Beatriz Caiuby Labate
Clancy Cavnar Editors

The Therapeutic
Use of Ayahuasca

@ Springer



The Therapeutic Use of Ayahuasca



Chaman Soplando [Shaman Blowing] by Clancy Cavnar, 2012



Beatriz Caiuby Labate - Clancy Cavnar
Editors

The Therapeutic Use
of Ayahuasca

@ Springer



Editors

Beatriz Caiuby Labate Clancy Cavnar

Center for Economic Research Nucleus for Interdisciplinary Studies
and Education (CIDE) of Psychoactives (NEIP)

Aguascalientes, AGS San Francisco, CA

Mexico USA

ISBN 978-3-642-40425-2 ISBN 978-3-642-40426-9 (eBook)

DOI 10.1007/978-3-642-40426-9
Springer Heidelberg New York Dordrecht London

Library of Congress Control Number: 2013950740

© Springer-Verlag Berlin Heidelberg 2014

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission or
information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed. Exempted from this legal reservation are brief
excerpts in connection with reviews or scholarly analysis or material supplied specifically for the
purpose of being entered and executed on a computer system, for exclusive use by the purchaser of the
work. Duplication of this publication or parts thereof is permitted only under the provisions of
the Copyright Law of the Publisher’s location, in its current version, and permission for use must
always be obtained from Springer. Permissions for use may be obtained through RightsLink at the
Copyright Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



We dedicate this book to the healing
plants of the Amazon Forest



Banisteriopsis caapi vine. © Thais Rebello



Foreword

Ancient Medicine and the Modern World

Ayahuasca, the “great medicine” of the Amazon rain forest, was, for millennia,
entirely unknown to Western Euro-American civilization. While first scientifically
identified, catalogued, and recorded in the mid-nineteenth century by the English
botanist and explorer Richard Spruce, it had earlier been the object of brutal
suppression by Spanish and Portuguese invaders of the New World who attempted
to violently extinguish its ceremonial use by the indigenous people of the Amazon.
Employing the harshest measures of the Inquisition, in 1616, the Catholic Church
formally condemned the use of plant hallucinogens by the native people of the
New World with punishment by extreme tortures and death. Use of powerful
plants employed by native peoples for purposes of healing, divination, and cultural
cohesion was virtually eliminated and forced deeply underground and, in the case
of ayahuasca, into the remote regions of the forest, far from the reach of the
marauding Europeans and their descendants. While occasional reports from traders
and missionaries filtered out of indigenous use of ritual plants, it was not until
Spruce obtained samples of the bark of Banisteriopsis caapi, a woody vine and one
of the central plants used in the decoction ayahuasca, that the Western world took
note.

In recent years, some controversy has arisen over the antiquity of ayahuasca.
Given the climactic and soil conditions in the Amazon Basin, archeological finds
have been limited, and suggestions have been made that the potent plant halluci-
nogen decoction may have existed only for a few hundred years. While definitive
evidence does not exist, it seems highly unlikely that the indigenous people who
traditionally made the region their home would have been ignorant of these pow-
erful psychoactive plants that grew throughout the geographic region they knew so
intimately. Rather, it is highly likely that traditional ayahuasca use, particularly in
the Upper Amazon, dates long before the arrival of the first Europeans.

Lack of awareness of the existence of plant hallucinogens around the world by
Euro-American culture has itself been endemic over time. In the classic Plants of
the Gods by Richard Evans Schultes and Albert Hofmann, the very first sentence in
the book states that “the use of hallucinogenic plants has been a part of human
experience for many millennia, yet modern Western societies have only recently
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become aware of the significance that these plants have had in shaping the history
of primitive and even of advanced cultures.” A telling example was the collective
ignorance, until the mid-twentieth century, of the existence of hallucinogenic
mushrooms. It was not until R. Gordon Wasson’s “discovery” in June 1955 of
indigenous Mazatec healers’ use of highly potent Psilocybe cubensis in a remote
region of the state of Oaxaca in Mexico, that Western scientists accepted such
powerful psychotropic fungi as something other than the products of myth. In the
case of ayahuasca, the earliest known commentary on its existence came from
Jesuit missionaries in the 1600s, who spoke of “diabolical potions” made from
lianas growing in the Peruvian Amazon. Throughout the New World, and par-
ticularly South of the Equator, with its lush tropics and extraordinary plant
diversity, the new European overlords, in the wake of their conquest of the native
peoples, harshly condemned the use of sacred plants they observed as part of
aboriginal religion and ritual. Hernando Ruiz de Alarcon, an early Spanish
chronicler of native customs, described his observation of how the plants “when
drunk deprive of the senses, because it is very powerful, and this means they
communicate with the devil, because he talks with them when they are deprived of
judgment with the said drink, and deceive them with different hallucinations, and
they attribute it to a god they say is inside the seed.” With forced conversion to
Christianity and the eradication of native cultures and traditions, the great secrets
of the forest could not be tolerated openly, and, as was the case throughout Central
and South America with the remarkable psychoactive plant pharmacopeia endemic
to the region, the use and even knowledge of their existence faded from awareness.
Not until the waning of the Inquisition and the end of forced imposition of Church
decree, along with the advent of the Age of Enlightenment and the rise of Western
scientific inquiry, did the very presence of these taboo plants begin to re-emerge.

In regard to ayahuasca, following isolated reports of native heresies from
missionaries in remote forest outposts, the first notable subjective account of the
effects of ayahuasca came from Manuel Villavicencio, an Ecuadoran geographer,
who studied tribal groups in the Rio Napo area of Ecuador; he became intrigued by
the use of yagé (another term for ayahuasca), and sought the opportunity to
investigate first-hand the effects of this beverage. In a written account published in
1858, Villavicencio described how

In a few moments, it begins to produce the most rare phenomena. Its action appears to
excite the nervous system; all the senses liven up and all faculties awaken; they feel
vertigo and spinning in the head, followed by a sensation of being lifted into the air and
beginning an aerial journey; the possessed begins in the first moments to see the most
delicious apparitions, in conformity with his ideas and knowledge; the savages [apparently
the Zaparo of eastern Ecuador] say that they see gorgeous lakes, forests covered with fruit,
the prettiest birds who communicate to them, the nicest and the most favorable things they
want to hear, and other beautiful things relating to their savage life... As for myself I can
say for a fact that when I’ve taken ayahuasca, I’ve experienced dizziness, then an aerial
journey in which I recall perceiving the most gorgeous views, great cities, lofty towers,
beautiful parks, and other extremely attractive objects; then I imagined myself to be alone
in a forest and assaulted by a number of terrible beings from which I defended myself;
thereafter I had the strong sensation of sleep.
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By the early twentieth century, increasingly sophisticated laboratory technology
allowed scientists to isolate the principle biologically active alkaloids from psy-
chotropic plants. Working from available samples of Banisteriopsis, Louis Lewin,
later renowned as a principle founder of the field of modern psychopharmacology,
identified a compound he called banisterine, later renamed harmine (and, for a
time, telepathine, after ayahuasca’s reputed capacity to induce telepathic phe-
nomena, though this term did not gain traction in the West). For several years,
harmine even entered the formal medical pharmacopeia, valued as a treatment for
Parkinson’s disease. Only with the discovery of L-Dopa by the pharmaceutical
industry, and its promotion as a “modern” treatment of Parkinson’s in the 1930s,
did harmine fade from medical use and interest.

Ayahuasca did not come to the attention of Western science again until the
explorations of the renowned Harvard ethnobotanist, R. E. Schultes, who, during
the Second World War, had been tasked by the United States government to
survey the prevalence of wild rubber trees in the remote Amazon. These had
become a matter of strategic concern following the Japanese Army occupation of
Malaysia, the only previous substantive source of rubber, deemed essential for the
Allied war effort. Schultes, who had previously studied the ritual use of peyote by
the indigenous people of the Southwestern United States, learned of the use of
ayahuasca by tribal groups he encountered during his solo and often hazardous trek
navigating and mapping the remote Amazon. Among other observations, Schultes
identified the presence of a second critical plant necessary for ayahuasca’s
extraordinary psychoactive potency: the leaves of the dimethyltryptamine (DMT)-
rich Psychotria viridis. Decades later, a new generation of scientists, including
ethnopharmacologist Dennis McKenna at the University of British Columbia,
established the biochemical mechanism for the central nervous system activation
of DMT-containing Psychotria, a plant that, when taken orally and alone, is
entirely inactivated in the gut by the monoamine oxidase (MAO) enzyme system,
but, when brewed together with Banisteriopsis-containing monoamine oxidase
inhibiting (MAOI) harmala alkaloids, induces a far-reaching range of profound
psychoactive effects. The origins of this remarkably sophisticated plant pharma-
cology, seemingly discovered by indigenous people throughout the Amazon long
before the arrival of the European invaders, remains a mystery. Whether through
methodical, reductionist, trial-and-error sampling of the various plants in the
geographical region or through some form of divine or spiritual intercession, as
some have proposed, the actual process of the initial discovery of ayahuasca will
likely never be known.

Since the early 1990s, ayahuasca has been subjected to rigorous clinical
assessment utilizing state-of-the-art research methodologies. In 1993, along with
my colleagues Dennis McKenna and Jace Callaway, I had the opportunity to travel
to the capital of the Brazilian state of Amazonia, the city of Manaus, a large
metropolis located at the confluence of the Rio Solimoes and Rio Negro, and the
origins of the Rio Amazonas. Here, we conducted a study of a randomly selected
group of volunteers who were members of the syncretic religion Unido do Vegetal
(UDV), a church that had achieved formal government sanction to use ayahuasca
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as a ceremonial sacrament in their religious ceremonies in the late 1980s. Beyond
establishing vital safety standards and documenting that ayahuasca, when taken
within the structure of the UDV, can be safely administered to well-prepared and
carefully monitored subjects, we were also able to explore effects on neuropsy-
chological function, personality characteristics, cardiovascular reactivity, and
pharmacokinetic profiles of the four primary alkaloids involved in ayahuasca
function (DMT, harmine, harmaline, and tetrahydroharmine), as well as apparent
modulation of a primary central nervous system neurotransmitter, serotonin.
Through our investigations, we were also able to discern that, when taken under
optimal, culturally specific conditions, ingestion of ayahuasca had the capacity to
facilitate impressive degrees of psychological healing, including mood stabiliza-
tion and recovery from chronic alcoholism and other addictive behaviors.

While almost entirely unknown to mainstream Western culture until 20 years
ago, beyond a few exotic and often fanciful accounts, such as the experiences of
iconoclast bohemian writers Allen Ginsberg and William Burroughs during the
1950s, in recent decades, a growing movement of Brazilian syncretic churches has
spread the use of ayahuasca from the Amazon to the urban centers of southern
Brazil. In addition to the UDV, the Santo Daime and Barquinha churches have also
established religions sanctioned to utilize ayahuasca ceremonially, though with
markedly different structures and belief systems than the UDV. Legal status in
Brazil through much of the twentieth century remained at issue and, in 1985,
ayahuasca was formally, albeit briefly, classified as a dangerous drug of abuse.
Nevertheless, legal sanction was achieved shortly thereafter, following extensive
investigations by government commissions which were favorably impressed with
the sincerity, ethical integrity, and psychological health of the ayahuasca religion
members they interviewed. Full approval to use ayahuasca within religious con-
texts in Brazil was granted in 1987. This in itself was an extraordinary historical
precedent. While some countries, including the United States, have allowed their
indigenous populations the right to resume their tribal traditions (e.g., the use of
peyote by Native Americans is protected by law), the removal of ayahuasca from
legal strictures in Brazil was an important step. A further development over the last
few decades has been the establishment of branches of the Brazilian ayahuasca
churches in the United States and Europe. In 2006, a landmark decision was issued
(unanimously) by the US Supreme Court authorizing the legal use of ayahuasca
when taken within the UDV religious structure. More recently, efforts to restrict
the sacramental use of ayahuasca by the Santo Daime were dismissed on the state
court level in Oregon. Nevertheless, while use of ayahuasca within the context of
established religion (e.g., UDV) may now be considered legal in the United States,
other models and settings for its utilization remain in a legal gray area.

Traditionally, ayahuasca was used from coastal Panama and the Orinoco Basin
and south of Bolivia; from coastal Brazil across the vast expanse of the Amazon
Basin to the foothills of the Andes; as well as in Colombia and Ecuador. In the
shamanic model, ayahuasca is seen as a magic intoxicant, which the indigenous
people believe can free the soul from corporeal confinement. Above all, ayahuasca
is considered a medicine: the great medicine. Practically, in today’s world, the
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shamanic model incorporates easily-transferable features, including group struc-
ture, attention to set and setting, import of intention, and proper preparation for and
integration of the experience. For both safety and efficacy, any future clinical
research with these compounds will need to seriously examine these aspects of the
traditional shamanic model.

Beyond Brazil, other modern forms of ayahuasca use have evolved elsewhere in
the Amazon Basin. Primarily in Peru, but also in Ecuador, Bolivia, and Colombia,
a tradition of mestizo healing has existed for the past century. Until recently, this
was an entirely local phenomenon, known only to the generally low socio-eco-
nomic status inhabitants of the region. A tradition of healing has been cultivated
over time, with the avocation of ayahuasquero (facilitators of ayahuasca cere-
monies) often passed down in families from generation to generation. Generally
used to diagnose and treat medical, psychological, and psychosomatic disorders,
this form of healing was often perceived as a culturally acceptable alternative to
the ministrations of conventional physicians and surgeons. Over the past two
decades, however, increasing interest in ayahuasca by North Americans and
Europeans has led to an influx of westerners seeking their own healing and
spiritual transformation. The emergence of positive accounts in the mainstream
press has encouraged increasing numbers of such seekers, some of whom fall prey
to poorly trained facilitators lacking requisite knowledge, background, and ethical
orientation, unfortunately leading to cases of psychological decompensation and at
least a handful of deaths, the circumstances of which have sometimes remained
obscure. While highly reputable ayahuasqueros have facilitated positive and often
transformative experiences for the vast majority of Euro-Americans coming to the
Amazon, the risks of exploitation and injury to naive and vulnerable seekers is
starting to receive more attention. The late anthropologist Marlene Dobkin de
Rios, in particular, has called attention to this dark side of ayahuasca use, both in
the region of its origins in the Amazon and as it has spread to North America and
Europe.

With interest growing in the potential psychospiritual healing capacity of
ayahuasca, it is becoming increasingly clear that efforts need to be undertaken to
further rigorously investigate its range of effects, safety parameters, and potential
to be utilized to treat individuals suffering from the psychological malaise endemic
to the modern world. Important foundational studies have already been estab-
lished, particularly at the Autonomous University of Barcelona in Spain, where
pharmacology researcher Jordi Riba and neuropsychologist José Carlos Bouso
have, for the past 15 years, conducted carefully designed explorations of the
neuropsychological and physiological effects of freeze dried ayahuasca (necessary
in the experimental context to ensure consistency of dose and concentration of
alkaloids) with normal volunteers in a laboratory setting. More recently, in
established and reputable medical institutions in Brazil, a series of exciting and
potentially valuable research studies have been initiated by Draulio Araujo, Jaime
Hallak, and others, exploring effects of ayahuasca on brain function.

One potentially promising approach now being actively pursued, particularly in
Brazil, is the ayahuasca treatment model for individuals suffering from alcoholism
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and other addictive disorders. Consistent with valuable, albeit long neglected,
studies in the United States, Canada, and Europe, of synthetic hallucinogens for
the treatment of alcohol and drug abuse in the 1950s and 1960s, which were
regrettably terminated by the early 1970s because of political pressure emanating
from the cultural wars of that era, the ayahuasca treatment model presents a new
opportunity. Interestingly, encouraging signs of change have been in increasing
evidence in recent years, particularly the authorization of clinical research of the
classical hallucinogen psilocybin in the US, including a Heffter Research Institute-
developed study treating alcoholics at the University of New Mexico, along with
initial efforts by other investigators to conduct controlled addiction research with
ayahuasca in South America. Further buttressing the growing interest and activity
in this area has been a recently conducted study from northwest Canada using an
ayahuasca treatment model (employing an imported traditional ayahuasquero from
the Shipibo tradition of Peru) to treat long-term, refractory alcoholics of the First
Nation people of Canada (indigenous tribal people of Canada) with highly
promising preliminary results.

The growing use of ayahuasca for purposes of healing represents a particular
challenge to mainstream medical orthodoxy. Examining traditional use of such
visionary plants, it is clear that a consistent element of the experience is the
awareness of alternative and unusual dimensions of consciousness, including the
realm of spirits. Indeed, the translation of ayahuasca from the native Quechua
language is “vine of the spirits,” or “vine of the dead.” Incorporating such phe-
nomena into our consensus model of reality will test the limits of conventional
thought. Nevertheless, awareness and validation of these unusual realms is integral
to cultures that have used ayahuasca throughout time, up to the current awakening
of interest by modernity. Reconciling such divergent belief systems and constructs
of reality will certainly test the inherent cognitive flexibility of modern culture and
science as we attempt to comprehend the implications of the emergence of these
ancient mysteries of the forest into the modern world.

While it is essential to utilize standard and state-of-the-art scientific and
medical methodologies when investigating the range of effects of ayahuasca,
including its safety, efficacy, and mechanism of action, appreciation needs to also
be accorded to traditional models and the knowledge and lessons accrued over
time. In order to ensure safety and optimal outcome, careful attention needs to be
given to structures employed by cultures remote in time and place from our own.
Particular attention must be given to proper screening and preparation, whether it
be for subjects in scientific and medical investigations or for those in less-struc-
tured settings seeking their own healing and personal transformation. Individual
vulnerability, in regard to psychological stability and seriousness of purpose, needs
to be taken into account and, when indicated, inappropriate candidates may have to
be turned away. As a mestre (master) of the UDV told me during our research
investigations in Manaus many years ago, the vegetal (a UDV term for ayahuasca)
is for everyone, but not everyone is for the vegetal. Particularly, given the chal-
lenges of integrating the use of ayahuasca into the modern world, care must be
taken to minimize the likelihood that individuals will suffer from serious adverse
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consequences. Potentially dangerous drug and alcohol interactions with ayahuasca
need to be avoided. Attentiveness to set and setting, including preparation and
scrupulous examination of intention, must be emphasized. Particular elements of
preparation emphasized among the earliest practitioners of ayahuasca use,
including special diets (excluding salt, sugar, processed foods, etc.) and a period of
sexual abstinence, may have a role in ensuring safety and determining outcome
and need to be explored, in spite of the challenges such restrictions may pose
within modern society. Careful attention to structures of ayahuasca use, including
proper monitoring and opportunity for subsequent integration of the experience,
should also be provided to increase the likelihood of optimal outcome.

We are faced with the challenge of how to incorporate these ancient technol-
ogies of consciousness exploration into our own modern healing paradigms.
Although historically our culture was remarkably unaware of these plants and the
profound effects they induce, this is no longer the case. The secret is out, and in
this age of high-tech communication and ease of transport, the great mysteries of
the remote forest are now being revealed. The implications for the modern age
may indeed be profound. As we confront a world of widespread environmental
destruction, and as we become increasingly aware of the growing menace of global
climate change, it might be worthwhile to regard the traditional perspective of
ayahuasca as communicator plants, representing a conduit between nature and
humanity. Years ago, in the remote Amazon, I had an experience of hearing this
call from Nature: that it was no accident that, after millennia of quiescence, these
remarkable visionary plants are now revealing themselves. What I saw, or heard,
or instinctively realized, was that it was no happenstance we were there; rather, we
had been called to wake up, to pay attention, and to bring the message back to the
modern world that our species is on the verge of destroying the earth, and with it
the hopes and dreams of future generations.

The deep healing that the ayahuasca experience potentially offers, for both the
individual and the collective, represents an extraordinary opportunity. Medical and
psychiatric research into its myriad effects will provide an essential framework
from which we may acquire a safe and practical structure to further explore these
visionary plants and their potential to facilitate healing of our damaged planet as
well as healing of the damaged people who inhabit the planet. There must be
careful and scrupulous attention to safety parameters, with particular emphasis
given to the knowledge and skills of those facilitating the experience. There is a
great need to employ academic and ethical rigor in order to establish a strong and
healthy foundation for the growing field of ayahuasca studies.

This volume of scientific explorations into the potential range of therapeutic
effects of ayahuasca, ably edited by Beatriz Caiuby Labate and Clancy Cavnar, is a
valuable contribution to this endeavor of establishing a rigorous field of ayahuasca
studies. The range and mechanisms of ayahuasca and its putative capacity to
facilitate states of both psychological and physical healing are explored. The
potential of ayahuasca to be optimally employed as part of a treatment model for
such difficult-to-treat clinical conditions as post-traumatic stress disorder, refrac-
tory mood, and anxiety disorders, and a variety of other psychiatric and even
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medical conditions, are methodically examined. The potential mechanisms of
action, neurobiological as well as psychological, and their apparent facility to
promote healing, are carefully scrutinized. Valuable input from a traditional
indigenous healer, Taita Juan Bautista Agreda Chindoy from the Sibundoy Valley
in Colombia, is included, providing lessons from an extant practitioner of the
ancient art of ayahuasca healing. The area receiving the greatest attention is the
treatment of drug and alcohol abuse, clinical conditions for which modern med-
icine and psychiatry lack effective treatment models, and which exert enormous
costs to society: a natural area in which to apply the ayahuasca treatment model.
Preliminary indications, from a variety of investigators in South America, North
America, and Europe, are consistently positive. The implications of such findings,
as they are replicated and expanded upon in the future, are enormous. Ultimately,
ayahuasca may represent an entirely new medical paradigm; a model created for us
by the ancients and the elders of the native peoples, who provide the link to the
traditions and heritage of the earth.

Los Angeles, July 2013 Charles S. Grob



Preface

This book is inspired by the 2013 Psychedelic Science Conference, held in
Oakland, California. The Multidisciplinary Association for Psychedelic Studies
(MAPS) promoted the conference in cooperation with the Heffter Research
Institute, the Beckley Foundation, and the Council on Spiritual Practices. The
event convened over 1,900 people from all over the world, including anthropol-
ogists, medical doctors, lawyers, psychiatrists, and psychologists, and members of
the general public. It was wide ranging, with a focus on the scientific research into
the medical use of psychedelics. Research topics included MDMA-assisted ther-
apy for post-traumatic stress disorder (PTSD), ibogaine for opiate addiction, and
LSD and psilocybin for end-of life anxiety, among others. The conference was
composed of three tracks: (1) the Clinical Research Track; (2) an Interdisciplinary
Track, with a mix of topics, including psychedelic psychotherapy, non-clinical
research, arts and culture, and medical marijuana; and (3) the Ayahuasca Track.
Beatriz Caiuby Labate was the organizer of the Ayahuasca Track. This volume
brings together a select collection of six presentations from this track, and is
complemented by seven additional relevant contributions.

Ayahuasca (generally composed of Banisteriopsis caapi and Psychotria viridis)
is a psychoactive brew of Amazonian origin that, over the last few decades, has
caught the attention of many patients, healers, and researchers. The beverage’s
transformation into an internationally known “medicine” for physical, psycho-
logical, and spiritual ills has stirred up controversy over its use, and whether it
ought to be banned or revered. The ritual and therapeutic uses of ayahuasca vary
greatly by country; whereas different forms of the religious use of ayahuasca have
been recognized as legitimate in some parts of the world, the therapeutic use of
ayahuasca has not gained official acceptance beyond the limits of the Amazon
rainforest.

This interdisciplinary collection presents a series of perspectives on the ther-
apeutic potential of the ritual and clinical use of ayahuasca in the treatment and
management of various diseases and ailments especially, its role in psychological
well being and substance dependence. Anthropological and biomedical data on the
use of ayahuasca for treating depression, PTSD, and substance dependence in
different settings, such as indigenous contexts, neo-shamanic rituals, contemporary
therapeutic circles, and in the ayahuasca religions of Santo Daime and Unido do
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Vegetal, in both South and North America, are presented and critiqued. The texts
in this volume also discuss methodological, ethical, and political considerations for
current and future research in this area.

With this work, we aim to bring the therapeutic use of ayahuasca to a new level
of public examination and academic debate, as well as to fill in gaps in the current
literature. Though multiple anecdotal reports on the therapeutic use of ayahuasca
exist, there has been no systematic and dense reflection on the topic thus far. We
hope this collection offers an important advancement in this discussion, and helps
to inform international regulation on ayahuasca use based on the scientific study of
this substance’s relative benefits and harms. We also hope this book proves to be a
source of inspiration for further research in this emergent field of studies.

We would like to thank the Center for Economic Research and Education—
CIDE Regién Centro in Aguascalientes, Mexico; MAPS in Santa Cruz, CA; and
Anton Bilton, Tyringham, England, for their support. We would also like to
express our gratitude to the contributors to the volume. Our colleagues Bob Jesse,
Brian T. Anderson, Rafael Guimardes dos Santos, José Carlos Bouso, Michael
Winkelman, and Mitchell B. Liester provided important help during the process of
editing this collection. Finally, we are grateful to Springer for its openness to this
frequently stigmatized topic.

Aguascalientes, October 2013 Beatriz Caiuby Labate
San Francisco Clancy Cavnar
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Chapter 1
Therapeutic Applications of Ayahuasca
and Other Sacred Medicines

Michael J. Winkelman

Abstract Therapeutic applications of the psychedelics or hallucinogens found
cross-culturally involve treatment of a variety of physical, psychological, and
social maladies. Modern medicine has similarly found that a range of conditions
may be successfully treated with these agents. The ability to treat a wide variety of
conditions derives from variation in active ingredients, doses and modes of
application, and factors of set and setting manipulated in ritual. Similarities in
effects reported cross-culturally reflect biological mechanisms, while success in
the treatment of a variety of specific psychological conditions points to the
importance of ritual in eliciting their effects. Similar bases involve action on the
serotonin and dopamine neurotransmitter systems that can be characterized as
psychointegration: an elevation of ancient brain processes.

Therapeutic Application of Sacred Medicines
in the Premodern and Modern World

Societies worldwide have discovered therapeutic applications of psychoactive
plants, often referred to as sacred medicines, particularly those called psychedelics
or hallucinogens. Hundreds of species of such plants and fungi were used for
medicinal and religious purposes (see Schultes et al. 1992; Ritsch 2005), as well as
for a variety of psychological and social conditions, culture-bound syndromes, and
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a range of physical diseases (see Schultes and Winkelman 1996). This review
illustrates the range of uses and the diverse potential of these substances for
addressing human maladies. The ethnographic data on indigenous uses of these
substances, combined with a brief overview of some of the modern medical
studies, illustrate that a wide range of effects are obtained with these plants. These
cultural therapies involve both pharmacological and ritual manipulations. Highly
developed healing traditions selectively utilized different species of the same
genus, different preparation methods and doses, varying admixtures, and a variety
of ritual and psychotherapeutic processes to obtain specific desired effects. The
wide range of uses of these plants suggests that they can contribute new active
ingredients for modern medicine, particularly in psychiatry.

As was illustrated by our illustrious contributors to Psychedelic Medicine
(Winkelman and Roberts 2007a, b), there are a number of areas in which psy-
chedelics have been established in treating what have been considered intractable
health problems. While double-blind clinical trials have been sparse (but see
Griffiths et al. 2006), this is not due to the lack of evidence for efficacy, but rather
the administrative prohibitions that have drastically restricted clinical research.
Nonetheless, using the criteria of phases of clinical evaluation, Winkelman and
Roberts (2007¢) concluded that there is at least Phase 11! evidence for the effec-
tiveness of most of these psychedelics, supporting the continuation of more
advanced trials. Furthermore, their success with the often intractable maladies,
ranging from depression and cluster headaches to posttraumatic stress disorder
(PTSD), obsessive-compulsive disorders, wasting syndromes, and addictions jus-
tifies their immediate use with these desperate patient populations. In addition, the
wide variety of therapeutic uses found for these substances in cultures around the
world suggest the potential for far greater applications.

Therapeutic Uses of Psilocybin-containing
“Magic Mushrooms”

The Aztecs called these fungi feonanacatl, meaning “food of the gods”; there is
evidence of the use of psilocybin-containing mushrooms from many different
genera in ritual healing practices in cultures around the world and deep in pre-
history (see Ritsch 2005). One of the best documented therapeutic uses of psi-
locybin involves Maria Sabina, the Mazatec “Wise One” (Estrada 1981). Several
different Psilocybe species are used by the Mazatec, as well as mushrooms of the
Conocybe genera. In addition, other psychoactive plants are also employed,
including Salvia divinorum Epl. and tobacco (Nicotiana rustica L., Solanaceae).

! Phase II studies or trials use small groups of selected patients to determine effectiveness and
ideal doses for a specific illness after Phase I trials have established safety (lack of toxicity) and
safe dose ranges.
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Maria Sabina’s life and practice illustrates typical shamanic features in the role
of the mushrooms in selection and training. Mazatec shamans typically are self-
initiated after being taught directly by the mushrooms. Maria Sabina discovered
the “saintly children” alone in the forests as a starving child and ate them for
sustenance; she encountered spirits in her experiences which taught her how to
become a “wise one” (sabia) and heal. The wisdom and the ability to heal come
from the “language of the mushrooms,” which is central in the training and
provides the means to diagnose and heal.

The mushrooms are ingested during an all-night vigil which is held in a house
removed from other dwellings. The ingestion of the mushrooms by the healer and
sometimes the patient permits diagnosis of the condition and guidance of the
treatment. Patients seek remedies to illness, solutions to problems, to determine the
possibility of recovery, to find lost animals or other objects of value, or to
determine the condition of separated family members or loved ones. The healer’s
visions reveal the origin of the malady, wounds of the spirit, hexes, or how to
recover the soul or spirit of the person that has been robbed or lost. The healer
deals with illness caused by human enemies, as well as illness caused by malev-
olent spirits, driving them from the body. She calms the quarrels and disputes that
disrupt the household, clears away bad air, purifies, undoes witchcraft, and restores
peace. Cures are also directed to physical problems—to cure sick children, fever,
chills, yellow skin, toothache, pimples, and physical pains—but with causes
identified at the spiritual level.

Those participating in the ceremonies must maintain certain prohibitions,
including fasting from breakfast on, no eggs or alcohol consumption for 4 days,
and also no sexual acts for 4 days before and after the ceremony. Pregnant women
are excluded from the ritual. Roman Catholic elements are incorporated into the
indigenous Mazatec practices including, praying to Christ, Mary, and the saints
while the mushrooms, the “saintly children,” are cleansed in the smoke of copal
incense. The mushrooms are generally eaten raw, accompanied with a cup of
chocolate, and may be ground to release the juice, which is then drunk. Sometimes
tobacco, mixed with lime and garlic, is rubbed on the arms of the sick person or
placed in the mouth.

The healing ceremony involves chanting, whistling, humming, percussive art-
istry, ventriloquistic effects, and dancing by the healer; first in pitch darkness, and
later by candlelight. The healer chants monophonically most of the night and
sometimes hums. Saints are evoked, herbal remedies advised, pilgrimages direc-
ted, evil influences commanded to leave, and healing energies directed to the
patient. The patients themselves experience visions, often of a terrifying and
overpowering nature. Their vomiting, crying, and other emotional reactions reflect
the cathartic nature of their experiences. Although the principal stated means of
curing are the mushrooms and the chants, other therapeutic modalities are com-
bined in the ceremony. Maria Sabina used the mushroom language in singing and
chanting, percussive utterances, alliteration, and repetition of grammatical struc-
tures as part of the healing ritual. The chants’ content suggests they also play a
therapeutic role in establishing attitudinal postures and in encouraging positive
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motivation and expectation. The healer’s performance indicates the enactment of
roles that produce cathartic experiences in the patients.

Modern Medicinal Applications of Psilocybin

The use of psilocybin mushrooms in the successful treatment of the notorious
cluster headaches has been documented by Sewell and Halpern (2007). The
treatment of this condition was accidentally discovered by some of the victims of
these headaches, who also noted the effectiveness of psilocybin and lysergic acid
diethylamide (LLSD) and shared their experiences online and eventually in con-
ferences. In the case of cluster headaches, we see the clear ethical and moral
necessity of supplying patients with these substances because of the virtually
untreatable nature of this condition within biomedicine, and the desperate situation
of the patients, illustrated by the other name of this ailment: suicide headaches.
The research of Moreno and Delgado (2007) on “Psilocybin Treatment of
Obsessive-Compulsive Disorder” illustrates another area where these ancient
medicines offer promise for conditions that are often not effectively treated by
conventional biomedical remedies. Grob (2007) and Grob et al. (2011, 2013) has
researched psilocybin’s applications in treating problems associated with terminal
cancer, such as existential anxiety, despair, and fear often encountered by dying
patients and their families. The spirituality-inducing effects of these substances go
beyond conventional psychotherapies to facilitate core psychological processes
involved in end-of-life issues. These studies demonstrate that psilocybin has the
capacity to facilitate the emergence of experiences of spiritual transcendence that
have powerful therapeutic impact and enhance emotional well being.

We should not, however, leave these profound psychological impacts for the
end of life. Roland Griffiths and colleagues have provided an impressive series of
publications (e.g., see Griffiths et al. 2006) on psilocybin that indicate that they not
only induced mystical experiences but also long-term personality changes.
Griffith’s et al. (2006) carefully designed double-blind study showed that psilo-
cybin has effects on participants’ attitudes, moods, and experiences of spirituality
that persist for months. In addition to significantly higher ratings on the scales used
to assess mysticism, internal and external unity, sacredness, transcendence of time
and space, ineffability, and experiences of oceanic boundlessness, the psilocybin
sessions had significantly higher levels of positive mood, peace, harmony, joy, and
intense happiness. There were lasting effects noted from the psilocybin experi-
ences, including an enhanced positive attitude about life and themselves and
positive altruistic social behaviors noted by third-party community observers.
These effects point to the broader social implications of these substances as
therapeutic agents.
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The Mescaline-containing Cactaceae: Peyote (Lophophora
williamsii) and San Pedro (Trichocereus spp.)

A number of different genera of the Cactaceae family are used in healing practices
(see Schultes et al. 1992). The most important of these psychoactive Cactaceae
are: peyote (Lophophora williamsii), the plant used in ancient Mexico and found
today in the deserts of northern Mexico and across the Rio Grande in Texas; and
the Trichocereus genus, particularly Trichocereus pachanoi, a cactus used for
thousands of years in Peru and in mestizo traditions today (Sharon 1978;
Joralemon and Sharon 1993). There are many alkaloids in these cacti, with the
principal active ingredient being mescaline.

Peyote is the sacrament of the “Peyote Religion” or Native American Church
(NAC), an organization founded more than 100 years ago in the wake of the
complete domination of the indigenous peoples of North America. The peyote
traditions were transferred from indigenous peoples of Mexico and given a new
ritual format that blended the symbols of Christianity with indigenous beliefs.
Aberle (1966) characterized the Peyote Religion as serving many different pur-
poses, including religious, miraculous curing, transcendence, self-knowledge,
incentive to work, release from guilt, and temperance from alcohol. In most cases,
the initial recourse to peyote was for curing, and people stayed to maintain good
health and mind, for:

relief from feelings of aimlessness and helplessness, to overcome misfortunes, for future
guidance and future good fortune, to access knowledge about causes of illness or mis-
fortune, to foretell future occurrences, and to provide security against witches and ghosts.
And so peyotism appeals to the person who seeks only a cure after crises, to the disor-
ganized and unhappy, to the alienated and marginal, to the philosopher, to the mystic, and
to the person who seeks guidance and a sense of purpose and sustaining motive (Aberle
1966, p. 194).

Modern Medicinal Perspectives on Peyote’s Therapeutic
Effectiveness

Therapeutic effects of peyote are widely attested to not only by Native American
users, but also by anthropologists, social workers, addictions counselors, and
physicians who have observed the effects of this sacred medicine. While further
research is needed on specific physiological mechanisms of peyote, evidence exists
regarding its relative safety and effectiveness (see Halpern et al. 2005; Halpern
1996). Evidence of acceptance equivalent to Phase III>—approved therapeutic

2 Phase III studies use clinical trials, ideally with randomized controls, to confirm effectiveness,
monitor adverse drug effects and interactions, and/or to compare to other commonly used
treatments.
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use—is found in the practice of the Indian Health Service, a branch of the U.S.
Federal Government, of providing reimbursement for road men who use peyote for
treatment of alcoholism among Native Americans (see Calabrese 2007).

The NAC has many effects on social, psychological, and emotional well being.
Aberle points to the ability of peyote to induce a sense of connection with the
spiritual world that was lost by many Native American individuals and groups in
their forcible assimilation to European-American culture. The significance of
spiritual experiences for rehabilitation of the addicted self has been noted in many
therapeutic traditions, and may be particularly relevant for Native American
groups deprived of their own spiritual traditions. The psychiatrist Jilek (1994)
conveys the peyotists’ perspective that the peyote ritual combats alcoholism by
reducing physical and mental stress and enhancing mental and physical strength
through contact with the supernatural. A widely noted effect involves management
of cultural alienation experienced by young Native Americans, providing a context
for a ritual death and rebirth and construction of a positive identification with one’s
culture. Peyotism provides internal peace and harmony instead of competition and
conflict, and a reference group of close relations who meet needs for approval and
esteem. Peyotism offers status, an assertion of self-worth, and a means of coun-
tering the effects of prejudice by providing validation of their separate identity.
Peyotism is able to provide an alternative because it rejects dominant society
values of acculturation and assimilation and the emphasis on materialism. The
Peyote Church has been credited as an important factor towards the control of
alcoholism amongst the participants.

Calabrese (1997, 2007, 2013) describes the Peyote Way as a cultural psychiatry
involving “meaning-manipulative” therapies engaging social and intrapsychic
processes. He characterizes peyote as a “desematicizing” agent that facilitates a
reinterpretation of self. The cultural psychosocial therapies of the Native American
Church treat alcoholism through a process of emplotment of their lives, a rein-
tegration of the self into cultural patterns. These processes of meaning making take
a significant role in the process of overcoming addictions; a recreation of the self
in spiritual terms. Calabrese (1997, pp. 238-239) characterizes the effects in terms
of a “social manipulation of consciousness states and symbols to support socially
valued patterns of ritual experience, self-awareness, and emotional control...
[rendering] adults more suggestible and thus more open to education and mental
health interventions.” In this sense, peyote rituals heal by shaping consciousness in
ways that facilitate symbolic healing processes.

Ayahuasca: The Enigmatic Combination

The current international widespread use of ayahuasca reflects not only the wide
range of its indigenous use across the Amazon Basin, but also the many modern
adaptations in spiritual healing practices and organized churches. Medicinal and
religious use of ayahuasca was widespread among hundreds of indigenous groups
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of South America, and provided the source for numerous urban adaptations in the
mestizo populations, where the plant preparations are employed for sorcery,
healing, and prophecy, as well as more mainstream religious purposes such as in
the Unido do Vegetal and Santo Daime churches. Luna (1986) points to the
widespread premodern use of ayahuasca for dealing with all aspects of life. The
widespread use of ayahuasca may reflect some special properties derived from its
enigmatic nature based in an unlikely combination of two plants: the Banisteri-
opsis vine, which provides a MAO inhibitor that allows the principal active
ingredient, N,N-Dimethyltryptamine (DMT), from other plants (normally Psy-
chotria viridis or Diplopterys cabrerana) to be active via oral administration. In
addition, other plants were commonly added in prehistoric and premodern prac-
tices. McKenna et al. (1995) report more than 50 genera of plants that are added to
the basic ayahuasca mixture as biodynamic constituents intended to have addi-
tional effects. Consequently a wide range of effects is reported, also varying as a
function of mode of preparation, dosage, setting, and ceremonial processes.

Shamanic Training

Ayahuasca is used in the training of healers. Traditional training (see Luna 1986)
requires extensive food restrictions and sexual abstinence and segregation from
virtually all contact with women. Dietary prohibitions of alcohol, pork, chicken,
fats, salt, sugar, condiments, fruit, vegetables, and cold beverages are widely
reported. Plantains, smoked fish, and some jungle animals, occasionally aug-
mented by rice and manioc, constitute the preferred diet. In traditional practice, the
violations of these prohibitions are believed to cause illness or even death. Diet is
viewed as a tool to help maintain the altered state of consciousness that permits the
plant teachers to instruct, provide knowledge, and enable the initiate to acquire
their power. The diet is viewed as a means of making the mind operate differently,
providing access to wisdom and lucid dreams. The training period involves
learning songs, chants, and medicinal recipes and enhancing the trainees’ artistic
and intellectual skills. The spirit-taught magical chants and songs which are central
to the ayahuasquero’s learning about the plant-teacher spirits and their powers.
The chants learned serve many purposes: calling souls and spirits, affecting the
actions of the ayahuasca or specific plant teachers, curing specific illnesses, and in
love magic. In the practice of healing, ayahuasca is ingested along with tobacco
juice in order to enable the healer to see into the patient’s body and diagnose the
cause of illness. In the visionary state, the healer can locate illness-causing darts
within the patient’s body and then suck them out. The visions also enable the
healer to see the individual responsible for causing the patient’s illness.
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Premodern Amazonian Patterns of Ayahuasca Use

Andritzky (1989) notes two premodern Amazonian patterns of ayahuasca use, one
involving the communal consumption by adult group members, and the other the
ingestion by the healer in treatments of individual clients. When consumed in a
group context, the consumption and intents are an individual issue, with no group
leader or formal ceremony. Participants chant their own songs independently,
without any coordination of the rhythm of the different chanters. The group
context, including physical contact among the participants, is an important part of
the modulation of the experiences. But each participant has their own focus of
attention, a personal experience and search for knowledge or information of
importance to the individual. Andritzky (1989) suggests that such ingestion by the
adult members of the community strengthens social cohesion and identity. In
individual healing sessions, the healers ingest ayahuasca, while the patients usually
refrain. However, the interaction between healer and patient, as well as other ritual
factors, serve to evoke visions and personal unconscious material in the patient.
Andritzky suggests that the ayahuasqueros help people deal with the problems of
acculturation. Their rituals mediate between the Euro-American and indigenous
worlds, creating a synthesis of the traditional and the new through the use of
emotionally relevant images of culture change from the indigenous point of view.
The treatment and practices are a method of symbolic confrontation with psycho
and sociotherapeutic effects. Ayahuasca apparently gives the user conscious access
to the process of symbolization, with the effects shaped by songs, stories, and
mythological worlds that structure visions. These prepare the patients for the
experiences, and enable them to assimilate effects through collective motifs, rather
than be flooded with unconscious personal material. The use of stories and their
interpretations allow the healer to control the level of anxiety and the depth of
regression of the individual. These and other factors contribute to the powerful set
and setting effects that characterize experiences induced by ayahuasca.

Ayahuasca Among Contemporary Peruvian Vegetalistas

Dobkin de Rios (1992) summarizes uses of ayahuasca among Peruvian vegetalistas
as including: acquiring protective spirits; determining the causes and cures of
diseases; prophesizing the future; determining if wives were unfaithful; sending
messages to other groups; discovering enemies and their plans; and in preparation
for war or hunting expeditions. The illnesses treated are diverse, but those char-
acterized as magical illnesses and culture-bound syndromes include: susto (fear),
caused by an intense experience of fear interpreted as causing the loss of the
person’s soul; dano (harm), caused by sorcery of others who have feelings of envy
or desire for vengeance; mal de ojo (evil eye), caused by envy, evil intentions or a
glance; and pulsario, a painful abdominal ball believed to be caused by repressed
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emotions such as anger or sorrow. Dysfunctions in social or sexual relations,
emotional problems, dependences and excesses, bad luck, as well as psychologi-
cal, somatic and physical problems are also treated.

Dobkin de Rios also discusses urban adaptations of Peruvian vegetalistas to
diagnose the cause of illness through analysis of the visionary experiences. The
ayahuasquero channels the experiences through chants and whistling, which are
followed by periods of silence alternated with chanting. These visions might reveal
causes embodied in animal forms, the hate felt by others toward the patient, or a
person carrying out harmful rituals against the patient. The determination of the
cause then permits the ayahuasquero to effect a cure through neutralizing the
influences which caused the illness. These treatments normally include many of
the widely practiced healing techniques found throughout the Amazon Basin and
many other parts of the world: singing, chanting, recitations, whistling, blowing
smoke, and sucking on afflicted parts of the patient’s body. The next morning as
the effects fade, discussion and commentary about the experiences ensue. Sessions
may be repeated several times over the next month or so, but there is very little or
no follow-up by the ayahuasqueros.

My own recent unpublished research® reveals that the contemporary Peruvian
neoayahuasquero practitioners conceptualize ayahuasca as a sacrament that has the
ability to address physical, emotional, psychological, and spiritual conditions.
Among the varied conceptions of the healing or “whole-ing” provided by aya-
huasca is that it can heal the soul, the body, and past trauma. Ayahuasca is often
seen as opening the heart, expanding love for others, and leading to healing of both
self and relationships. Ingesting the brew is seen as expanding awareness, healing
the personality, and providing the insight and energies to restore personal relations.
The effects also enable people to better deal with anticipating their own death and
dying, as well as that of their loved ones, and the grieving processes. Ayahuasca
sometimes produces a radical rebirth that changes one’s life for the better, helping
people find their own true path with divine purpose. Using this sacrament is
generally seen as opening one’s mind to new possibilities, changing beliefs, par-
ticularly moving beyond the self-limiting beliefs regarding self and reality, and
expanding one’s understanding of life, God, and the universe. Some spoke of
ayahuasca as putting one in touch with the god within and one’s true self; opening
the heart to spiritual healing. Others characterized ayahuasca as enabling the
participants to control their own spiritual energies and integrate with the divine,
mirroring God in their own lives; some specifically characterized the effects of
ayahuasca as helping to establish a connection with Jesus. Ayahuasca is also seen
as providing collective spiritual experiences and an experience of the divine. It
may be used to create a communal connection while celebrating the cycles of the
cosmos and nature, with special ceremonies to mark the cycles of the seasons, the

3 This research was carried out in the Tarapoto and Iquitos areas of the Peruvian Amazon during
May and June 2012 as part of services for a Peruvian neoayahuasquero evaluating contemporary
practices and the nature of the clients in his retreats.
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end of the year, and the full moons. The connection with a community of others is
a significant feature of the ayahuasca experience, one that also elicits a sense of the
need for service to others.

Western Ayahuasca Pilgrimages

The Western practice of pilgrimage to foreign sites for ayahuasca rituals is a
relatively new phenomenon (see Foutiou 2010; Winkelman 2005), developing in
the last few decades as knowledge about these ancient spiritual practices entered
into the postmodern world. Foutiou’s research on the globalization of ayahuasca
practices in Peru involves what she calls “shamanic tourism,” which is similar to
other contemporary pilgrimages. This Western search for ayahuasca is not a
pretext for drug abuse, but rather a spiritual quest that addresses an urgent need for
self-transformation regarding fundamental religious and existential concerns.
Foutiou characterizes this as an intercultural exchange that enables Westerners to
adopt shamanic discourse, a view espoused by many contemporary sacred healers.
These ayahuasca tourists seek self-exploration and spiritual growth, as well as
physical and emotional healing. Ayahuasca is particularly attractive because it
addresses both the spiritual component of healing as well as the physical diseases
that result from a spiritual disconnect from nature, spirit, and other humans.
Ayahuasca experiences are appealing to Westerners because they offer direct
access to the spiritual and the “divine within,” a more direct path to the divine
than offered by their own religions, and a process of healing that is also part of a
larger project for transforming humanity.

In one study (Winkelman 2005), participants in a retreat in Amazonia were
queried in open-ended questions regarding their motivations for attending the
retreat and their experience in the sessions. In contrast to the notion of ayahuasca
use involving some form of drug use, only one respondent spoke of what might be
considered hedonistic reasons for the retreat (to obtain artistic creativity, among
other more spiritually oriented motivations). In direct contrast to the notion of drug-
seeking behavior, a number of respondents saw this spiritual encounter as providing
some assistance in addressing their personal substance abuse issues. Some saw
ayahuasca as providing a tool for insight into personal abusive behaviors and
motivation for ending alcohol abuse, a theme widely attested to in the varied
literature on the use of these sacraments as tools for ending abusive drug behaviors.

While some spoke of seeking emotional healing, the vast majority of responses
attested to a desire to establish greater spiritual awareness, direct spiritual rela-
tions, and enhanced spiritual development. Respondents spoke of imbibing aya-
huasca to connect with some sacred dimension of nature, communing with God,
engaging in a spiritual quest, and connecting with some spiritual dimension greater
than them. Personal spiritual development was a main theme, with participants
speaking of finding out about some true aspect of their selves, development of
spirit mediumship abilities, obtaining spiritual healing, obtaining spiritual and
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philosophical insights, obtaining guidance and direction in life, and getting clarity
about individual paths and purposes that could help with resolving personal
problems.

The benefits that respondents obtained from the ayahuasca experiences echoed
themes similar to their intents. They generally reported that the experiences
increased their personal development, providing insights into their lives through
access to deeper levels of the self, strengthening of the spiritual identity, and
increasing self-awareness. Some spoke of personal enlightenment and enlighten-
ment regarding the human condition, an increased capacity for meditation,
calmness, and control of anxiety. In summary, the experiences speak to genuine
spiritual and transpersonal concerns involving an increase in personal spiritual
awareness and awareness of spiritual dimensions of the universe that contributed
to enhanced personal spiritual development.

An assessment’ of the motivation of Western ayahuasca pilgrims and the
experiences they had found that the vast majority of the respondents ascribed
spiritual, mystical, or metaphysical motivations as being moderately or very
important reasons for their participation. All affirmed that their motivations
included to “establish relations with the plants, their wisdom, God, spirits or a
higher power” and to “enhance your relationship to the universe and acquire a
better understanding of the unknown... [and to] establish a personal connection
with the spiritual or sacred.” Most also subscribed to the idea that ayahuasca
enabled them to “learn about or experience the divine aspects of myself, some
inner truth or divine immanence” and to “receive guidance or personal direction in
life from the wisdom of the plant teachers, the spirits, the universe, God, etc.” The
respondents’ experiences with ayahuasca also pointed to the central significance of
spiritual themes in their responses, that ayahuasca gave “an increase in personal
spiritual development.” Their own personal spiritual development was attested to
in an increased sense of awareness of the spiritual dimensions of the universe, an
experience of the divine aspects of self, and an enhanced sense of personal con-
nection with the spiritual or sacred.

Modern Medicinal Applications of Ayahuasca

Ayahuasca has also been examined in laboratory, clinical, and medicinal studies
for its potentials to contribute to modern medicine. One of the primary areas of
application is attested to in many of the papers of this volume: the field of
addictions treatment (also see Mabit 2007). These applications constitute perhaps
the most compelling reason for its’ immediate medical use, given the general lack
of long-term success of conventional addictions treatment programs. As is the case
with peyote, ibogaine, and chemical substances such as LSD and ketamine, the

4 See footnote 5.
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psychedelics have been found to provide dramatic relief of symptoms of addiction
and provide powerful forces for reorganizing the lives of addicts to help them
achieve sobriety (see articles in Winkelman and Roberts 2007b; Winkelman
2009). The recognition of these potentials goes back to the 1960s, when the
contributions of LSD to the treatment of alcoholism were first recognized. While
the studies of the early period did not generally meet standards of research of
today, they nonetheless established the dramatic initial increases in the sobriety of
the LSD treatment groups as compared to controls, with effects tapering off over
time. Recent retrospective studies and meta-analyses (e.g., Bogenschutz and
Pommy 2012; Krebs and Johansen 2012; Ross 2012) continue to bear out the
hypothesis that there are significant therapeutic mechanisms from these substances
that can be applied to the treatment of addictions.

There is also a potential role for ayahuasca in the treatment of depression, as
discussed in this volume in the paper by Palhano-Fontes et al. This possibility is
supported by the research of Osdrio et al. (2011), who found that harmine, a f-
carboline alkaloid that is found in the Banisteriopsis genus, has antidepressant
effects in studies of both animals and humans. Harmine is a monoamine oxidase
(MAO) inhibitor, an action that is one of the primary effects of the typical anti-
depressant drugs. Osdrio et al. research found evidence of antidepressant effects in
the central nervous system of rodents, supporting further experimentation with
harmine as a candidate for the pharmacological management of depression. Their
exploratory study, using ayahuasca on nonpsychotic patients with clinical diag-
noses of recurring depressive disorders, showed a decrease in depressive symp-
toms persisting for about 2 weeks.

Further applications of ayahuasca are suggested by several studies that have
examined its usefulness in the treatment of Parkinson’s disease, a currently
incurable neurological disorder characterized by the loss of dopamine-producing
neurons in the substantia nigra area of the brain. A study by Serrano-Duefas
(2001) using state-of-the art methodologies (double-blind, randomized, placebo-
controlled trials) examined the effects of a single dose of Banisteriopsis caapi on
the motor function of Parkinson’s patients, using a standard assessment tool
(Unified Parkinson’s Disease Rating Scale). They found beneficial behavioral
effects from the Banisteriopsis that they hypothesize were primarily due to the
interaction of harmaline at glutamatergic receptors, specifically the glutamate
receptor antagonist effects caused by the harmalines. They note evidence that
harmaline binds to N-Methyl-D-aspartate (NMDA) receptors as an agonist which
mimics the action of glutamate and postulate that it is this interaction of harmaline
with the glutamatergic receptors that plays a central role in restoring the loss of
motor function associated with Parkinson’s disease. They postulate that these
effects of harmaline may result from counter-acting the excitatory effects of glu-
tamate and its roles in the neurodegeneration of dopaminergic neurons within the
substantia nigra. They propose that this antiglutamate action of harmaline, which
is responsible for the blockage of glutamatergic receptors, corrects imbalances
caused by dopamine deficiency and consequently contributes to a restoration of
normal motor function.
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A more recent study conducted by Samoylenkoa et al. (2010) examined evi-
dence of the effectiveness of compounds derived from aqueous extract of Banis-
teriopsis caapi stems in the treatment of Parkinson’s disease by examining effects
on MAO-A and MAO-B, with laboratory findings showing the presence of potent
in vitro MAO-A inhibitory and antioxidant activities. Their tests for MAO inhi-
bition found that an extract from Banisteriopsis caapi, as well as pure harmine,
both exhibited an inhibitory effect on MAO-A, and increased release of dopamine.
In addition, they concluded the evidence for inhibition by harmine and harmaline
of MAO-B activity indicated that they provided protection against neurodegen-
eration, and consequently have potential for the treatment of Parkinson’s diseases.
Furthermore, they noted the potential therapeutic value of ayahuasca because of
the presence of the potent antioxidants epicatechin and procyanidin B2. Since
oxidative stress is associated with the pathogenesis found in neurodegenerative
disorders such as Parkinson’s and Alzheimer’s diseases, they concluded that
because of their selective MAO-B inhibitory activity, these antioxidants have
significant potential in providing protection for neuronal cells that are damaged by
oxidative free radicals.

Therapeutic Mechanisms of Psychoactive Sacramentals

How are such diverse effects obtained from relatively similar substances? The
answer to this question involves a least three different mechanisms. First, in spite of
similar chemical substances in diverse plants, there is also a broad range of different
psychoactive substances in single plants and the combinations of plants charac-
teristic of ayahuasca and the snuffs. There are dozens of different alkaloids in
various psilocybin mushrooms, as well as the Banisteriopsis, Psychotria, and
Diplopterys species and the additional plant teachers that may be included in
ayahuasca combinations. Consequently, there are a variety of different pharmaco-
logical mechanisms that provide therapeutic effectiveness. Second, a range of
effects is induced by factors that make set and setting influences very important.
These plants have been known to produce a state of extreme susceptibility to ritual
and other expectancy-based effects. This capacity of context and expectation to
powerfully shape the effects of these substances has been widely recognized in the
different psychiatric models described below (psychotic, psycholytic, and psyche-
delic) which were developed to explain the varied effects elicited by psychedelics.

Pharmacological Effects of the Sacred Medicines

A significant feature of the pharmacological effects of psychedelics in the treat-
ment of addictions is manifested in an “after glow” effect of positive affect and
increased openness to therapeutic intervention that lasts for several weeks
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following sessions. Furthermore, a crucial therapeutic role came to be attributed to
the responses to large doses; the resultant “peak experience” that produced the
personal transformation of the addict to attempt an engagement with sobriety.
These transformative potentials were the basis for new views of the potentials of
these substances embodied in the concept of the psychedelic paradigm of psy-
chotherapy. The after-glow effects suggest the necessity of combining psycholytic
and psychedelic mechanisms in addiction treatment.

These pharmacological effects are exemplified in the use of ibogaine and ket-
amine in the treatment of opioid, methamphetamine, and alcohol addictions. Iboga
roots used in indigenous spiritual practices of the Bwiti of West Central Africa
provided the original basis for the ibogaine extract. Both have a history of use in
informal treatment of addiction in addict communities, functioning largely within
the context of both addict and medical subcultures rather than in conventional
medical settings. Ibogaine became an important element in heroin self-help groups
and harm reduction movements among addicts in the Netherlands (Alper et al.
2008). Alper and Lotsof (2007) review the many forms of evidence regarding the
efficacy of ibogaine in reducing withdrawal cravings, particularly the elimination
of opioid and cocaine withdrawal symptoms and the lasting resolution of the acute
withdrawal syndromes for several weeks to months. Alper and Lotsof indicate that
the mechanisms of action of ibogaine are different from other addiction treatments:
It is neither an opiate agonist nor an opiate antagonist, nor does it appear to operate
on a serotonin model. They suggest that ibogaine causes a “resetting” or “nor-
malization” of basic neuroadaptations that maintain dependence. Krupitsky and
Kolp (2007) have documented the effectiveness of ketamine hydrochloride in
psychedelic psychotherapy for the treatment of both alcoholics and heroin addicts.
Ketamine represents an unusual case of a drug already approved by the FDA for
use as an anesthetic now being applied off label for addictions. They review a
history of studies showing ketamine’s use for treating a range of conditions, as
well as a powerful tool for catapulting psychedelic treatments beyond impasses
experienced with LSD treatments. Krupitsky and Kolp review best uses and
practices for applying ketamine’s ability to induce ego-dissolving transpersonal
peak experiences as a key part of treatment of addiction.

Psychointegration as a Pharmacological Mechanism

Therapeutic effects of sacred medicines are derived from the general principles
underlying their effects of altering consciousness in general. In a series of publi-
cations (Winkelman 2001, 2007, 2010), I have provided a synthesis of laboratory,
clinical, and ethnographic findings on the effects of sacred medicines that involve
what I call “psychointegration.” The central and common effects of these diverse
substances involve the evocation of a similar response from the organism that
elicits a serotonin-based triggering of slow and synchronized brainwaves, typically
theta (3—6 cycles/s). This physiological elicitation of brain wave responses from
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the ancient levels of the brain evokes unconscious processes that are inherently
therapeutic.

This concept of psychointegration reflects similar effects revealed by neuro-
physiologic, clinical, and cross-cultural studies, reflecting their action within the
serotonin system, which has multiple roles, as reflected in its characterization as a
neuromodulator that regulates the balance among many neurotransmitter systems.
Psychointegrative effects are epitomized in the functions of serotonin in modu-
lating the activities of dozens of bodily and brain processes and neurotransmitter
systems; and by the psychointegrators’ systemic effects on the serotonergic neu-
rotransmitter system that enhances the integration of information across levels of
the brain. This enhanced integrative function is manifested in the systemic effects
at the level of the raphe and reticular formation, where there is an enhancement of
excitatory effects, and the limbic brain, where emotions and memories are formed.

The effects of psychointegrators are reflected in synchronized alpha and theta
brain wave hyperactivity across the neuraxis, the nerve bundle linking the struc-
tural levels of the brain from the brain stem to the frontal cortex. In the process of
inducing synchronous discharges across this nerve bundle, psychointegrators elicit
processes central to awareness and fundamental aspects of self, emotions, and
attachments. These processes of psychointegration are revealed physiologically in
the typical coherent theta wave discharges that produce a synchronization of brain
waves across the neuraxis and lobes of the brain. Psychointegration is also man-
ifested in psychological experiences, particularly those related to emotional
healing and the sense of interconnectedness, such as in states of cosmic con-
sciousness and other transpersonal experiences. Psychointegrators’ effects on
neural, sensory, emotional, and cognitive processes enhance consciousness by
integrating normally unconscious emotional and self information into the frontal
cortex and consciousness. This integration of the unconscious into consciousness
underlies the general potentials of psychointegrators as therapeutic agents.

Set and Setting as Therapeutic Processes

The broad applications of psychointegrators are explained by studies that implicate
individual and environmental factors in these substances’ effects. The “set”
(individual characteristics and expectations including attitude, motivation, mood,
and personality) and “setting” (the physical and social context of use) produce
quite varied experiences under psychedelics (see Passie et al. 2008). The primacy
of set and setting effects is reflected in the different psychotherapeutic traditions in
the clinical study of LSD, three different models of the nature of its effects. These
three paradigms—called psychotomimetic, psycholytic, and psychedelic (see Grof
1975, 2001; Lukoff et al. 1990)—show that different effects may be derived from
the same substance as a consequence of the state of extreme neurobiological
flexibility produced. These different medical models help to establish that the
rituals accompanying the sacred use of the substances are basic to their effects.
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Roberts and Winkelman (2013) propose these primarily involve psycholytic,
psychedelic, and entactogen effects.

The psycholytic model. The positive aspects of the LSD experience led to the
psycholytic paradigm, based on recognition that LSD could aid psychotherapy.
The psycholytic approach employs a series of low doses of LSD in conjunction
with therapy sessions. The term “psycholytic” means “mind-dissolving,”
reflecting the hallucinogen-induced relaxation of the ordinary sense of self,
altering the relationship between the conscious and unconscious, and allowing
repressed material to become conscious (Passie 2007). This weakens psycholog-
ical defenses and heightens emotional responsiveness, easing memory blocks and
promoting catharsis. Doses are low enough for the patient and psychiatrist to
discuss memories when they emerge. This discussion-type treatment may last
several drug-free sessions, and new doses are used only if required to dislodge
more memories. The ability to relive early life memories and to retain the mem-
ories for reflection in post-LSD sessions facilitates the progress of psychotherapy.
Psycholytic therapy appears effective with psychosomatic problems and psychic
rigidity; isolated individuals and those fixated at egocentric levels; concentration
camp survivors with rigid defenses; patients with whom classic psychoanalysis has
been unsuccessful; disorders rarely healed by psychotherapy, such as severe
chronic compulsions and severe alcoholism; and severe character neuroses,
depression, and compulsion (Passie 2007).

The psychedelic model. The subsequent LSD paradigm was referred to as
psychedelic therapy, a term reflecting the “mind-manifesting” properties of the
substances. The psychedelic model derived from the effects of large doses of LSD,
particularly on alcoholics. These studies indicated that those who benefited most
from LSD therapy had reported mystical experiences that produced profound
personality changes, and suggested that the mystical insights were responsible for
the therapeutic outcomes. The psychedelic approaches induce peak and mystical
experiences that produce a profound sense of interconnectedness, unity, and
meaningfulness that contribute to a feeling of rebirth. These experiences gave the
patient a greater sense of self-control and the opportunity to make use of these
insights for life changes.

Roberts and Winkelman (2013) propose that there are two main purposes of
psychedelic, high dose therapy. The first is to produce a powerful, mystical
experience in the client. Typically in mystical experiences, this includes a sense of
ego-loss and self-transcendence. The mystical, peak experience is itself psycho-
therapeutic. Among the conditions that mystical experiences solve or ameliorate
are: PTSD, alcoholism and addictions, obsessive—compulsive disorder, depression,
death anxiety, and various neuroses and psychoses. Most contemporary research
has used the psychedelic model, exemplified in the psilocybin research at Johns
Hopkins that has found effects including mystical experiences, meaningfulness,
spirituality, openness, and altruism (Griffiths et al. 2006, 2008).

The second type of psychedelic psychotherapeutic experience pushes the
boundaries of transpersonal psychology even further, taking us into the realm of
paranormal phenomena, past lives, and alternate realities. Material that emerges in
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these sessions goes beyond the normal ideas of objective reality, but may reflect an
extraordinary “symptom” that can support the therapeutic responses when its
significance is recognized. Grof (2009) proposes that these substances have the
power to both identify a problem and its solution, guided by the power of the
unconscious.

Entactogen or empathogen model. This model is derived from the effects of
MDMA (3,4-methylenedioxy-N-amphetamine), a drug more commonly called
“Ecstasy.” MDMA has some properties typical of LSD-like psychedelics because
it is a phenethylamine, but its effects are more related to the stimulants, as it also is
an amphetamine. The use of MDMA in psychotherapy facilitates connections with
the traumatic memories necessary for engaging in therapeutic resolution of the
trauma. MDMA allows the client to reduce or even wholly disconnect from the
fear associated with memories of a traumatic event or other stressors. Mithoefer
(2007), Mithoefer et al. (2013) has used MDMA in the treatment of PTSD.
MDMA'’s ability to facilitate PTSD therapy involves its ability to reduce acute
stress reactions and anxiety, curtailing the cycle of the body’s stress response. By
reducing anxiety-provoking feelings, conditioned fear responses, and avoidance of
feelings, MDMA makes it easier for patients to trust the validity of their own
feelings and release the associated emotional blockages. As illustrated in the
chapter in this volume by Nielson and Megler, ayahuasca is also a promising
candidate for treatment of PTSD.

Future Directions and Conclusions

Perhaps one of the most significant, yet heretofore unexplored, areas of medicinal
application of the psychointegrators involves the snuffs. There are a variety of
indigenous South American traditions involving the use of Virola and Anade-
nanthera species, combined with other plants (see Altschul 1972; De Smet 1985;
Schultes et al. 1992). The principal active ingredients of both genera involve a
number of different forms of DMT and other tryptamines, with the Anadenanthera
species characterized by the presence of 5-methoxy-N,N-dimethyltryptamine, as
well as bufotenine (Torres and Repke 2006). The snuffs are normally snorted,
although some are also smoked, and some preparations may be made for oral
ingestion. The nasal application may make it particularly useful for experimen-
tation with cocaine and methamphetamine users accustomed to this route of drug
administration.

In some of the indigenous groups, the snuffs have been employed primarily by
shamans, who use it ritualistically for a variety of purposes. In addition, the Virola
snuffs are used in a variety of communal functions in the Amazon region. Typi-
cally, groups of men from different villages take snuffs together as a part of
building and solidifying alliances. These experiences are seen as occasions for
men to relieve frustrations without personal responsibility for their behaviors.
Under the influence of the snuff, many of the usual avoidance taboos are
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overlooked, permitting a release of the emotions and strains of everyday life.
Chagnon (1983) suggests that one of the primary functions of the snuff-induced
experiences is to allow snuffers to work off pent up antagonisms and frustrations
by being fierce and expressing passions they are not ordinarily able to exhibit. It
may, however, also release antisocial behavior, including violence and homicide.
However, the use in intercommunity ceremonies clearly serves to reduce inter-
group tensions. Those who have grievances against others may seek them out for
vengeance through a chest-pounding exchange. The snuff is believed to enable
them to withstand the pain. This chest-pounding exchange is followed by squatting
together with arms around each other’s neck in an extended period of shouting as
they gradually reduce their excitement.

As illustrated in Schultes et al. (1992) Plants of the Gods, humanity still has an
immense unexplored pharmacological bounty. The generations of shamans who
tested these plants have provided guidelines for humanity in this exploration. The
evidence available indicates that these sacred medicines have efficacy in treating a
wide range of conditions, physical as well as psychological and social. While a
variety of factors have impeded effective research, the many forms of evidence
available, including the contributions to this volume, illustrate the therapeutic
efficacy and potentials of these plants. Physicians and governments have a moral
obligation to make the psychointegrators available for clinical use. Activists may
find useful guidelines for promoting these changes in a variety of political,
bureaucratic, and policy-making endeavors outlined in Psychedelic Medicine,
particularly Winkelman and Roberts (2007c).
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Chapter 2
The Therapeutic Potentials of Ayahuasca
in the Treatment of Depression

Fernanda Palhano-Fontes, Joao C. Alchieri, Joao Paulo M. Oliveira,
Bruno Lobao Soares, Jaime E. C. Hallak, Nicole Galvao-Coelho
and Draulio B. de Araujo

Abstract Major depressive disorder (MDD) is generally classified as a mood dis-
order with a profound effect on the individual’s behavior and quality of life.
According to the World Health Organization, in about 20 years, depression will be
the disorder with the most significant repercussions, both socially and economically.
Despite the substantial progress in the development of new antidepressants, their
effectiveness remains low, with remission of about 50 % after a single regime of
treatment. The most common form of pharmacological treatment of MDD is based
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on selective serotonin reuptake inhibitors (SSRIs), designed to increase extracellular
levels of the neurotransmitter serotonin. Unfortunately, antidepressants currently
available based on SSRIs may take several weeks to achieve the desired therapeutic
effects. Therefore, massive effort has been devoted to find alternative treatments for
MDD. For example, the use of ketamine, of (£)-1-(2,5-Dimethoxy-4-iodophenyl)-2-
aminopropane (DOI), and f-carbolines is under current investigation. Based on
evidence from the literature and a pilot study conducted by our group, we speculate
about the possible therapeutic potential of ayahuasca for MDD. In part, such con-
jecture is based on the fact that ayahuasca combines N,N-dimethyltryptamine
(DMT), acting particularly on serotonin neurotransmission through 5-HT, 4 recep-
tors and monoamine oxidase inhibitors (MAOI), both involved, at least indirectly,
with pharmacological formulations intended for MDD treatment. In this chapter, we
will review the major aspects of MDD such as diagnosis, current pharmacological
treatments, and the motivations to use ayahuasca as a novel alternative.

Major Depressive Disorder: Causes and Diagnosis

Major depressive disorder (MDD) is generally classified as a mood disorder with a
profound effect on the individual’s behavior and quality of life. It has a prevalence
of 17 % throughout life, being twice as common in women as it is in men and
usually begins in the third decade of life. For most people, MDD presents itself in
recurrent episodes. However, about 20-25 % of patients are chronically ill.
According to the World Health Organization (WHO), MDD is the fourth leading
cause of morbidity, and they predict that by 2020, it will be ranked second disease
burden worldwide (Fava and Kendler 2000).

MDD is associated with intense personal suffering, high morbidity, and
increased mortality (Ebmeier et al. 2006). The Diagnostic and Statistical Manual of
Mental Disorders of the American Psychiatric Association (DSM-IV-TR) defines
this condition based on the presence of depressed mood (irritable mood in children
and adolescents) and/or loss of interest or pleasure (anhedonia) for at least 2 weeks,
accompanied by at least four of the following symptoms: (a) considerable change in
weight (5 % of body weight), (b) frequent insomnia or hypersomnia, (c) psycho-
motor agitation or retardation, (d) fatigue or loss of energy, (e) low self-esteem or
inappropriate guilt, (f) diminished capacity to think, concentrate, or make decisions,
(g) recurrent thoughts of death, suicidal ideation, or suicide attempts. In addition,
the diagnosis requires that the symptoms cause significant distress and/or impair-
ment in social, occupational, or other areas of life, and should not be directly caused
by another general medical condition or psychoactive substance use and must not
meet the criteria for mixed episode (in which the diagnostic criteria of depression
and mania occur concurrently) (American Psychiatric Association [APA] 2000b).

Multiple theories attempt to explain the etiology of depression, but the most
widely accepted one is the monoamine hypothesis. This theory suggests that MDD
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is a result of decreased brain levels of monoamines, such as dopamine, norepi-
nephrine, and serotonin (Wong and Licinio 2001). Among these, serotonin has
received the most attention. Besides the reduction of serotonin levels found in
depression, studies also point to an altered expression of SHT 5 autoreceptors and
heteroreceptors. The most consistent finding is an increase in pre-synaptic SHT 5
autoreceptors, which inhibit the release of serotonin, and consequently reduce
serotonin levels in the synaptic cleft. A reduced number of postsynaptic SHT 5
heteroreceptors in the hippocampus and prefrontal cortex, presumably induced by
high cortisol levels also found in these patients, is also associated with MDD.

On the other hand, the monoamine hypothesis does not explain important matters
such as the causes of the monoaminergic disturbance and the elevated refractoriness
to the treatment of MDD with antidepressant drugs that target the increase of the
monoamine levels in the synaptic cleft. In this scenario, several alternative
hypotheses were brought to focus such as hypothalamic—pituitary—adrenal (HPA)
axis dysfunctions and the inflammatory and neurodegenerative hypotheses.

One of the most common HPA abnormalities observed in depressed patients is
an increase in reactivity of this axis. Scientific evidence indicates that MDD
patients have impaired glucocorticoid receptor (GR) function, which results in
reduced negative feedback in the HPA system, leading to chronically high levels
of adrenocorticotrophic hormone-releasing factor (CRF), and increased cortisol in
the plasma, urine, and cerebrospinal fluid (Zunszain et al. 2011).

Complementarily, the inflammatory theory is based on the strong mutual reg-
ulation and communication between the immune and HPA systems (Leuchter et al.
2010). Chronic activation of the HPA axis also provokes GR resistance in immune
cells (Leonard 2007). Normally, basal cortisol induces the production of lym-
phocytes T CD4 Th2, but chronicle GR resistance leads to an imbalance in the
immune system, displacing the production of these lymphocytes to a Thl subtype,
thus reducing the concentration of anti-inflammatory cytokines (IL-4, IL-10), and
increasing the pro-inflammatory cytokines (IL-1, IL-6, TNF-a) (Leuchter et al.
2010; Li et al. 2011). In turn, the massive liberation of pro-inflammatory cytokines
induces a decrease in GR function (Pace et al. 2007).

Taken together, a link between these three theories has been observed: The
excess of circulating corticosteroids and pro-inflammatory cytokines increases
activity of indoleamine 2,3-dioxygenase (IDO), an enzyme which induces for-
mation of kynurenine in the tryptophan-kynurenine pathway, resulting in the
deficiency of serotonin commonly observed in depression (Miura et al. 2008).

The neurodegenerative hypothesis is based on the fact that many depressed patients
have reduced hippocampal volume (Bremner et al. 2000). Studies suggest that such
reduction does not come only as a consequence of neuronal death (Sapolsky 2004).
Instead, it can be a result of a reduction in neurogenesis induced by high glucocorti-
coid, pro-inflammatory cytokine levels and reduced serotonin availability, which in
turn can inhibit the production of cell growth factors such as brain derived neurotropic
factor (BDNF) (Shimizu et al. 2003). Animals models of depression (Berry et al. 2012)
have shown that social deprivation in mice leads to increased depressive-like
behaviors, elevated corticosterone levels, and reduced BDNF levels (Zhou et al. 2008).



26 F. Palhano-Fontes et al.

Despite the dysregulation of the inflammatory proteins, stress hormones, and
brain factors associated with depression, one of the main challenges regarding
MDD diagnosis is the absence of a specific biomarker related to this disease. The
use of biomarkers has an important role in understanding and monitoring con-
ventional and alternative treatments (Leuchter et al. 2010). The current consensus
is that no biomarker alone is sufficient to predict and identify individuals at risk,
make the diagnosis, or direct clinical treatment decisions concerning depression.
Accordingly, the construction of a multimodal panel of biomarkers is recom-
mended to obtain the accuracy required in clinical practice or research protocols
(Lakhan et al. 2010). For MDD, there are several candidates for identifying bio-
markers, including neuropsychological assessment, electroencephalography
(EEG), polysomnography (PSG), biochemical markers, medical imaging,
genomics, proteomics, and metabolomics, among others.

Biochemical Markers

Information on biochemical markers is accessed indirectly by measurements of the
cerebrospinal fluid (CSF), saliva, or blood. In this scenario, CSF may be consid-
ered the source that best reflects brain activity. However, it is not easily accessible
on a risk-free basis. On the other hand, although urine and feces are easily col-
lected, it is difficult to associate levels of metabolites present in these two vehicles
with the ones found in the brain. Saliva has also been used with success for the
measurement of steroid hormones, such as cortisol (Dziurkowska et al. 2013).
However, this is generally not considered a reliable strategy for use with depressed
patients (Knorr et al. 2010). Therefore, biochemical markers have been sought in
the blood, both for its easy accessibility and for the fact that many molecules found
in the brain are excreted via the route of blood circulation.

Curiously, plasmatic factors which target the serotoninergic system are not
considered good biomarkers for chronic depression (Pivac et al. 2002). On the
other hand, high concentration of cortisol in the plasma has frequently been read as
a biomarker indicative of depression, in agreement with the hypercortisolemia
theory (Leonard 2007; Tadi¢ et al. 2011). Moreover, plasmatic pro-inflammatory
cytokine levels, which are reported to be increased in MDD, are also considered
reliable biomarkers, in accordance with inflammatory theory (Li et al. 2011).

Polysomnographic Markers

Sleep abnormalities are consistently revealed in EEG findings in patients suffering
from MDD. Although there is no single marker of sleep specifically associated
with depression, many studies have found differences in sleep between MDD
patients and healthy control subjects. The use of polysomnography (PSG) in these
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patients has revealed impaired sleep continuity, reduced latency to REM sleep
(interval between sleep onset and the occurrence of the first REM period),
increased amount of REM sleep, longer first REM period, increased REM density
(number of eye movements during REM), and reduced slow-wave sleep (Benca
et al. 1992; Riemann et al. 2001; Tsuno et al. 2005).

The reduction in the latency to REM sleep associated with depression has been
observed since the 1970s. Several studies have reported that this change is related
to the secretion of cortisol at night, suggesting that dysregulation of mood, sleep,
and HPA may be interconnected (Poland et al. 1992). An inverse relationship is
observed between cortisol level and the latency shortening: Subjects showing the
shortest REM latency also have the greatest degree of HPA activity (Asnis et al.
1983). Asnis and colleagues speculate that the association between REM latency
and the HPA axis is caused by a dysregulation of the muscarinic cholinergic
system, which exerts a role in both physiologic systems (Asnis et al. 1983).

In addition, it has been proposed that the decreased latency to REM sleep
associated with depression may be a familiar trait (Giles et al. 1987). Giles and her
co-researchers investigated risk factors in patients with a lifetime history of
depression. They reported that the relative risk for MDD in relatives with reduced
REM latency was almost three times greater than for relatives with non-reduced
REM latency (Giles et al. 1988). They also found shortened REM latency, even in
psychiatrically asymptomatic first-degree relatives of depressed probands (Giles
et al. 1989). Other investigators reported sleep disorders (Lauer et al. 1995) and
dysregulation of the HPA axis (Mannie et al. 2007) in otherwise healthy adults, but
whose first-degree relatives had a history of depressive disorder.

Furthermore, the connection between REM sleep and depression has been
demonstrated by the fact that acute sleep deprivation (total, partial, or specifically
REM sleep) alleviates depressive symptoms (Benca et al. 1992; Riemann et al.
2001). Pharmacological treatment also influences REM sleep. It has been shown
that antidepressants decrease the amount of REM sleep. In addition, such changes
in the initial stages of antidepressant treatment are a predictor of treatment out-
come (Riemann et al. 2001).

Magnetic Resonance Imaging Markers

The use of magnetic resonance imaging has helped to identify the psychopatho-
logical mechanisms underlying MDD. Recent studies show that depressed patients
present neuroanatomical and functional alterations when compared to healthy
controls. One of the most consistent results is the reduction of hippocampal volume
in MDD (Bremner et al. 2000; Lorenzetti et al. 2009; MacQueen 2009). Another
common finding is the volume reduction in some of the basal ganglia structures,
such as the caudate and putamen (Lorenzetti et al. 2009). Although the results are
not always convergent, such morphological changes are an indication that structural
images can provide information relevant to the characterization of depression.
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In addition to brain anatomy changes, some studies used functional neuroim-
aging techniques to evaluate the brain function of MDD patients. The amygdala, a
medial temporal lobe structure that is highly sensitive to emotional stimuli, has
been repeatedly implicated in depression symptoms. Studies using functional
magnetic resonance imaging (fMRI) showed hyperactivity of the amygdala of
depressed patients (Davey et al. 2011; Sheline et al. 2001).

Moreover, the ventromedial prefrontal cortex, the anterior cingulate cortex, and
the inferior parietal cortex have been the subject of many studies on depression. These
regions constitute a network known as the Default Mode Network (DMN), which is
characterized by greater activity during rest than during the execution of a goal-
specific task (Raichle et al. 2001). The DMN has been implicated in processes
involving self-judgments, recall of autobiographical memories, mental simulations,
mind-wandering, and daydreaming (Buckner et al. 2008; Northoff et al. 2006). Using
an emotional regulation task, Sheline and colleagues examined the functionality of
the DMN in patients with MDD, investigating whether the ability to regulate its
activity, and therefore the self-referential processing, was impaired. The results
showed that the individuals with depression failed to modulate different regions of the
DMN, including the anterior cingulate cortex, lateral parietal cortex, the medial
prefrontal cortex, and the lateral temporal cortex. Furthermore, some studies showed
alterations in the functional connectivity patterns of the DMN. For instance, Greicius
et al. (2007) reported a significant increase in functional connectivity in the subgenual
cingulate cortex and precuneus in depressed patients when compared with healthy
controls. These results are consistent with clinical symptoms, such as rumination, in
which MDD patients are impulsively focused on the past and/or future negative
consequences, rather than reflecting on the present moment (Devilbiss et al. 2012).

Abnormalities in functional connectivity of other networks were also found in
depressive patients (Anand et al. 2005; Sheline et al. 2010; Veer et al. 2010). For
example, Veer and colleagues showed that there is: (1) a decrease in connectivity
between the amygdala and the left anterior insula, structures related to affection;
(2) reduction in the connectivity of the left frontal pole, a network associated with
attention and working memory; and (3) a decrease in bilateral connectivity of
lingual gyrus and ventromedial visual areas (Veer et al. 2010). The connectivity
has also been related to the response to antidepressant treatment. A study by
Anand et al. (2005), evaluated the effect of sertraline, a commonly used antide-
pressant, in cortico-limbic connectivity. After treatment, patients showed
increased connectivity between the anterior cingulate cortex and the limbic
regions, a circuit that has been linked to emotional regulation.

Pharmacological Treatments

Several alternatives are available for treatment of MDD. The most common ones
are the use of antidepressant medications (Uppal et al. 2010), psychotherapy
(Cuijpers et al. 2011), electroconvulsive therapy (Andrade et al. 2010), and other
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somatic therapies (Segal et al. 2010). The goal of treatment is the remission of the
depressive episodes, defined by the DSM-IV as the absence of MDD symptoms for
at least 2 months (Kennedy et al. 2001). A treatment response is considered when
depressive symptoms are reduced by 50 % or more, usually evaluated by the
Hamilton Scale (HAM-D), and not necessarily mean remission (Ebmeier et al.
2006).

In general, pharmacological treatment has a number of phases. The first, known
as acute, lasts about 8 weeks, and is essential to evaluate the patient’s response to
the treatment (Bolland and Keller 2004). If this first step is successful, there is
another period that lasts 16-20 weeks and aims to prevent possible recurrence of
depressive episodes (Kennedy et al. 2001). Some cases go through the mainte-
nance phase indefinitely, for example, individuals at high risk of recurrence, such
as those who have had multiple episodes or partial response to treatment, and
patients who have episodes of high severity with psychotic symptoms and suicidal
risk (APA 2000a).

The discovery of antidepressants in the 1950s drastically transformed the
treatment of depression, and they remain the leading strategy (Ebmeier et al.
2006). Several classes of antidepressants are available, classified according to their
chemical structure, effect on the synapses, and action on reuptake and metabolism
of neurotransmitters.

The first generation of antidepressants can be divided into tricyclics (TCA) and
monoamine oxidase inhibitors (MAOI). Both act by increasing extracellular levels
of monoamines; TCA by inhibiting the reuptake of dopamine, noradrenaline, and
serotonin, and MAOI by preventing the action of MAQO, thereby avoiding the
degradation of monoamine neurotransmitters (Bolland and Keller 2004).

In addition to the therapeutic action, TCA acts on several other receptors,
leading to antimuscarinic, antihistaminic, and anti-o2 adrenergic effects that lead
to undesirable outcomes such as urinary retention, constipation, orthostatic
hypotension, weight gain, and somnolence. Furthermore, TCA block sodium
channels interfering with nerve conduction, becoming potentially arrhythmogenic.
Although recently questioned, it is classically believed that the main side effect of
MAUOI is the high risk of hypertensive crisis triggered by its combined ingestion
with foods containing tyramine, a sympathomimetic amine, which is metabolized
by MAO (Grady and Stahl 2012).

Given the low selectivity of classic antidepressants, newer antidepressants were
developed. Among these are the selective serotonin reuptake inhibitors: SSRIs
(fluoxetine, paroxetine, etc.), selective noradrenaline reuptake inhibitors (reboxe-
tine), and serotonin and norepinephrine reuptake inhibitors (venlafaxine, duloxe-
tine, and desvenlafaxine). Moreover, there are antidepressants with multiple action
mechanisms, such as mirtazapine, which acts as a noradrenergic pre-synaptic o2-
receptor antagonist and serotonin (SHT, and 5HT5) antagonist, and nefazodone
which act by inhibiting the reuptake of serotonin and norepinephrine, and as a SHT
and o2 antagonist (Cipriani et al. 2009).

The newer antidepressants, such as SSRIs, have essentially the same mecha-
nism of action as the first generation, i.e., they increase the level of monoamines in
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the brain (Zarate 2011; Zarate et al. 2006). However, this new generation offers
more safety. Side effects, although milder, are still present, and are specific to
different classes of medications. For example, sexual dysfunction and gastroin-
testinal disorders are common with the use of SSRIs, and sleepiness and weight
gain are associated with the use of mirtazapine (Cipriani et al. 2009). Given that
the effectiveness of the various antidepressants is similar, the choice of medication
is made based on side effects, safety, tolerability, patient’s individual preferences,
quantity and quality of clinical trial data, and cost (APA 2000a).

With respect to the modulation on the HPA axis made by different antide-
pressants, evidence indicates that it depends on the type of antidepressant and
length of treatment. Increased adrenocorticotropic hormone (ACTH) and cortisol
levels have been reported 5 hours after a single oral administration of reboxetine,
and a decrease of these hormones after a single oral administration of mirtazapine
in both healthy individuals and in subjects with depression (Schiile 2006).
Moreover, a gradual and significant reduction of HPA activity has been found after
5 weeks of treatment with reboxetine in depressed patients (Schiile et al. 2006). On
the other hand, treatment with mirtazapine only reduces HPA activity during the
first week; after that, HPA activity increases again (Pariante et al. 2004).

Despite substantial progress in the development of new drugs, less than 50 % of
patients achieve remission as a result of antidepressant use, even after four dif-
ferent pharmacological treatment regimes (Warden et al. 2007). Besides low
effectiveness, the pharmacological treatments that are currently available carry
another limitation associated with the chronology of the drug action: It takes
several weeks to reach the desired therapeutic effects (Zarate 2011; Zarate et al.
2006). Thus, enormous effort has been devoted to the search for alternative
pharmacological treatments that could improve treatment efficiency and accelerate
the onset of therapeutic effects (Uppal et al. 2010). For instance, studies conducted
with ketamine, an NMDA antagonist, showed antidepressant effects after a single
intravenous injection, which persisted significantly after 1 week (Liebrenz et al.
2007). Furthermore, the use of (4)-1-(2,5-Dimethoxy-4-iodophenyl)-2-amino-
propane (DOI), a powerful SHT,4/2c agonist, resulted in positive responses in two
models of anxiety in mice (Dhonnchadha et al. 2003). In another study, mice
subjected to the forced swimming test, a common paradigm used to study
depression in rodents, exhibited decreased immobility time 6 h after receiving
DOI, an effect that is considered predictive of antidepressant response (Masuda
and Sugiyama 2000).

Another serotonergic agonist, N,N-dimethyltryptamine (DMT), has also been
considered a potential antidepressant. Some hypotheses have emerged that, at low
doses, the anxiolytic mechanism associated with DMT would be mediated by a
trace amine receptor, which could be one of the sites of action of endogenous
DMT (Jacob and Presti 2005).

Anxiolytic and antidepressant effects are also related to ff-carbolines. In a recent
study, the use of harmane, norharmane, and harmine in an animal model was
capable of reducing the time of immobility in the forced swimming test (Farzin
and Mansouri 2005). Similar effects were observed in animal models using the
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elevated plus maze test, a common paradigm for the study of anxiety in rodents
(Aricioglu and Altunbas 2003). It has recently been found that the use of harmine
alone in rodent models leads to the reduction of various signs and symptoms
associated with depression, such as anhedonia, and regulation to normal levels of
ACTH and hippocampal BDNF (Fortunato et al. 2010).

Based on the evidence presented here, and in a pilot study conducted by our
group, described below, the question arose regarding the use of substances that
combine DMT and MAQI, as is the case of ayahuasca, in MDD treatment. There
are several anecdotal reports that the ritual use of ayahuasca is associated with the
relief of depression symptoms.

Ayahuasca tea is traditionally prepared by decoction of the bark and stem of the
Banisteriopsis caapi vine with leaves of the Psychotria viridis bush. The B. caapi
contains the alkaloids harmine, tetrahydroharmine (THH), and harmaline; the three
belonging to the f-carbolines group, and corresponding to 0.05-1.95 % of the dry
weight of the plant. In addition, P. viridis provides the hallucinogenic tryptamine
DMT, which corresponds to 0.1-0.66 % of the dry weight of the plant (McKenna
et al. 1984; Riba et al. 2003).

Ayahuasca’s activity is dependent on the synergistic interaction between these
components. f-carbolines are potent reversible and competitive MAOI (Mckenna
et al. 1984) and can increase serotonin levels, blocking its deamination. Their main
action in ayahuasca is apparently to protect DMT from peripheral degradation,
preventing oxidative deamination of the orally ingested DMT and enabling it to
reach the central nervous system (McKenna 2004). The pharmacological effects of
DMT also depend on its interaction with the serotoninergic system. DMT is the
substrate for both cell-surface serotonin uptake transporters (SERTs) and neuronal
vesicle monoamine transporters (VMAT?2). Unlike drugs that are uptake inhibitors,
DMT is transported into the cytosol or vesicle by SERT or VMAT?2, respectively
(Cozzi et al. 2009). Therefore, high intracellular and vesicular concentrations of
DMT may be achieved inside of neurons, and can interact with intracellular sigma-
1 receptors located in the mitochondria-associated endoplasmic reticulum mem-
brane (Su et al. 2009). Hence, the DMT can be released into the synaptic cleft upon
vesicular fusion to interact with cell-surface sigma-1 receptors or serotonin post-
synaptic receptors (Cozzi et al. 2009).

The effects of ayahuasca are heterogeneous (Riba et al. 2001), and encompass
sensory, cognitive, and affective changes (Prado et al. 2009), rich visual experi-
ences (de Araujo et al. 2011), and entheogenic experiences (Shanon 2003). These
effects begin between 35 and 40 min after tea ingestion, reaching their height
between 90 and 120 min, and lasting for 4 h (Riba et al. 2003). Thus far, all studies
to date have demonstrated the safety of ayahuasca, with reports of individuals who
have used it for more than 30 years without evidence of harm to health (Callaway
et al. 1999; Grob et al. 1996; Riba et al. 2001; Riba et al. 2003). Changes in both
blood pressure—systolic, diastolic, and mean—and heart rate are not significant
(Riba et al. 2003). Furthermore, a recent study showed that the ritual use of the tea
is not associated with the psychosocial problems that are usually found with other
drugs (Fébregas et al. 2010).
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Preliminary evidence of its potential use as an antidepressant is encouraging. A
double blind, placebo controlled experiment indicated that the use of ayahuasca
significantly reduces the scores of behavioral scales of panic and hopelessness in
participants who were under the influence of the tea compared to a control group
(Santos et al. 2007).

Ayahuasca and MDD Biomarkers

In addition to the pharmacological evidence described previously, other evidence
might also support the use of ayahuasca as an antidepressant. Recent studies have
indicated that regular ayahuasca use is involved in long-term modulation of the
serotonin systems in the brain, specifically in SERTs levels. Such modulation can
increase the serotoninergic system’s function, which might be a mechanism for its
possible positive effect in depressed patients. Ayahuasca also has significant effects
on the endocrine system, mainly in the HPA axis, and the immune system. Studies
have found increases in prolactin and cortisol levels approximately 2 hours after a
single ayahuasca dose. This increase of cortisol has an impact on cell immunity and
reduces CD3 and CD4 lymphocytes after ayahuasca use (Dos Santos et al. 2011).
Another study used two sequential doses of ayahuasca with an interval of 4 hours
and found endocrine and immunomodulatory effects analogous to those previously
reported (Dos Santos et al. 2012). In line with this evidence, rapid increase in
cortisol levels was observed in a single acute treatment with antidepressants like
reboxetine that act on the serotoninergic system (Schiile 2006).

Barbanoj and colleagues investigated the effect of ayahuasca on sleep. They
evaluated sleep quality, polysomnography, and spectral analysis in 22 healthy
volunteers following a unique ayahuasca dose administration during the day.
Results indicated that ayahuasca had no significant effects on sleep initiation or
continuity as assessed by subjective and objective measures. Furthermore, it was
found that the tea inhibits REM sleep, decreasing its duration in absolute values
and in percentage of REM sleep. A trend increase in REM latency was also
reported (Barbanoj et al. 2008). Based on these results, one can further speculate
that ayahuasca might have therapeutic potential, as evidence from the literature
points out that PSG changes in depression (increased amount of REM sleep and
reduction in REM latency) go in the opposite direction from the changes induced
by ayahuasca (Benca et al. 1992; Riemann et al. 2001; Tsuno et al. 2005).

There is also fMRI evidence of the potential antidepressant effects of ayahua-
sca. In a study conducted by our group, which aimed at evaluating the changes
induced by ayahuasca in the DMN, 10 healthy subjects submitted to two fMRI
sessions: one before and one right after tea intake. It was observed that ayahuasca
caused a reduction in the fMRI signal of central nodes of the DMN, such as the
anterior cingulate cortex, the medial prefrontal cortex, the posterior cingulate
cortex, the precuneus, and the inferior parietal lobe. Moreover, changes in con-
nectivity patterns of the DMN were observed (Fig. 2.1), especially a decrease in
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Fig. 2.1 Ayahuasca effects on the DMN. a An fMRI image showing the set of regions that
comprise the DMN. b Regions where ayahuasca caused a BOLD signal reduction. Statistical
maps were obtained comparing the groups before and after ayahuasca intake (p < 0.05
uncorrected)

the functional connectivity of the precuneus (Fontes et al. 2012). However, some
studies show an opposite modulation in patients with depression, i.e., increased
DMN activity and functional connectivity (Greicius et al. 2007; Sheline et al.
2009).

Our group has been conducting an exploratory study of the feasibility of the use
of ayahuasca as an antidepressant. The ethics committee of the Clinical Hospital of
Ribeirao Preto approved this study (No. 2484/2008). Preliminary evaluations were
conducted in three female subjects with a clinical diagnosis of recurrent depressive
disorder and current mild to severe depressive episodes without psychotic symp-
toms. The subjects were in the washout period between medication changes, and
had been without antidepressant medication for 2 weeks.

Patients received a single oral dose of 2 ml/Kg of ayahuasca tea and were
assessed using psychiatric scales, including the HAM-D, 10 min before adminis-
tration of tea, and 40, 80, 140, and 180 min after ingestion, and on days 1, 2, 7, 14,
and 28 after the experimental session. Results showed a significant decrease of
HAM-D scores over time, beginning at 40 min after intake and lasting for 14 days
(de Lima Osério et al. 2011).

It is interesting to notice that the improvement observed in HAM-D scale can
also be further corroborated by the patient’s testimonials. One patient stated: “I
stayed huddled and crying softly, [ was completely huddled and I could not answer
because I felt as if the devil and Our Lady were battling for my soul and I could not
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interfere. After a long battle Our Lady won and pulled me to her side and I felt an
intense joy.” Another said: “I felt as if I was trying to hold a ball of blue energy. I
did not succeed because it was like my hands were different poles of a magnet,
moving them apart. When I finally got to hold it, the energy came over me and it
all made sense. From then on, I was no longer feeling depressed.”

Although this evidence must be considered with caution due to the inherent
limitations of exploratory studies, the results suggest that ayahuasca has antide-
pressant properties presenting an interesting acute effect.

Final Remarks

New pharmacological approaches to MDD treatment have expanded beyond the
model of serotonin reuptake, including the use of ketamine as well as the potential
use of novel substances such as ayahuasca. Different aspects related to the iden-
tification of biomarkers and theories about the psychophysiological action of
ayahuasca were characterized and presented as part of the zeitgeist of depression.
Although the evidence presented herein was supported by international studies,
more research is necessary to support the pharmacological use of ayahuasca and of
similar DMT/MAOI combinations in the treatment of MDD. Based on that evi-
dence, and on studies conducted by our group, it is possible to glimpse promising
pharmacological implications for the use of ayahuasca in treating depression.
There is an interesting aspect to consider about the use of ayahuasca in
depression: A closer look at our preliminary results reveals that the depressive
signs and symptoms are reduced after a single ayahuasca intake, and that the
effects last for about 14 days. Curiously, in the context of the Brazilian ayahuasca
religions, the interval between sessions is exactly 2 weeks. One must also consider
the number of anecdotal reports from experienced ayahuasca drinkers, and also
from naive ayahuasca drinkers, supporting the notion that ayahuasca has antide-
pressant potentials. From a broader reflection on how knowledge is transformed,
the discovery of ayahuasca’s antidepressant effects might be considered a thought-
provoking example of a successful dialog between science and cultural tradition.
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