand, other organizations such as Alcoholics Anonymous have

96



continued to evolve patterns of response to the problems with which they
are concerned without damage to their adherents; members are free to get
whatever professional help they need. The discipline of abstention and the
general reality orientation of this group is important.

From the evidence available, it appears that users who end up in hospitals
with prolonged and serious psychoses are initially a quite unstable group.
They are, in any event, a small group. More frequently one sees a transient
panic occurring during the drug state, from which recovery is generally
rapid. Others who have come to the attention of physicians do not require
hospitalization but often seek treatment because they are nervous or con-
cerned about having taken the drug, or about some of their thoughts and
experiences during the drug state. And a few others as noted may have
non-drug induced panics some weeks after the drug state very much as a
bad dream recurs. It is somewhat easier within a college population to get
some gauge on the prior adjustment of the students. Certainly there are a
group of students, even some of the repeaters, who appear relatively stable
(9,61,66,71,74,76).

Motives for Use

The motives for LSD use are varied. Sociologists refer to problems of
commitment and alienation and at least add thereby to the younger genera-
tion’s verbal mythology. A “need to feel”—to gain access to themselves and
others—a pervasive sense of being constricted, seems to characterize some
of the college takers I have studied. In a recent report (9) of a group in
which Rorschach and other studies were available, this theme dominated
even though outcomes sharply differed: these ranged from psychosis, to
instability, to a reaction of bemused enlightenment. Some college students
clearly tried the drug as a part of clique activity ; thanks in part to sustained
advertising, drugs and drug talk are a part of a student’s vocabulary.
Taking the drug puts the student one-up—he has “been there”. This is a
challenge evoking interest among friends and can provide the basis for a
loose group cohesion. Others sincerely feel they should confront an expe-
rience advertised to be so important. They see the drug as an emotional
fitness test, somewhat analogous to physical fitness. The issue for many is
“control”. They experiment with the right to drink and test their ability
to stop. At this age they are doing the same, often, with cigarette smoking
or with masturbation. In general they are rehearsing their strength and
autonomy at a time when their lives are largely unwritten. Many behaviors
of this age constitute a probing for consequences—an attempt to come to
grips with life and to seize the fruits and risks promised in the future, the
threshold of which is now visible. This underlies many of the grimmer
statistics of the 18-25 age group, including accidents and suicide. One won-
ders if these represent the inevitable costs of learning the lesson of conse-
quences, of limits, of mortality.
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Summary View of the Value of Psychedelic Drugs

In psychiatry we know something about how to use drugs to cope with
grossly inadequate functioning and to compensate for deficit states. With
respect to the LSD experience, we know that many serious persons have
reported some transient or even long-term value in it. They say their aesthetic
appreciation is enhanced, and McGlothlin indeed has some evidence for a
slight shift of this sort in some but not all of a group of normal subjects (70).
If though, we search for major productions of art, letters, music or visionary
insight, few clear cut monuments to the drug are available. Related to cre-
ativity, the effects of the drug do not seem to have compelled it. Huxley’s
greatest output preceded his mescaline states; he thereafter, as I read him,
tended to write abowt drugs, not to create with them. If we ask whether there
have been cultures which have eradicated mental disorders and disease with
these drugs, or groups which have seen the dissolution of deviant behavior or
even deviant drug-linked behaviors (for example, alcoholism), we find some
slight association but no clear cut overall differences that I know of in the
general titre of human misery. In fact the use of these drugs is often associ-
ated with some form of psychosocial deprivation—or (equally) with marked
privilege (as in Brahmins and college students). That private satisfactions
might have been achieved, that groups with the presence of these plants could
have attained some spiritual equilibrium seems apparent, but whether the
plants and their effects are both necessary and sufficient to get such results—
whether no alternative means exist within a culture—is another question.

‘We should not forget to assess the cost of sustained euphoria or pleasure
states; we have to wonder whether the mind of man is built to accommodate
an excess either of pleasure or of over-rationality. We do not know whether or
not there are individuals with sufficient strength to take these drugs for
growth or pleasure within the social order without enhanced and credulous
alienation from it. Is a stable person really under sufficient control of his mo-
tives and shifting circumstanee, let alone the dosage, to take these drugs as a
civil right for whatever personal reasons he wishes? If so, who has to care for
the consequences of his misjudgments? Some side effects cannot be avoided
if we are correct about the way the mind is built, and if we learn from the
effects of drugs on much simpler biological systems. How can the stability of
religious custom protect drug takers who have little authentic orientation to
religion and unstable groups and barely reliable leaders upon whom to lean?

Thus etched upon the variabilities of culture and personality are drugs
with a certain skew toward that mystical realm of the mind which knows both
psychosis and religion, both heightened and useful self insight, and impaired
and distorted judgment about the everyday world. Perhaps similarities and
differences of these various plants and their effects could—if analyzed—reveal
means for finer control of these experiences—at least in terms of their inten-
sities. Some research should point towards elucidation of critical neurochem-
ical mechanisms.

In general, it seems to me that we have been more awed than aided by our
experience with these drugs. They still remain agents which reveal but do not
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chart the mental regions; to do that we must employ our mental faculties
available in the undrugged state. Accordingly we should do better than repeat
the ontogeny of past encounters with mind revealing drugs. We should strive
to make distinctions so that—at some future date—if we knew how the ele-
ments of mind really were related, we could specify for the chemist the
designs he should seek in nature. But to begin with we have to learn to analyze
how behavior is organized, and to see what nature can teach us about the ways
in which the chemical organization of the brain is related to the dimensions of
mind.
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Chairman’s Introduction

Georc E. CRONHEIM
Riker Laboratories, Northbridge, California

The first session of this conference dealing with a particular plant, is
devoted to Kawa or Kava-Kava or Piper methysticum, which is indigenous
to many islands of the South Pacific.

The use of Kawa in certain parts of Oceania is apparently very old. It
has been described already by early travelers, for instance by James Cook
in 1768. It is important to remember that the Kawa drink is mentioned not
only quite early, but also repeatedly by a number of observers. The descrip-
tions uniformly indicated that the Kawa experience is apparently pleasant,
and free from hangover or other side- or after-effects. Many travelers, and
also such scientific investigators as L. Lewin, have reported that Kawa can
induce a form of euphoria, described as a happy state of complete comfort
and peace, with ease of conversation and increased perceptivity, followed
by restful sleep.

In many areas, the use of Kawa was connected with religious cults and
ceremonies. Thus, it is not surprising that missionaries tried to suppress the
drinking of Kawa. In some islands, this campaign was very successful,
especially when it coincided with the introduction of alcoholic beverages.
This replacement of Kawa by alcohol may have some significance, which I
hope will be discussed by some of the speakers. Could it be that enough
people preferred the effects induced by alcohol over those of Kawa? Other-
wise the change-over would not have taken place as rapidly or as completely
as was apparently the case in many islands. Also, the preference for alcoholic
beverages is—if not an absolute proof—at least a good indication that the
Kawa drink did not contain or simulate alcohol.

The first major scientific examination of Kawa was published by L. Lewin
in 1886. Subsequently, other investigators in Europe and in this country
studied the chemical constituents and the pharmacological properties of
Kawa and of its components. However, the number of people interested in
this plant was always relatlvely small. Kawa did not become the subject of
more wide-spread use (or mis-use), or of numerous scientific investigations.
Perhaps our colleagues in anthropology and sociology can tell us whether
this is purely coincidental or whether there is some specific reason that in
spite of the sudden interest and cult-like fadism related to substances with
hallucinogenic or euphoria-producing properties, Kawa remained, outside
of the South Pacific Islands, a relatively little known drug. Moreover, the
fact that Kawa did not gain any popularity may have another explanation.
In more recent references to the Kawa Ceremony and present-day Kawa
use, none of the previously described effects on the central nervous system
were mentioned. This represented always a great puzzle. How could one
explain numerous detailed eye-witness accounts of unmistakable central
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effects of Kawa when taken by natives or by white people, travelers or
settlers? Even addiction has been described for these groups. Also, Kawa
was an article of commerce. Still more important, it was not just collected
as a wild plant, but was regularly cultivated. In other words, Kawa repre-
sented something which native people in the South Pacific Islands wanted
and for which they were willing to pay in the form of money or physical
labor, Doesn’t it seem reasonable to assume that they derived some pleasure
from Kawa? And wouldn’t this explain that drinking of Kawa—both for
ceremonial and social purposes—is still practiced

Pharmacological studies of Kawa and certain of its constituents have
shown some rather remarkable properties, which will be discussed in the
course of this program. Studies in our laboratories were in fact so promising
that we carried out the necessary chronic toxicity studies in animals, in
order to permit an evaluation in human volunteers and in patients. Unfor-
tunately, the results were not very striking. Some anti-epileptic activity was
seen in patients, but none of the “tranquilizing” effects that had been
described. At the same time, signs of skin reactions became apparent, which
precluded further chronic administration.

So here we have some obvious discrepancies, for which I am sure there
must be some explanation. It is the purpose of the present conference to
present such discrepancies and questions to groups composed of anthro-
pologists, botanists, chemists, clinicians and pharmacologists, because the
complementary approach evolving from an interdisciplinary discussion has
the best chance of solving some of the existing problems.

We are fortunate that the group of speakers in this Kawa symposium
includes three investigators who have had extensive first-hand knowledge
of the use of Kawa in various island groups of the South Pacific. This infor-
mation will be supplemented by some clinical observations in patients, as
well as special investigations of central nervous system effects of Kawa and
some of its constituents in human volunteers. The pharmacological proper-
ties of these substances and the chemistry of Kawa will also be presented
in adequate detail. All in all, a fairly comprehensive picture of Kawa should
emerge. It is my hope that the combined knowledge of the seven speakers,
each a specialist in his field, may provide some of the missing answers to
the Kawa problem.

106



The Function of Kava in
Modern Samoan Culture

LowerLL D. HoLMEs
Department of Anthropology, Wichita State University, Wichita, Kansas

In the Manu’a island group of American Samoa no formal or informal
meeting of chiefs would be complete without the distribution of the tradi-
tional Polynesian beverage kava. This drink known locally as ’ava, is pre-
pared by steeping the pulverized roots of the Piper methysticwm plant in a
prescribed amount of water until a cloudy, khaki-colored liquid is produced.

Kava is in no way alcoholic, but much has been made of its narcotic prop-
erties. Barly missionaries maintained that the concoction partially paralyzed
the lower extremities, making it difficult to walk. More recent partakers of
kava, including the author, have experienced no debilitating effect which
could be attributed to consumption of the drink. Instead they have found it
a refreshing, astringent drink which produces nothing more than a tingling
sensation in the mucous membrane of the mouth and a short-lived numbness
of the tongue. The partial paralysis of the lower limbs is not caused by the
kava but by sitting cross-legged for hours while the kava ceremony is in
process. Samoans who find the sitting posture a more natural one do not com-
plain of any impairment to walking. Missionary V. A. Barradale, writing in
1907 stated, “I have heard it said that if people drink too much [kava], it
makes them drunk in their legs; it paralyzes their lower limbs, and they
have to sit where they are till the effect wears off. But it would certainly need
a very large quantity to affect a man in that way, and I never saw or heard of
any one in that condition”(2).

Although Beaglehole (3) reports rare cases of kava addiction in Pangali,
Tonga, such a phenomenon was not personally observed in Samoa. The
author’s informants did on one occasion refer to one recently deceased chief
whom they believed drank kava in excess because he had it prepared every
morning so that he could partake throughout the day. They also felt this
excessive use of kava was the cause of his death. Actually he had died at the
age of seventy-five from cancer of the stomach. Another claim made by native
informants is that over-indulgence of the drink can result in skin diseases
and eye ailments. The literature produced by early missionaries contains
numerous references to a scaly skin condition being attributable to kava
drinking. These claims were not corroborated by the author. One European
observer believed that the consumption of kava had the effect of preventing
the Samoans from developing a taste for alcoholic liquors. The author has
not observed this phenomenon either.

Kriimer reports that he observed the addition of Capsicum pepper pods to
the kava concoction and believes this strengthened its stimulating effect
thereby rendering kava the equivalent in its use to Piper betle in Indonesia.
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He tells of having broken open a Capsicum pod and accidentally having
touched his face with his soiled hands. He complains of having “endured
severe pain for a long time; thus the pepper affects even the epidermis.” (6).

The addition of this pepper to the kava mixture was not observed in con-
temporary Samoa, and the extent of its use in earlier days is not known.
Kramer is the only 19th century observed to record its use.

Kava is often drunk by Europeans, who upon acquiring the taste, find it
very refreshing. Many urban centers in the South Seas boast kava saloons
where local businessmen—native and European—take a kava break during
the mid-morning hours. Some government offices have kava prepared in the
morning for the comfort and enjoyment of their employees.

The relative importance of kava varies from island group to island group.
Kava drinking in Polynesia is primarily a phenomenon of the cultures in the
west, such as Tonga, Fiji and Samoa. The plant does not grow on the atolls of
the Tokelaus. Beaglehole (3) reports universal use of the beverage in Tonga,
but maintains that accompanying ritual is almost totally absent in villages
inhabited by commoners. Hawaii and Tahiti had the drink at one time but it
has practically disappeared in recent years. The Cook Island cultures for-
merly used the plant for drinking purposes also, but many of the Bernice P.
Bishop Museum monographs on the cultures of this region do not even men-
tion kava. The Maori did not drink kava although a variety of the plant which
could have been used for such purposes was indigenous to New Zealand.
Aitken (1) reports that in the Australs the occasional and somewhat unim-
portant practice of kava drinking was abolished by missionaries in 1822. New
Caledonian Polynesian populations are described by Leenhardt (7) as ignor-
ing the plant altogether.

Other centers of kava drinking in Oceania are Ponape in the Carolines,
the Marind District of West New Guinea, the New Hebrides and the Wallis
and Futuna islands. In Melanesia the drink is described as being made from
fresh roots, and the concoction is said to have the effect of rapidly inducing
deep sleep. Chronic drinkers in this area are said to suffer from a state of
depression accompanied by a permanent decrease in appetite. Malnutrition
is also said to be observed among some addicts. The difference in effect be-
tween this area and western Polynesia is possibly attributable to the state of
the kava root at the time of production of the beverage. The dried roots used
in Polynesia apparently do not produce as strong a drink as that concocted
from fresh ones.

In Samoa it appears that kava drinking and its attendant ceremonies has
a long history, the practice being intimately related to indigenous religious
practices and village social and political organization. Mythology relates how
kava drinking was given to mortals by the first high chief, Tagaloa Ui, and
prescribes the form for modern kava ceremonies. The myth which provides
these sanctions was recorded in Manu’a as follows:

Not far from the village of Fitiuta there is a place where the rising sun is first seen
in Samoa. This place is called Seua. Long ago there was a custom that one day a year

one of the families of Fitiuta must sacrifice the daughter to the sun. On the day of the
“celebration of the sun” a daughter from the family of Matainaumati went to Samoa
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to be sacrificed. The girl’s name was Ui. When the sun came for the girl he saw that she
was very beautiful and instead of eating her he decided to take her as his wife. He
took the girl to live with him in the sky. After a time she became pregnant and wanted
to go home so that her first child could be born in her family’s village, and she wanted
to show her parents that she had not been killed.

While journeying home, Ui had a miscarriage, and the fetus foated away upon the
waters where it was found by the hermit crab, the plover and the shrike. By manipulating
the fetus and breathing life into it the animals created the first Samoan chief, Tagaloa Ui.

After his creation Tagaloa Ui made a kilt for himself out of #i leaves and started to
walk toward the village of Fitiuta. On his way he walked through a grove of kava
plants and discovered the house of the mortal, Pava. Pava invited the chief to enter his
house and there the first kava ceremony involving mortal men was held.

‘When Tagaloa Ui entered the house he took a place at the end of the house (today the
seat of honor), and Pava sat in the front of the house (the traditional place for talking
chiefs) and began to prepare the kava. Pava chewed and spit the kava into a taro leaf
(laupula’a) which served as the kava bowl. Cups consisted of tautava leaves, and Pava
used his fingers to wring the kava as no strainer was then known.

While Pava*was wringing the kava, his son, Fa’alafi, laughed and played near the
bowl. Tagaloa Ui instructed Pava to make the boy sit down and be quiet, but nothing
was done about the irreverent boy. After several unheeded warnings, Tagaloa Ui picked
up a coconut frond, formed it into a knife, and cut Pava’s son into two pieces. Then
Tagaloa Ui said to Pava, “This is the food for the kava. This is your part and this is
mine.” Pava mourned and could not drink the kava.

Then Tagaloa Ui said, “Let us have a new kava ceremony.” The kava and the leaf
bowl and cups were thrown away and Tagaloa Ui told two of Pava’s sons to go to the
highest mountain, the house of Tagaloa Lagi, and bring down a wooden kava bowl, coco-
nut cups, a hibiscus strainer and a new kind of kava, latasi, a single branch kava tree.
These things were brought, and a second kava ceremony was started. Again Pava served
as the kava wringer, and when the kava was ready, Tagaloa Ui said, “Bring me my cup
first.” Tagaloa Ui did not drink the kava but poured it onto his piece of the dead son
of Pava and then onto Pava's piece. Then he said, “Soifua” (life). The two parts came
together and the boy lived. Pava was so happy he clapped his hands. Pava drank his
cup of kava and Tagaloa Ui gave the following orders: “Pava, do not let children stand
and talk while kava is being prepared for high chiefs, for the things belonging to the
high chiefs are sacred.”

A number of ritual details of the modern Samoan kava ceremony seem to
relate directly to this myth. They are:
1. The seating arrangement of the chiefs and the talking chiefs.
2. Prohibitions against children, or indeed any unauthorized untitled
persons, attending the ceremony.

. The solemn atmosphere which must prevail.

. The proper equipment for the production and distribution of kava—
a carved wooden kava bowl, a hibiscus strainer, a coconut cup, and
a certain type of kava.

. The order of drinking—high chiefs first, talking chiefs second.

. The pouring of a bit of kava from the cup onto the mat.

. The concept of food for the kava.

. The use of the term “Soifua.”

. The clapping of hands when the kava is ready.

10. The duty of talking chiefs to direct the kava ceremony.
The importance of the above is indicated by the fact that although short-
cuts are often taken in the modern kava ceremony the features listed are
seldom if ever altered.

It

O W W=y >

109



Kava in contemporary Samoan society has been likened by Keesing (§) to
the European cocktail or highball, in that it produces a relaxed and friendly
atmosphere conducive to social cooperation.

Every chief is expected to keep a stock of dried kava on hand for his own
use and for the many demands made upon him by the protocol of hospitality.
Whenever any elite visitor enters the village, the welcoming ceremony re-
quires that each of the host chiefs present him with a dried kava root.

The kava ceremony is invariably the initial act of any meeting of the vil-
lage council (fono), and is therefore a definite part of formal discussion and
decision making. It is also an essential part of all ceremonies associated with
births, marriages, deaths and title installations. No bonito canoe or house is
ever constructed without the labor being prefaced by the kava ceremony
wherein the carpenter is served first kava in the name of Sao (a name which
people claim was given to the first carpenter by the god Tagaloa). The cere-
mony 1s said to insure successful work.

Kava drinking is without doubt the most important element of the aiavd,
the ceremony of greeting for visiting parties (malaga), and therefore carries
much of the burden of Samoan hospitality.

In earlier, less peaceful days kava was consumed by warriors prior to battle.
On such occasions, the ceremony was referred to as ’ava mua aw. Fe'epulea’i
Ripley (7) reported observing such a ceremony wherein the chiefs lined up
along each side of the road and set up the kava bowl in the middle of it.

Aside from its ceremonial use, kava is reported to have certain medicinal
uses. It is often consumed in an attempt to counteract the chills which ac-
ompany filariasis. Some Samoans believe that kava chewed in large quantities
will cause abortion. It is also claimed to be a cure for gonorrhea, and it is a
matter of record that German drug houses at one time imported small quan-
tities of the plant for this purpose.

Although the kava ceremony is considered the exclusive property of titled
men there are certain ceremonial occasions, such as the entertainment of a
visiting party, when the society of untitled men (awmaga) or the wives of the
village chiefs (Woman’s Committee) conduct their own social kava ritual.
On such occasions the order of drinking is determined by one’s relationship
to the title holders of the village. Having a father or husband who is the vil-
lage paramount chief entitles one to be honored with first kava.

Some regional variations in kava ritual may be observed from village to
village, and even in a given village the ceremony is not always performed in
the same way. Certain parts may be abbreviated or eliminated altogether, and
perhaps the ceremony to be described in this paper is closer to the ideal than
to the real. However, all the steps described herein have been observed fre-
quently on occasions of high ceremony. Regional variations include differ-
ences in who may wring kava, the number of attendants involved in serving
the kava, and in some cases, the status and sex of those served. In some villages
only men are permitted to wring kava, but in others the ceremonial village
maiden (Zaupow) may do the honors. On the island of Tutuila it is not un-
common for women to hold matas titles and serve on the village council. They
are, therefore, as titled individuals, qualified to participate in the kava cere-
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mony. In Manu’a women neither hold matas titles nor partake in the drinking
of kava at formal ceremonies where chiefs are present. The one exception to
this was the female sovereign Tuimanu’a Makelita.

The Modern Kava Ceremony

In preparing for the modern Manu’an kava ceremony the talking chief who
will later direct the kava distribution selects a piece of kava root. This part
of the kava plant is called the Brother Roots (’ava uso). The name drives
from a myth which recounts how two brothers, the sons of Tagaloa, found a
piece of floating wood while swimming west from the Manu’a Group. They
divided the wood and used the two pieces as floats. One of the brothers re-
turned to Fitiuta where many similar plants were observed to be growing
already, while the other brother swam on to Western Samoa where kava was
unknown. Here he planted his piece of wood and thereby introduced kava
drinking in this area.

After the initial selection of a piece of kava root, the society of untitled men
(oumaga) takes over and the root is cut into still smaller pieces by one of
their members. In this form kava is known as una o le 4. @ sd, scales of the
sacred or forbidden fish. This term alludes the fact that like many other sacred
or taboo foods kava is reserved for the exclusive use of the chiefs.

While the pieces of kava were formerly chewed, final processing today
involves pulverizing in a crude stone mortar (ma’a tw's’ava). Other prepara-
tions for the ceremony include washing the kava bowl and bringing water in
coconut shell containers (sometimes a galvanized bucket is substituted today).

A full inventory of the ceremonial paraphernalia includes a carved bowl,
eighteen inches in diameter, which traditionally had four legs but now may
have as many as twenty-four, a strainer made of shredded hibiscus bast, and
a polished coconut cup.

Village kava ceremonies are usually held in the house which serves as the
meeting place of the village council. As the chiefs enter the council house an
attitude of reverence prevails, Nothing may be worn above the waist, and body
ornaments of all types must be laid aside. The men speak in whispers and
refrain from smoking as the kava ceremony begins.

At a place near the back of the house three untitled men, members of the
village aumaga, station themselves at the kava bowl while a fourth remains
outside to clean the hibiscus strainer of kava fibers when it is periodically
thrown to him by the wringer. The man who is to wring the kava sits im-
mediately behind the bowl with a water pourer to his right, and to his left,
the man who will carry the cups of liquid to the assembled chiefs. Several
taboos must be observed by the wringer. These include never wearing a
flower necklace, a ring, a shirt or any other clothing except a wrap-around
(lavalava). Lavalavas of all untitled men involved in the ceremony must be
worn so they do not extend below the knees. The wringing of the kava must
be done correctly and with precision. Untitled men take pride in their ability
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in this art. There are a number of specific steps in the preparation of the
liquid, and each has a traditional name. They are:

1. Fa’apulow—Covering the kava in the bottom of the bowl with the
strainer.

2. Vau—Pressing down on the strainer with the heels of the hands and
with the fingers.

8. Aoga—Collecting pieces of kava fiber in the strainer by drawing
it toward the back of the bowl.

4. Tatou—Wringing the kava. The strainer is lifted from the bowl and
wrung three times only. It is grasped in both hands like one would
grip a baseball bat. At the end of each wringing stroke the clenched
hands are bent forward so the liquid will not run down the arms.

5. Mapi—Cleaning the strainer. After the above steps have been car-
ried out three times the strainer is passed under the right knee of the
wringer and thrown back, with a side arm motion, to the untitled
person outside the house who catches it in his right hand and removes
the kava particles in it by snapping it three or four times. The
hibiscus strainer is then thrown back underhand and caught by the
wringer in his right hand.

The above process is continued until the bowl is free of pieces of kava root.
When this has been accomplished and the kava is ready for drinking, the
wringer wipes the rim of the bowl, cleans the strainer himself by snapping,
forms it into a ball, and plunges it into the kava, and lifts it above the
bowl with both hands, allowing the stream of liquid to fall into the bowl.
This final gesture, known as sila alofi, permits the chiefs to see whether the
kava requires more water. It is said that the correct mixture is judged by
the sound of the kava splashing into the bowl as well as by its color.

If the talking chief serving as kava announcer does not call for more
water the hibiscus strainer is wrung out and placed on the rim of the bowl.
The kava wringer then places his hands on the sides of the bowl, his right
covering the strainer. He remains in that position until the kava has been
distributed.

It is the responsibility of the talking chief directing the ceremony to
watch the progress of the wringing from his position behind and to the right
of the bowl. When the kava is nearly clear of fiber particles, he must com-
mence the verbal part of the ceremony with a poetic recitation (solo)
which recounts the mythical origin of the kava or particular kava cere-
monies of importance held by the ancient Samoan gods. A typical solo is as
follows:

Si’i le faiva e to’alua

Papa ma Lotulotua

Avumai se i’a setasi

Le Manini mai le Sami

Telemu ma Telea’i

O mai lua te taufetuli ile lagi

Fatimai se la tasi

Selaolela’avaotu felata’i
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Gaugau ma sasa
Gaugau ma falava

Translation

Two people went fishing

Papa and Lotulotua (members of the Tagaloa family)
They brought one fish

The Manini, from the sea.

Telemu and Telea’i (two brothers of the Tagaloa family)
Were sent to run to the heaven

Tobring a branch of kava

They broke and hit the kava

They broke and hit the fierce kava

Many solos are traditional, but clever talking chiefs may and do compose
their own. It will be noted that the example given above is composed of
rhyming couplets. There is, however, little concern for rhythm. The solo is
timed to be finished the moment the kava is completely clear of fibers,
whereupon the kava announcer states, “Ua usi le alofi” (The kava is already
cleaned). The color and consistency of the mixture is then analyzed and if
pronounced acceptable, the assembled chiefs respond by clapping their hands
several times. Informants state that this act of clapping corresponds to the
clapping of Pava when his sons was returned to life through the action of
Tagaloa Ui at the first kava ceremony.

The distribution of kava begins by calling the cup title of the high chief
who, because of his rank, is permitted to drink first. It must be understood
that the cup title is not the family title of the chief. For example, in Si’ufaga
village High Chief Lefiti (Lefiti is the family title) has the cup title
Lupe lele talitali law ipw (The pigeon who flies, receive your cup). Only
high chiefs have cup titles. Talking chiefs receive their cup after the an-
nouncement of their family title and the words “Law ’ava” (your kava).
Chiefs of secondary rank receive the cup after their family title and the
word “Z’aumafa” (drink) is pronounced.

The order of drinking is of the utmost importance as it signifies the rela-
tive rank of the drinker. The chief of highest rank in the village receives
first kava; the highest talking chief, second; second highest chief, third; -
second highest talking chief, fourth; and so on down the ranks of chiefs
and talking chiefs. In some villages this procedure is altered, and certain
divisions of chiefs, or certain sections of the village, drink before others.
To drink last kava is as prestigeful as to drink first.

Drinking etiquette, which varies according to rank, is as follows: When
the high chief receives the cup he does so with both hands. Before drinking
he pours a few drops onto the floor mat and says, “/a fa’atasi le Atua ma i
tatow ¢ lenei aso” (May God be with us today) or “Ia ta’ita’ le Atua < lenei
aso” (May God be our leader for today). Smith (8) records a typical prayer
as, “Let the god drink kava that this gathering may be pleasant.”
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Following this prayer the high chief raises his cup, says “Soifua” or
“Manwia,” and drinks what is contained in the cup. If the high chief says
“Soifua” the other chiefs respond with “Manuia.” If the latter word is
pronounced by the drinker the chiefs reply with “Soifua.” Informants point
out the connection between this aspect of the modern kava ceremony and
the action of Tagaloa Ui in the first kava ceremony. The pouring of kava
onto the mat represents the pouring of the liquid onto the two parts of the
dead son of Pava, and the word “Soifua,” which may be translated “Life” or
“May you live,” alludes to the command given by Tagaloa Ui when he
performed the miracle of returning the boy to life. The word “Manuia”
may be translated “Blessings” or “May the gods bless you,” and perhaps
relates to an expression of gratitude by Pava. It is also contended by in-
formants that the right of the high chief to drink first kava and to sit in
the end of the house is sanctioned by the Tagaloa Ui myth.

The drinking etiquette to be observed by a high talking chief varies some-
what in that he receives the kava cup with two hands if high chiefs are oc-
cupying both ends of the house, but if only one high chief is seated to the
high talking chief’s right, the cup must be received with the left hand to
avoid showing the high chief the back of the hand. Of course the cup will be
taken with the right hand if the high chief is seated to the talking chief’s
left. A high talking chief usually does not pour any kava onto the floor
mat although he may say “Soifua” or “Manuia” beéfore drinking.

Chiefs and talking chiefs of secondary rank do not pour kava onto the
mat, nor do they say anything before drinking. Furthermore, they are not
expected to respect the position of the high chief by receiving the cup with
any particular hand.

Some Samoans do not care for kava and they “drink” symbolically by
merely touching the bottom of the cup as it is passed to them. The cup
may also be raised in a form of salutation and then returned to the cup
bearer, with the kava untouched. On rare occasions a chief may take the
liquid into his mouth, swish it about and then turn and spit it out onto the
apron of the house outside. All these actions represent acceptable etiquette for
the non-drinker.

‘When many chiefs are assembled there is often not enough kava to serve
everyone. In such cases it is important for the kava announcer to judge when
but a single cup of kava remains and then to announce rapidly the names
of those who are entitled to drink. Following the recitation of this list of
titles the announcer calls the cup title of the high chief who is then honored
by drinking last kava, and the final cup is served to him. When talking chiefs
of secondary rank are aware that there is not sufficient kava to go around
they will often interrupt the announcer and call, “I will drink with my chief.”
When this occurs the lesser talking chief’s title is not announced but the cup
is taken to him immediately after the high chief of his family has been
served.

Partially consumed kava must be cast away and the cup returned empty.
It may be handed or thrown back to the server. If the cup is thrown to the
server it is done to test his alertness.
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House posts
o

v)

Front

1==Serving route to paramount high chief (PC); 2=Serving route to high chief (HC)
3==Serving route to talking chiefs (TC); 4==Serving route to lesser chiefs and talking
chiefs (L.C); 5==S8erving route to high chief who will receive last kava (HC); + =Point
at which the kava server stops before approaching chiefs of high rank.

All gumaga members who expect to take part in the kava ceremonies must
master the etiquette of serving kava. Each rank of chief or talking chief must
be served in a special and distinct manner. Respect is paid to the half of the
house in which the paramount chief is seated, and the kava server must
walk in this area as little as possible in making his rounds to the drinkers.

When serving a high chief the kava distributor dips the coconut cup into
the kava and carries it with the thumbs and index fingers at the level of his
waist to the center of the house where he stops, raises it to his forehead and
walks in the direction of the high chief. About four feet from the chief,
the server lowers his right hand and with his left, places the cup on his
upturned right palm. The left hand is placed behind the back, and the cup
is handed to the high chief chest high. The young man then walks to the
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center of the house where he stands at attention until the chief has finished
drinking.

Lower ranking chiefs are served kava with the right hand, but in the
case of these lesser personages the cup is held by the edge with the thumb in-
side, thus showing the palm of the hand to the chiefs as it is presented to
them. _

In serving a high talking chief, the cup is held by the edge with the thumb,
index and middle finger of the right hand. As it is carried from the bowl
it is held just above the left shoulder. When in front of the high talking
chief, the kava server swings the cup forward and down, presenting it with
the back of his hand toward the talking chief. The kava cup for lower
ranking talking chiefs is carried in the right hand, waist high, but is
presented with the left. As in the case of high talking chiefs, the cup is
held by the edge and the back of the hand is shown to the drinker.

After delivering the kava the server returns to the center post of the
house and stands facing front while the kava is consumed. In rare cases he
may return to a position in front of the kava bowl and face the front
of the house.

When all of the assembled chiefs and talking chiefs have drunk or
have been acknowledged as having the right to drink, the kava announcer
concludes the ceremony with “Ua moto le alofi” (The kava is finished).
“Ale le fau ma le ipu e tautau” (The bowl will hang with the fau (strainer)
and the cup). Perhaps a more traditional closing is that recorded by
Smith (9) as “Le ’ava ’au motu” (The kava is broken off). “Ua matefa le
fou” (The strainer is poor). “Ua pa’u le alofi” (The company of chiefs
has fallen down).

The assembled chiefs respond to these final words of the kava announcer
with an expression of thanks, “malo fa’asoasoa.” At the conclusion of
the kava drinking ceremony there is always the fono o le ‘ava (food for
the kava ceremony). According to the Tagaloa Ui myth the food for the
first ceremony was the son of Pava and the food for the second was the
sacred fish Manini and ¢alofa’afana (recooked taro). Today the Manini
and falofa’afana remain the traditional foods for the kava ceremony but
there are frequent substitutions of rice, tinned beef, or other prestige
foods.

The present day kava ceremony contains a number of elements which
can be traced to older religious concepts of Samoan culture. The pour-
ing of a bit of kava onto the mat not only relates to ancient mythology,
but a number of scholars feel that it is a ritual reenactment of an ancient
religious custom of pouring an evening offering to family or village gods.
Steubel records in Samoanische tewte (1895) that the typical prayer
accompanying this act was “O the kava to drink of thy highness Sepo. Be
lovingly disposed. Bless this village.” (Sepo was primarily a war god, but
in many villages served as a household god.)

Mead (8) suggested that the casting away of unconsumed kava may be
related to ancient ceremonies wherein kava was entreated to depart and
take all misfortune with it. On the other hand it may be related to precau-
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tions about unconsumed food or drink which might be used for purposes
of sorcery. Certainly the sanctity of the mixing bowl and gear, the air of
solemnity and respect which accompany the entire ceremony, and the in-
clusion of poetic recitations which always allude to ancient Samoan gods,
testify to the religious nature of the ancient ceremony.

Although the kava ceremony contains these unmistakable references
to pre-Christian religion there seems to have been no great problem in
fitting it into the Christian context. Bits of Christian prayer frequently
accompany the pouring of kava onto the mat prior to drinking, and it is
not uncommon to see local pastors included in the kava circle. On such
occasions the village pastor (faife’au) drinks first kava, thus being ac-
corded honors even greater than those shown to the village paramount
chief. Since village pastors do not hold titles, their privileged position of
drinking indicates their exalted status within the social structure of the
village. Samoan medical practitioners and village school teachers are
accorded similar honor by being served kava second only to the highest
village chiefs.

Neither the church nor the American government has attempted to do
away with the kava ceremony, and it is not unusual to see chiefs partake
in a communion service in church, and then go home and conduct a kava
ceremony while waiting for the midday meal. All visiting dignitaries in
American Samoa, including President Lyndon B. Johnson in 1966, are
honored with a kava ceremony by the paramount chiefs of the territory.

It has been said that while other Polynesian people worshipped gods,
Samoans worshipped their village and social organization. The kava cere-
mony would seem to be a part of this veneration. The detailed etiquette
of serving, the prescribed order of drinking, the use of special honorific
cup names, and the insistence that the beverage be prepared and served
only by specially qualified persons, have been tremendously important in
dramatizing the whole system of Samoan rank and prestige. When the
kava ceremony is completed there is little doubt of the status of those
present and of the rights and privileges of their respective offices. Through
continual ceremonial exercise, social relationships are reiterated and
Samoan values are intensified. The result of this seems to be an unusual
stability and resistance to change which is found among few other Poly-
nesian peoples. In an attempt to explain this remarkable resistance to
change, John Copp has commented, “Samoan custom now serves as a
‘refuge’ from the conflict of choice and judgment resulting from Western
contacts.” (11). Perhaps it has been the stabilizing influence of the kava
ceremony and other rituals that has allowed the Samoans to make satis-
factory adjustments to European influences. Traditional aspects of Samoan
culture such as the kava ceremony are, in a manner of speaking, bits of
solid ground on which to anchor in a changing world.

It is believed that the influence of the kava ceremony is one of the ex-
planations for the amazing stability of a people who, as Douglas Oliver
puts it, have survived “the strong impact of western civilization without
losing their numbers, their strength, their dignity, or their zest for a good
fight.” (9).
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Recent Observations on the Use

of Kava in the New Hebrides

D. CARLETON GAJDUSEK
National Institute of Neurological Diseases and Blindness, N.LH.
Bethesda, Maryland

Of all the Pacific islands on which kava is still used today, Tongariki is the
one on which its use has attained maximum frequency and intensity. I have
had occasion to be resident, with Professors Jean Guiart and Robert Kirk,
on this small island of the Sandwich group in the New Hebrides, for several
weeks in two periods during the past three years, while working on an in-
tensive study of human adaptability in isolated populations. Quite apart
from our medical and genetic studies, we were soon aware that the entire
social life, mood and spirit of the island villages changed nightly at dusk to
a more subdued, whispering and cautious quiet than we had seen in native
villages elsewhere in the Pacific. This restrained atmosphere we found to be
caused by kava drinking : nightly, most of the men were drinking fresh kava.

Whereas on most Pacific islands kava prepared by the ancient technique of
premastication (particularly of the fresh, undried root) has been abandoned
in favor of a much less pharmacologically potent beverage made by grating
or pounding the root, usually dried, here on Tongariki the current extensive
nonceremonial drinking of kava makes use of the “green”, freshly harvested,
locally-grown root and of mastication and salivary digestion of the pulp by
the adolescent and young men. Fresh cold water is used with hand mixing
and wringing through a sieve of cocoanut fiber to extract the active in-
gredients from the chewed pulp. The many variations of this procedure have
been described exhaustively since the earliest reports from Captain Cook’s
voyages, and similarities in minute details of the kava ceremony have been
used to suggest affinities between peoples on different islands. On Tongariki
the procedures are now relatively unformalized and thus subject to consider-
able variation. Kava drinking on this island is unusual, furthermore, in that
its extent and pattern is a relatively recent phenomenon, and in that it has
reached faddish proportions in terms of the number of kava drinkers and
the frequency of their use of kava, which in both cases exceeds that of pre-
European contact.

This resurgence of kava drinking suggests the extensive revival of kava
usage on the southern New Hebridean island of Tanna in the early 1940’s as
a ritual of a flourishing cargo cult which repudiated much of the missionary
teaching. Jean Guiart, in his study of this cargo cult, believed that the fierce
battle the Presbyterian Church had waged against kava drinking had focused
undue attention onto the traditional use of the beverage ; this served to endow
its new prohibition-defying use with such psychological import that the re-
newal of kava drinking became.an important part of this anti-missionary
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movement, which appeared on the island during World War II and has not
yet subsided. Early in the cargo movement (called the John Frum movement
after a neomythical man of that name) there was an anarchical use of the
drink, without respect for the ancient ceremonial and age-group restrictions
on its use; even adolescents drank it; the drinking took place in small in-
formal groups at odd times of the day and in unappomted places, as was
never permitted in pagan times.

Tongariki has a population of about 500 living in four small villages; it
has not had a full-blown cargo cult or Messianic movement, but the resur-
gence of the use of kava has been associated with a reluctance to become
involved in Protestant mission or government-instigated activities, an in-
creased clannishness, and a withdrawal from outside contacts. No European
missionary has ever been resident on Tongariki, but native missionaries from
other islands have been sent there by the Presbyterian Church. In spite of
attempts to suppress it, the use of kava here was never fully stopped; in
recent years most adult male members of the population turn each night to
kava. Moreover, only the fresh root and not the dry variety is usually em-
ployed. The users still attend Sunday church services on the island, and do
not associate their use of kava with a revolt against the church such as
occurred on Tanna.

Kava drinking on Tongariki is a relatively relaxed and unceremonious
affair, without the strict adherence to prescribed etiquette characteristic of
kava drinking in much of the Pacific. It is prepared entirely by chewing,
never by the use of mortars, graters, or other mechanical aids. Boys from
pre-adolescent age to young adulthood usually do the chewing for their
kinsmen or guests, or out of courtesy for others. Older youths or young men
mix, wash, and wring the kava from the chewed pulp. Girls and women may
occasionally participate in the chewing, whereas this was not so in the past.
Adolescents and, more rarely, women may drink kava without censure. It is
drunk in various places within the village proper, usually in a quiet house,
and strict exclusion of children and women from the proximity and view of
the proceedings has lapsed. Thus, the current kava drinking on Tongariki is
more like that of the early John Frum movement on Tanna in its lack of
formality and restraints. On Tanna, however, by the 1950’s kava usage had
returned essentially to the old traditional ceremonially controlled forms.

Usually, half of a cocoanut shell or a bowl of the same capacity is used to
prepare the kava and the full contents—about 100 ml.—drunk slowly in one
draught. Sometimes twice this quantity is drunk. A kava drinker usually
eats immediately after taking the kava; the kava is prepared while the
evening meal is being cooked. The effects come on in a half hour or less, and
the drinking is thus usually postponed until food is ready. Those who have
drunk the kava find a comfortable place to sit, often beside a dying fire in
the dark house, where they remain hunched over and avoiding light and
sound disturbances of all sorts. Conversation ceases, and slowly they fall
into a kava-induced stupor, which is not true sleep. This stage occurs about
an hour after drinking. From it they can be aroused by being addressed or
gently shaken, but this ruins the effect they are seeking from the kava. A
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few hours after they have drunk kava they arise and walk to their own
houses to fall asleep promptly again; others remain where they have first
“fallen”. In early morning they appear fresh and without any “hangover”-
like sequelae. Those whom we have seen walking a few hours after the drink-
ing are usually somewhat ataxic, photophobic, and slowed in their reactions.
A few who have had a higher dose are extremely ataxic and could return
to their homes only with assistance from the children or myself. There is
no belligerency or irritability—only a quiet and friendly somnolence asso-
ciated with the weakness of the lower limbs and the accompanying ataxia.

The drinkers reply rationally and are well oriented in time, place, and
person; they respond intelligently, even sometimes quickly, to complex ques-
tions. Bright or moving lights, noise or other sound, touch, and even the
subdued bustle of nearby activity annoy them, and the villagers of all ages
have extreme respect for this. In discussions the kava users refer to a heavi-
ness and weakness of their extremities, particularly of the feet and legs, and
to an earlier paresthesia ascending from their feet to their trunk and described
with such words as “numbness”, “tingling”, and “coldness”. They demon-
strate a tactful avoidance of the disturbance my questioning produces, a
very subdued annoyance at my “breaking” their kava. I have taken pulse
rates and blood pressure measurements on a number of kava drinkers at
varying intervals from one to three hours after drinking and found no
significant change in either from that observed on the same subjects during
examinations in the daytime, when they had had no kava for the preceeding
eighteen hours or more. Respiration is shallow and regular; deep tendon
reflexes remain intact. ~

Of interest to us in our genetic studies has been the effects that kava might
have on fertility, since it is quite evident that kava drinkers rarely engage
in sexual activity on the nights when they drink. Interviews with the women
substantiate this. There is no dearth of children on Tongariki, but the popu-
lation is not increasing explosively as it is in some parts of the Pacific, and
kava drinking may serve as an interesting means of birth control for the
small island, which could be easily over-populated.

Dam-Bakker, DeGroot and Luyken have suspected the use of wati, as
kava is called in southwest New Guinea, as a possible cause of the infertility
in the Marind-Anim people. Their studies on chronic kava administration
to rats, however, failed to demonstrate any impaired fertility, but they admit
that they hardly reproduced essential features of kava use in the human
community in their rat experiments.

Jean Guiart and I have occasionally taken kava with the natives, and
have noticed subjectively little difference in the sequence of symptoms and
reactions from those reported by many Pacific voyagers since Captain
Cook’s days. A few peculiar paresthesiae of the face, legs and arms—espe-
cially of the legs—a slight feeling of numbness, tingling, coldness and then
weakness, accompanied early by shorter flashes of warmth or flush, occurred
during the first half hour after ingestion. We have boorishly “broken” our
kava at times, and walked off to engage in other activities without noticeable
impairment of motor or sensory function. This has been after rather low
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doses. There is, with higher doses, a pleasant, relaxing, paresthesia-enjoying,
refreshing state of somnolence without mental dulling which eventually
leads to sleep. At times, members of our team have taken large doses—a
large cocoanut shell full—and real weakness, even a paresis making walking
impossible, has been present for several hours after ingestion. Such an over-
dose left one of us slightly ataxic with a persistent feeling of weakness in the
lower limbs on into the next morning.

Several recent accounts report little or no pharmacological action from
kava prepared from grated or pounded dried kava root and used socially
or ceremonially on Fiji and Samoa. My own experience in drinking such
kava in Fijian villages is the same lack of effect. It is this dried kava root
that has entered commerce, particularly on Fiji, and I wonder whether it is
not this product that has been used in the pharmacological and chemical
laboratories. The freshly harvested root, prepared by chewing, appears to
result in the more potent preparation, the effects of which I have described.
The stronger physiological actions of the kava used on Tongariki and Tanna
may well be from the use of freshly harvested root rather than dried root,
but there is also the possibility that the chewing and salivary digestion that
is used to break up the fibers and emulsify the ingredients may be responsible
for the pharmacologically more potent product. It is also likely that a higher
dose of active ingredients is taken on Tongariki, since a considerably more
concentrated extract appears to be prepared ; far more root is used per indi-
vidual drinker than on Fiji or Samoa.
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Chemistry of Kava

Murre W. Krons
Riker Laboratories, Northridge, California

Kava, (1) is one of the popular names for the intoxicating drink prepared
from the roots of the plant Piper methysticum Forst. by the inhabitants of
the South Pacific Islands. The interesting tranquilizing properties ascribed
to this romantic brew has prompted numerous chemical investigations over
the last century, in the search for the physiologically active principles. These
investigations have resulted in the isolation of a series of closely related sub-
stituted 5,6-dihydro-a-pyrones (Fig. 1), members of which have been shown
to possess some of the actions on the central nervous system exhibited by the
Kava extract, and a series of substituted a-pyrones (Figs. 2 and 8) which are
relatively inactive in the test system employed.

The first of the compounds to be isolated in the 5,6-dihydro-«-pyrone series,
methysticin, was reported by Cuzent in 1861, followed in turn by Winzhei-
mers isolation of dihydromethysticin in 1908. The most extensive investiga-
tion of this plant, however, was carried out by Borsche and coworkers, who
reported their findings in a series of fourteen papers published between 1914
and 1933. This work covered the is<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>