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{asting about half an hour, there would be a _:.F.,* pause,
bymas s of spirits, guides and ancestors were _,_Zo._,hnn_
where e ”.M:“.Wﬂ:éna by vigorous shouts of "“Viva, Viva.
awﬂ”””_mr ._q_ucc PM, Hr.c singing and n._m:c:_m _mﬁowvnﬂ m:_nw
| ,,?1 was a forty-five-minute period of SE._ silence. Moﬁvra
H._g,_l:n and sat outside in the darkness, ::.,_A,_:m %:,ﬁ,_rzM he
Hﬁﬁ watching the Moon and stars and :\.:w: re ,nwﬁ_OJm,:nw: ‘

| e ditating, absorbed in the stillness filled wit :Fn_ " z.
w_lﬂ__g.,m_._“.gmc__céma.moﬁn more songs for about an hour, and then

an

the closing prayers.

In retlecting on these experiences T saw that the EHM“H.M
dances are the essence of the mm_::_g_.um:w:m. Hﬁhﬂmﬁﬂ © other
octrt cachi in this church, other than whe :
n_cnﬁ::nw _ﬂmmﬂpr#“‘_u.“”w“u__ﬂ the shamanic healing rituals, which
”HH:M &E:E. sing-song rythmic quality, they m__,c,w HMH,_ H
keep moving through ,__;:u:m.Q nxﬁm:c:w,mm,. fw*umﬂﬂﬂq _..TM o
heavenly, and not get stuck in one or a_ﬁa.ﬂr T;‘. i o
The ::“3 of the concentric mﬁénznf,f w _ﬁ_mr g
dancing, provides a container in E_,:cr _:%#“nmﬂmon:,.m:o?
through extreme expericnces of purging and tr
and still feel supported and connected. e
Some people, including some North ?En:nﬁmwﬂﬂ nﬂn s
more rigid structure of the UDV cnq.m:,.c:_mm, (Hcrg e s
sing, and preach and answer c:mmm,_::m“ Hrm. < ,:_‘_.onmmm -
only sit and listen. For myself, ﬂrn. Santo _.wm:dﬂ,mw::% s
Eo.:f. participatory, more inclusive, _thﬁm _g:,n_ e
“give me,” which to some may sound like a H.M:n o i
In mvy iwmc:m [ understood 1t to mcan E:_._,ﬂ, %mcﬁrm S eine.
me”—an affirmatiofi of receptivity to the gifts o

In g tradition
_un_m::m or so
together i
tmployed m

AVAHUASCA.
ANFTHNOPHARMACOT O HINTORY

Dennis |. McKenna, Ph.D.

INTRODUCTION

¥ THE NUMEROUS plant hallucinoge

nous populations of the Amazon B
nteresting or complex, boranically,
graphically, as the hallucinogenic bev
ayabuasca, caapi, or yage. The bever
as ayahuasca, a Quechua te
which is

ns utilized by indige-
asin, perhaps none is
chemically, or ethno-
erage known variously as
age is most widely known
Im meaning “vine of the souls,”
applied both to the beverage itself and

source plants used in its preparation,

as

to onc of the

the Malpighiaceous jun-
gle liana, Banisteriopsis caapi (Schultes 1957). In Brazil,
transliteration of this Quechua word into Portugues

e results in
the name, boasca. Ay

zhuasca, or hoasca, occupies a central
POSILION in mestizo cthnomedicine, and the chemical nature of
s active constituents and the manner of its use makes irg study

:.,FE_::., contemporary issues in neuropharmacology, neuro-
vrﬁ_c_omx m:awmwnrrﬁ.w.

WHAT (s AYAHUASCA?

al context, ayahaasca is 4 beverage prepared by
aking the bark and stems of Banisteriopsis caapi
th various admixture plants. The admixture
Ost commonly is the Rubiaceous genus Psychotria,
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particutarly P vividis. The leaves of P viridis contain alkaloids
which are necessary for the psychoactive effect. Ayahuasea s
unigue in thacits pharmacological activity is dependent on 3
mw_.:nqm;:n interaction between the active alkaloids in the
plants. One of the components, the bark of Banisteriopsis
caapi, contains 2-carboline alkaloids, which are potent MAQ
inhibitors; the other components, the lcaves of Psychotrig
viridis or related species, contains the potent short-acting psy-
choactive agent N.J I-dimethylry ptamine (DMT). DMT is not
orally active when ingested by itselt, bur can be rendered oral-
ly active in the presence of a peripheral MAO inhibitor, and
this interaction is the basis of the psychotropic action of
ayahuasca (McKenna, Towers, & Abbott 1984), There are
also reports (Schultes 1972} that other Psychotria species are
similarly utilized in other parts of the Amazon. In the north-
west Amazon, particularly in the Colombian Purumayo and
Ecuador, the leaves of Diplopterys cabrerana, a jungle liana in
the same family as Banisteriopsis, are added to the brew in lieu
of the leaves of Psychotria. The alkaloid present in
Diplopterys, however, 1s identical to that in the Psychotria
admixrures, and pharmacologically, the effect is similar. In
Peru, various admixtures in addition to Psychotria or
Dipolopterys are trequently added, depending on the magical,
medical, or religious purposes for which the drug is being con-
sumed. Although a virtual pharmacopocia of admixrures are
occasionally added, the most commonly employed admixtures
{other than Psychotria, which s a constant component of the
preparation} are various Solanaceous genera, including tobac-
co (Nicotiana sp.), Brugmansia sp., and Brunfelsia sp.
(Schultes 1972; McKenna et al. 1995}, Thesc Solanaccous gen-
era are known to conrain alkaloids, such as nicoting, sco-
palamine, and atropine, which cffect both central and periph-
n_.m__ adrenergic and cholinergic neurotransmission. The inter-
actions of such agents with scrotonergic agonists and MAO
inhibitors are essentially unknown in modern medicine.
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Focus OF THE PrRESENT HISTORICAL PERSPECTIVE

The present chapter presents a rief overview of the history of
m%:cﬁr_,:::Ecrﬁwni investigations of ayahuasca, which has

been A ropic of fascination o cthnographers, botanists,

chemists,
kpnown 1o 8
[y PUIpOSES, the history of ayahuasca cthnopharmacology can
rn. divided into several segments, starting with the prehistoric
origins of the heverage and leading up to the present, where
Jhuasea is still an active area of rescarch. The modern his-

and pharmacologists ever since it first became
cience in the mid-nineteenth century. For EXpOSITO-

ay
rory of ayahuasca can he dated from the mid-nineteenth cen-

rury. The focus of the present chapter 1s on the ethnopharma-
cologic history of ayahuasca, though it should be noted that
this unique beverage has historically impacted religion, poli-
fics. and society, as well as science, ¢.g., in the Brazilian gov-
erment’s acceptance of the leginmacy of the sacramental use of
avahuasca beverages by the UDV and other Brazilian syncret-
i¢ sects) and the implications and conscquences of its contit-
ued and spreading use 1s likely to be felt on a number of levels

now and in the furure.

PrenistorlC RooTs OF AYAHUASCA

The origins of the use of ayahuasca in the Amazon Basin m.:w
lost in the mists of prehistory. No one calt say for cerram
where the practice may have originated, and about all that can
be stated with certainty is that it was already spread Eﬁ.o:m
numerous indigenous tribes throughout the Amazon Basin by
atrention of Western ethnog-
ntury. This fact alone argues

is known. Plutarco

the time ayahuasca came 10 the
raphers in the mid-nineteenth ce

for its antiquity; beyond thar, little

Naranjo, the Equarorian ethnograpet has summarized what

little information is available on the ﬁﬂm_\:mﬂcnt of ayahuasca
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{Naranjo 1979, 1986). There is abundant archeological evi-
dence, in the form of pottery vessels, anthropomorphic fig-
arines, snuffing trays and tubes, cte., that plant hallucinogen
use was well established in the Feuadorian Amazon by
1500-2000 B.C. Unfortunately, most of the specific evidence,
in the form of vegetable powders, snu ff trays, and pipes, is
related to the use of psychoactive plants other than ayahuasca,
quch as coca, tobacco, and the hallucinogenic snutf derived
from Anadenantbera species and known as vilka and various
other names. There 1 nothing in the form of iconographic
materials or preserved hotanical remains that would unequiv-
ocally establish the prehistoric use of ayahuasca, although it is
probable that these pre-Colombian cultures, sophisticated as
they were in the use of a variety of psychotropic plants, were
also familiar with ayahuases and its preparation. The lack of
data is frustrating, however, particularly m respect to a ques-
tion which has fascinated ethnopharmacologists sinee the late
19605 when its Importance was first brought to light through
the work of Richard Schultes and his students. As mentioned
above, ayahuasca s u nique among plant hallucinogens in that
it is prepared from a combination of two plants: the bark or
stems of Bamisteriopsis species, together with the jeaves of

s or other DMT-containing admixtures. The

Psychotria spect
beverage depends on this unique combination for its activity.
There seems small likelihood of accidentally combining the
rwo plants to obtain an active preparaton when neither 1s par-
ticularly active alone, yet we kiow that at some point in pre-
history, this fornuitous combination was discovered. At that
point, ayahuasca was “ipvented.™ Just how this discovery was
made, and who was responsible, we may never know, though
there are several charming myths which address the topic.
Mestizo ayahuasqueros in Peru will, to this day, wll you that
this knowledge comes directly from the *plant teachers™ (Luna
1984}, while the mestres of the Beazilian syncretic cult, the
UDV, will tell you with equal conviction that the knowledge

[N

came from “the first scienust,” King Solomon, who imparted
che technology to the Inca king during a little pubhcized visit
co the New World in antiquity. 1n the absence of darta, these
explanations are all that we have. All that we can say with
confidence is that the knowledge of the techniques for ?nﬁma-
ing ayahuasca, including knowledge of the appropriate admix-
ture plants, had diffused throughout the Amazon by the time
the use of ayahuasca came to the attention of any modern
rescarcher.

SCIENTIFIC DISCOVERY OF AYAHUASCA
—1uE NINETEENTI CENTURY

The archeological prehistory of ayahuasca is likely to remain
inextricably bound up with its mythical origins for the rest of
time, unless some artifact should be uncovered that would
unequivocally establish the antiquity of its usage.

By contrast, what might be called the modern or the scien-
tific history of ayahuasca is rraceable to 1851, when the great
English botanist Richard Spruce encountered the use of an
intoxicating beverage among the Tukano Indians of the Rio
Uapes in Brazil {Schultes 1982). Spruce collected flowering
specimens from the large jungle hana used as the source of the
heverage, and this collection was the basis for his classification
of the plant as Baristeria caapi; 1t was reclassified as
Banisteriopsis caapi by the raxonomist Morton in 1931 as part
of his revision of the generic CONCepts within the family
Malpighiaccae,

Seven years later, Spruce again encountered the same liana
in usc among, the Guahibo [ndians on the Upper Orinoco of
Colombia and Venczuela, and. later the same yeah found the
Zaparo Indians of Andean Peru taking 2 narcotic beverage,
prepared from the same plant, which they called ayahuasca.
Although Spruce’s discovery predates any other published
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accounts, he did not publish his findings untl 1873, when it
was mentioped 0 a popular account of his Amazon explo-
rations (Spruce 1873). A fuller exposition was not ta appear
until Spruce published his account in A. R. Wallace’ antholo-
gy in 1908, Notes of a Botanist on the Amazon and Andes
(Spruce 1908). Credit for the earlicst published reports of
ayahuasca usage belongs to the Ecuadorian geographer Manuel
Villavicencio, who, in 1858, wrote of the use of avahuasca in
sorcery and divination on the upper Rio Napo {Villavicencio
1858). Although Villavicencio supplied no botanical details
about the plant used as the source of the beverage, his account
of his own self-intoxication left no doubt in Spruce's mind that
they were writing about the same thing.

Throughout the remainder of the nineteenth century, vari-
ous cthnographers and explorers continued to report on thetr
cncounters of the use of an intoxicating beverage prepared by
various indigenous Amazomian tribes, and purportedly pre-
pared from the “roors” (Crévaux 1883}, of various “shrubs”
{Koch-Grunberg 1909) or “lianas™ (River 1905} of uncertain
hotanical provenance. Unlike Spruce, who had the presence of
mind not only to collect botanical voucher specimens, but also
materials designated tor eventual chemical analysis, these Jater
investigators did not collect specimens of the plants they
observed, and hence their accounts are now of little more than
historical importance. One notable exception was Simson’s
(1886) publication of the use of ayahuasca among Ecuadorian

Indians, noting that they “drank ayahuasca mixed with yages

sameruja leaves, and guanto wood, an indulgence which usu-
ally results in a broil berween at least the partakers of the bev-
crage.” None of the ingredients were identified, nor were
voucher specimens collected, but this report is the carliest indi-
cation that other admixture specics were emploved in the
preparation of ayahuasca.

While Richard Spruce and other adventurous Amaronian
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explorers were collecting the tirst ficld reports of ayahuasca
from 1851 onward, the groundwork was already being laid for
important work on the chemistry of avahuasca that would
take place in the second decade of the twentieth century, The
ninetcenth century witnessed the birth of natural products
chemistry, starting with the isolation of morphine from opium
poppies by the German pharmacist Sertiner in 1803, A dis-
proportionate qumber of natural products isolated for the first
time during this period were alkaloids, probably because these
bases are relatively easy to isolate in a pure form, and partly
because the plants which contain them were and are important
drug plants with obvious and often dramatic pharmacological
properties, 1t was during this period of feverish alkaloid dis-
covery that German chemst H. Gébel isolated harmaline from
the secds of the Syrian rue, Peganum harmala. Six years later,
his colleague J. Fritsch isolated harmine from the seeds in
1847. More than 30 vears later, a third alkaloid, harmalol,
was also isolated from Syrian rue sceds by Fisher in 1901.
ftarmine, like the other -carbolines named after the specics
epithet of Peganim barmala, would later turn out 10 he iden-
tical to the major B-carboline found in Bunisteriopsis caapi;
the definitive establishment of the equivalence of the avahuas-
ca R-carboline to harmine from Syrian rue however, would not
take place antil the 1920s, after harmine had been indepen-
dently isolated by several investigators and given a variety of
names. The fina! nineteenth-century event of significance n
the scientific history of ayahuasca took place in 1895, with the
first investigations of the effects of harmine on the central ner-
vous system in lab animals by Tappeiners his preliminary
results were followed up more mvﬁm:aznm__w by Gunn in
1909, who reported that the major effects were motor stimu-
lation of the central nervous systeil with tremors and convul-
sions, followed or unn::%x::nm by ﬂmnmwi and slowed pulse
(CGunn 19350,
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AYAHUASCA IN THE FEariy TWENTIETH CENTURY
(1900-1950)

The early decades of the twentieth century witnessed the pub-
lication of Spruce’s detailed accounts of his Amazonian explo-
rations and his observations of the use of the narcotic bever-
age among several tribes that he contacted. Although brief
reports had been published earlier by Spruce and others, it was
Spruce’s account of his travels in a volume edited by the famed
naturalist and co-discoverer of evolution A. R. Wallace in
1908 that may have rescued the knowledge of ayahuasca from
the depths of academic obscurity and brought it to the atten-
tion of educated lay people.

During this early rwentieth-century period, progress in the
understanding of ayahuasca took place mainly on two fronts:
taxonomic, and chemical. With some notable exceprions,
pharmacological investigations of the properties of ayahuasca
were relatively quiescent during this period.

The botanical history of ayahuasca during this period is an
amusing combination of excellent taxonomic derective work
by some, and egregious errors compounded upon errors by
others. Safford, in 1917, asserted his belicf that ayahuasca and
the beverage known as caapl were identical and derived from
the same plant. The French anthropologist Reinberg (1921)
compounded the confusion by his assertion that ayahuasca
was referable to Banisteriopsis caapt, but that yagé was pre-
pared from ap Apocyanaceous genus, Haemadictyon amazon-
icum, now correctly classified as Prestonia armazonica, This
error, which apparently originated from an uncritical reading
of Spruce’s original field notes, was to persist and propagate
through the literarure on ayahuasca for the next forty years. It
was finally put to rest when Schultes and Raffauf published 2
paper specifically refuting this misidentification {Schultes and

Raffauf 1960), however it still crops up occasionally in tech-
nical literature.

- —
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Among the Investigators who helped to clarify, rather than
cloud, the faxonOMIc understanding of ayvabuasca botany
must be mentioned the works of Rusby and White in Bolivia
in 1922 {White 1922) and the publication by Morton in 1930
of the field notes made by the botanist Klug in the Colombian
putumayo. From Klug's collections, Morton described a new

specics of Banisteriopsis, B. inebriens, used as a hallucinogen,
put he also asserted that at least three species, B. caapi, B. ine-
briens, and B. quitensis, Were used similarly and that two
other speoies, Basnisteria longialata, and Banisteropsis rus-
hyana may have been used as admixtures to the preparation.
ﬁ.mclcsm:_.u it was two chemists, Chen and Chen (1939, who
did the most to clarify the early raxonomic confusion about
the identity of the ayahuasca source plants. These investiga-
tors, working on the isolation of the active principles of yage
and ayahuasca, supported their investigations with authentic
botanical voucher specimens {a rare practice at that rime) and,
after a review of the literature, concluded that caapi, yage, and
ayahuasca were all different names for the same beverage, and
that their source plant was identical; Banisteriopsis caapt.
Subsequent work by Schultes and others in the 1950s would
establish that, in fact, Malpighiaceous species other than B.
caaps were implicated in the preparation of the beverage, but
considering the reigning confusion of the tme, .Grn: and
Chen's contribution was a rare light in the forest of prevailing
darkness. From subsequent fieldwork, it 15 NOW quite clear that

the two main botanical sources of the beverage variously

known as caapi, ayahuasca, yage, natéma, and pinde are the
barks of B. caapi and B. inebriens. o
The first half of the rwenticth century .smm. also the uﬂ:a_ in
which the first serious chemical investigations of the active
a were carried out. Like much of the ini-
tial taxonomic work raking place during this same ﬁn:o_m_., sci-
n this front was marked at first by confusion

principles of avahuasc

entific progress ¢

P i -ous investigatl f several inde-
arising from the simultaneous INVESUZAtons © several inde
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pendent groups of investigators, Gradually, as these investiga-
fions found their way into the scientific literature, clarity
began to emerge from a fairly murky picture.

Harmine, which consensus would eventually establish as the
major -carboline alkaloid of Banisteriopsis species, had been
‘colated from the seeds of Peganunt barmala in 1847 by the
German chemist Fritsch. Its unequivocal indentification was
ctill several decades in the future when an alkaloid named
“telepathine”™ was obrained from unvouchered botanical mate-
rial called *vajé™ by Zerda and Bayon in 1905 {quoted in
Perrot and Hamet 1927). In 1923, an alkaloid was again iso-
fated from nnvouchered botanical materials by the Colombian
chemist Fisher Cardenas (1923}, and was alse named
telepathine; at the same time, another Colombian team,
chemists Barriga-Villaiba and Albarracmn (1925) isolated an
alkaloid, vageine. This may also have been harmine in an
impure form, but the formula assigned at the time and the
melting point were inconsistent for a §-carboline structure. To
compound the confusion, the vine with which Barriga-Villalba
worked had been “identified™ as Prestonia amazonica, but he
later revised this identification to Banisteriopsis caapi. In all of
these instances. the lack of botanical reference specimens ren-
dered the work of dubious value.

Things began to get slightly better trom 1926 into the
1950s. Michaels and Clinquare (31926} isolated an alkaloid
which they called vageine from unvouchered materials. Shortly
aftcrward, Perrot and Hamer {1927} isolated a substance
which they called telepathine and suggested that it was identi-
cal to vageine. T ewin, in 1928, isolated an alkaloid which he
named banisterine; this was shown to be identical with
harmine, previously known from the Syrian rue, by chemists
from E. Merck and Co. {Flger 1928; Wolfes and Rumpt 1928}
Elger worked from vouchered botanical materials which had
been identified at Kew Gardens as Banisteropsis caapi. At
Lewin’s urging, based on his own animal studies, the pharma-
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cologist Kurt Beringer (1928] uscd samples of “banisterine”
donated by Lewin in a clinical study of fifteen post-
encephalitic Parkinson’s patients, and reported dramaric posi-
tive effects (Beringer 1928). This was the first time that a
reversible MAQ inhibitor had been evaluated tor the rreatment
of Parkinson’s disease, though harmine’s activity as a reve rsible
MAOL was not discovered until nearly thirty years later. It also
represents one of the few instances where a hallucinogenic
drug has been clinically evaluared for the treatment of any dis-
ease {Sanchez-Ramos 1991).

Working from vouchered botanical materials supplied by
Liewellyn Williams of the Chicago Field Museum, Chen and
Chen (1939) succeeded in confirming the work of Flger and
Wolfes and Rumpf; these workers isolated harmine from the
stems, leaves, and roots of B. caapi, and confirmed its identity
with banisterine, previously isolated by Lewin. In 1957
Hochstein and Paradies analyzed vouchered material of
ayahuasca collected in Peru and isolated harmine, harmaiine,
and tetrahydroharmine. The investigations of the constituents
of other Banisteriopsis specics was not undertaken until 1933,
when O'Connell and Lynn {1953) confirmed the presence of
harmine in the stems and leaves of vouchered specimens of B.
inebriens supplied by Schultes. Subsequently Poisson {1963)
confirmed these results by isolating harmine and a small
smount of harmaline from “natema” from Peru, identified by

Cuatrecasas as B. inebriens.

MiD-TWENTIETH CENTURY {1950-1980)

The first half of the twentieth century witnessed the initial sci-
entific studies of ayahuasca and began to shed some light on
the botanical sources of this curious hallucinogen and the
nature of its active constituents, During the three decades from
1950 to 1980, boranical and chemical studies continued apace,
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and new discoveries laid the groundwork for an evenrual
explanation of the unique pharmacological actions of
ayahuasca.

On the chemical front, the work of Hochstein and Paradies
(1957) confirmed and extended the previous work of Chen
and Chen (1939} and others. The active alkaloids of
Bunisteriopsts caapri and related specics were now firmly estab-
lished as harmine, tetrahydroharmine, and harmaline. ln the
late 1960s however, the tirst detailed reports of the use of
admixtures as a regular, if not imvariant, component of the
ayahuasca brew began to emerge (Pinkley 1969}, and it soon
became apparent that at least two of these admixtures,
Bawisteriopsis rusbyana (later reclassificd by Bronwen Gates
as Diplopterys cabrerana) and Psychotria species, particularly
P. viridis, (Schultes 1967) were added to the brew 1o “strength-
en and extend™ the visions. A further surprise came when the
alkaloid fractions abtained from these species proved to be the
potent short-acting (but orally inactive) hallucinogen N,N-
dimethylrryptamine {DMT) (Der Marderosian, et al. 1968),
This compound had been known as a synthetic for some
decades following Manske’s initial synthesis; bur its occurrence
in nature and its hallucinogenic properties had only come to
light a few years earlier, when Fish, Johnson, and Horning
(1955) had isolated it as the purative active principle in
Piptadenia peregrina (later reclassified as Anadenanthera pere-
grina), the source of a hallucinogenic snuff used by Indians of
the Carribean, as well as the Orinoco basin of South America:

The pharmacological rationale for the discovery by
Schultes, Pinkley, and others in the late 1960s thar avahuasca
depended for its activity on a synergistic interaction between
the MAO-inhibiting R-carbolines in Banisteriopsis with the
psychoactive but peripherally inactivated tryptamine DMT
had already been provided in 1958 by Udenfriend and
coworkers (Udenfriend cr al. 1958). These researchers in the
rm_oonmﬂ:aw of Clinical Pharmacology at NIH were the first 1o
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demonstrate that B-carbolines were potent, reversible
nhibitors of MAQ. During this same period, clinical work and
scif-experimentation by the Hunganan psychiatrist and phar-
macologist Stephen Szara (1957} with the newly synthesized
DMT lead 1o the publication of the first reports of its pro-
found, though short-lasting, hallucinogenic actions in humans.
Gzara’s experiments also lead to the first recognition that the
compound is not orally active, though the mechanisms of its
mactivation on oral administration were not fully understood.
lronically, several decades later, the DMT pioneer Szara would
be appointed as the head of NIDA {National Institute on Drug
Abuse).

In 1967, during the heighe of the Summer of Love in Haight-
Ashbury, a unique symposium was held in San Francisco under
the sponsorship of what was at the time the U.S. Department of
Health, Education, and Welfare. Entitled Ethropharmacologic
Search for Psychoactive Drugs ithe proceedings were later pub-
lished under that title as U.S. Public Health Service Publication
No. 1645, issued by the US. Government Printing Qffice)
{Efron et al. 1967) this conference brought together the leading
lights of the day in the emerging field of psychedelic cthnophar-
macology. Participants included toxicologist Bo Ic_Emﬁw% of
the Karolinska Institute in Stockholm, ethnobotanist _ﬂ_n_rma
Fvans Schultes, chemist Alexander Shulgin, newly credentialed
M.D). and marijuana rescarcher Andrew Weil, and oﬂrm__.m. It
chemistry,
and as it

was the first time that a conference on the botany,
and pharmacology of psvchedelics had been held,
happened, it was certainly the last time that such a conference

orship. This landmark
would he held under government sponsorship. This la ¢

L 3 i ich was to
conference, and the publication issuing from 1t wh

1 . first for

become a classic of psychedelic literature, was the om
where the state of the art at the time regardin h ld. Th
nE_:a?n%::zJ.‘ aspects were revealed to the EOH. - c
included chapters on the chemistry of

g ayahuasca in its

symposium volume (¢
avahuasca (Deulofeu 1967), the ethnography of its use
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and preparation (Taylor 1967}, and the human psychophar-
macology of the R-carbolines of ayahuasca (Naranjo 1967). It
.o an ironic commentary on the paucity of knowledge of
ayahuasca at the rime that the uses of :,ﬁ.:mE:E-oo:.ﬁm_::ﬁ
admixtures, and their activation via MAO-inhibition, did not
even surface for discussion at the symposiunm; the prevailing
assumption was that the psychoactivity of ayahuasca was due
primarily if not entirely to the B-carbolines.

in the five years following this conference, progress was
made in understanding ayahausca pharmacology and chem-
istry. Schultes and his students Pinkley and der Marderosian
published their initial findings on the DM T-containing admix-
ture plants (Der Marderosian ¢t al. 1968; Pinkley 1969), fuel-
ing speculation that DMT, orally activated by $-carbolines,
was responsible for much of the activity of the brew, This
notion, although plausible, would not be scientifically con-
firmed for another decade.

fn 1972, Rivier and Lindgren {1972} published one of the
first interdisciplinary papers on avahuasca, reporting on the
alkaloid profiles of ayahuasca brews and source plants collect-
cd among the Shuar people of the upper Rio Purts in Peru. At
the rime, their paper was one of the most thorough chemical
investigations of the composition of ayabuasca brews and
source plants that referenced vouchered hotanical collections.
It also discussed numerous admixture plants other than the
Psychotria species and Diplopterys cabrerand, and for the first
time provided evidence indicating that ayahuasca admixturé
technology was complex, and that many specics were ol occas
sion used as admuxtures.

In the later 1970s a team of Japanese phytochernists became
interested in the chemistry of Banisteriopsis, and reported e.rn
isolation of a number of new B-carbolines and the 320:&%
alkaloids shihunine and dihydroshihunine {(Hashimoto and
Kawanishi 1975, 1976; Kawanishi et al. 1982). Most of the
newly reported R-carbolines were isolated in €xt

reme trace
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amounts, however, and the possibility was later raised that
they might be artifacts resulting from the isolation procedures
{McKenna et al. 1984]. ,

Latt TWENTIETH CENTURY (1980-PRESENT')

Following publication of Rivier and Lingren’s paper, there was
litle further progress on the scientific front for the remainder
of the 1970s. There was no comparable follow-up to Rivier
and Lindgren’s work until McKenna et al. (1984) published
the results of their chemical, ethnobotanical, and pharmaco-
logical investigations of ayahuasca and its admixtures, based
on vouchered botanica! specimens and samples of brews used
by mestizo ayahuasqueros in Peru. This paper was significant
because it represented the first time thar the theory proposed
to explain the oral activity of the beverage was experimentally
confirmed. The active principal was shown to be DMT, 2,:‘-
dered orally active by f-carboline-mediated blockade of
peripheral MAQ. Assays of ayahunasca fractions 1n rat-liver
MAQ systems showed chat the brews were cxtremely potent
Z%G inhibitors even when dilured many orders of magnitude.
A further important discovery was the finding that the levels
of alkaloids typically found in the mestizo avahuasca brews
nx.cwnc_ma the levels found in the upper Rio Puras ayahuasca by
Rivier and Lindgren, sometimes by an order of magnitude or
m,:z,m. Based on the known human pharmacology of DMT and
aﬁunmmwlﬂw_ﬁ““nm, _Z_n_.mm::m m:n_, coworkers showed that a S_,Er:_
enough U?_H_Av of the ,::.%:xc E._m.#,_cmmcm mm.::ﬁ_...r,.,.w n::_S_:Q_
uggmned o H“v constitute an acuve anm.. The __:cc.n.:m.wﬂc:
e _M,H..:n _:En__. levels of .,.w_l_ﬁ_._:_% found 5 the Z.ES
the e of ivier and __::_m_.m: A_c\..m.u.amw. ?:5, resulted ,:c_:
soak the m.i :,:#_ﬁ.&m p,_mﬁi in nﬂnﬁ.»::_::. The mr:mq typically
they 4o :owﬂ“a_m%:%,ﬂm and admixture plants in cold water
oil the plants, nor do they reduce the volume o
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the final extract, as is typically done in mestizo practice. These
factors explained the discrepancies in alkalojd concentration
tound in the two different studics, or at least provided a plau-
sible rationale to explain the differences.

The decade of the 19805 also witnessed the early contriby-
uons of the anthropologist, Luis Eduardo Luna. Working
among mestizo ayahuasqueros near the cities of Iquitos and
Pucallpa in Peru, Luna’s work was the first o articulate the
mmportance of the strict diee followed by apprentice shamans,
as well as the specific uses of some of the more unusual admix-
ture plants {Luna 1984, 1984b; 1986). He was also the firsr
to report on the concept of “plant teachers,™ (plantas que
ensenan), which is how many of the admixture plants are
viewed by the mestizo ayahuasqueros. In 1986, McKenna,
Luna, and Towers published the first comprehensive tabula-
tion of the species used as admixtures and the biodynamic
constituents contained in them, pointing out that these rela-
rvely uninvestigated species comprise an extensive folk phar-
macopacia worthy of closer scrutiny as potential sources of
new therapeatic agents (McKenna et al, 1995},

While conducting fieldwork together in the Peruvian
Amazon i 1985, McKenna and Luna first began discussing
the possibility of conducting a biomedical investigation of
ayahuasca, The superior health of the avahuasqueros, even at
advanced ages, secmed remarkable and something that could
be amenable to scientific study. The logistical challenges of
carrying out such work in Peru, however, seemed daunting,
since access to storage facilities for plasma samples was limit-
ed and local concepts of witcheraft made it unlikely that
Ayahuasqueros would submir to medical procedures such as
collection of blood and urine samples. The workers wrote a
Preliminary proposal for the project following their return
from the field but did not pursue tunding.

In 1997, however, a fresh opportunity to initiate such a study
Presented itself in Bragil. McKenna and Luna were among sev-
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eral forcigners invited to participate in a conference in $o
Paulo by the Medical Studies section of the Unido do Vegetal
{(UDVI, a Brazilian syncretic religion that used avahuasca in
their ceremonies. The group’s use of ayahuasca jn 4 ritual con-
text (under the names boasca, vegetal, or simply chg, “yeq” }
while permuted by the Brazilian regulatory authorities, wag
subject to provisional review. Many members of the UDy were
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themselves physicians, psychiatrists, or had other kinds of med-
ical expertise, and so were most receptive to the notion of con-
ducting a biomedical study of avahuasca when it was proposed
to them by Luna and McKenna. It turns out that this had been
a part of their own unspoken agenda all along and was part of
the rcason for inviting the foreign investigators to the first
Medical Studies Conference on Hoasca, Besides the opportuni-
ty to satisfy scientific curiousity about the human pharmacolo-
gy of hoasca, the UDV had a political motive for carrying out
such a study; they wanted to be able to demonstrate o the
Brazilian health authorities that the long-term use of hoasca rea
was safe, and did not cause addiction or other adverse reace
tions. The UDV physicians were hoping to enlist foreign scien-
tsts to collaborate in the study. The question of how the study
Was to be funded had yet to be answercd.

Following the 1991 conference, McKenna returned to the
United Stares and drafted a proposal deseribing the objectives
of the study that was to become known as the Hoasca Project,
Initially, the objective was to submit the proposal to the
National Institute on Drug Abuse, but as the proposal took
shape it became clear that funding for the study would he
unlikely tq originate from any governmene agency. Not only
.Sm_;m there legal, logistical, and pohitical problems with secur-
g NIH funds for 4 study to be carried out in Brazil, it was
also clear that given the nature of government drug policy, the
7.:I would not loak favorably on a proposal that was not
almed o demonstrating serious harmful consequences result-
Ng from the use of a psychedelic drug. Portunately, McKenna
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had affiliations with Boranical Dimensions, a non-profit orga-
nization dedicated to the investigation of ethnomedically
important plants, and through this venue he was able to solic-
it geaerous grants from severai private individnals.

With sufficient funding assured for at least a modest pilot
study, McKenna enlisted the collaborative talents of variouys
colleagues in the medical and academic communities,
Eventually, a truly international, interdisciplinary study team
was formed, consisting of scientists from UCLA, the University
of Miami, the University of Kuopio in Finland, the University
of Rio de Janciro, University of Campinas near Sio Paulo, and
the Hospital Amazonico in Manaus.

The team returned to Manaus in the summer of 1993 to
begin the field phase of the research, which was conducted
using volunteers who were members of the Nucleo Caupari in |
Manaus, one of the oldest and largest UDV congregarions in
Brazil. The team spent five weeks in Brazil administering test
doses of hoasca tea to the volunreers, collecting plasma and

urine samples tor fater analysis, and carrying out a variety of
physiological and psychological measurements.

The result was one of the most comprchensive multi-
faceted investigations of the chemistry, psychological effects, .
and psychopharmacology of a psychedelic drug to be carcied !
outin this century, Both the acute and the long-term effects
of regular ingestion of hoasca tea were measured and char-
acterized; extensive psychological evaluations, and __:-n_mmﬁr
structured  psychiatric interviews were conducted with all
volunteers; the nature of the scrotonergic response O
ayahuasca was measured and cha racterized; and the pharma-
cokinetics of the major hoasca alkaloids were measured for
the first time in human plasma. Since completion of the field
Phase of the study, the results have been published in a num-
ber of peer-reviewed papers (Grob er al. 1996; Callaway nﬁ
al. 1994, 1996, I998), and have recently been summarized 18
A comprehensive review (McKenna et al, 1998). Among n_._n.

Three srapes in the preparation of
the sl tea, by meinbers of the
n Bragil,

iphetas by Leonide 1. Principe)




key findings were thar long-time members of the UDV com-
::‘:__f underwent experiences that changed their lives and
rm_.::\.,:: in positive and profound ways; and that there was a
persistent elevation in serotonin uptake receptors in platelets,
possibly indicative of similar long-term scrotonergic modula-
tion occurring in the central nervous system that may reflect
long-term adaptive changes in brain functions. The study did
establish that the regular use of hoasca, at least within the ritu-
al context and supportive social environment which exists
within the UDV, is safe and withour adverse long-term toxicity,
and, moreover, apparently has lasting, positive influences on
physical and mentat health.

THE FUTURE OF AYAHUASCA RESEARCH

The field and laboratory phases of the Hoasca Project have
been complered for sometime, and now that the last and final
major paper resulting from the work has been accepted for
publication, the Project is in its final stages. Always conceived
as a pilot study, the objcctives of the hoasca study were mod-
est and intended to indicate directions for future research. In
this regard, the study was a remarkable success; like all good
sciencee, the study raised more questions than it answered, and
suggested several promising directions for future research.
Now that ayahuasca has been clearly shown to be safe, non-
toxic, and therapeutically useful as medicine, it is to be hoped
that future researchers will devote sufficient interest, as well as
funds, to the exploration of its healing potential,

SOME SPECULATIVE ISSUES

T ~ ~ . - g u

ith the completion of the Hoasca Project, there now exit ;
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solid foundation of basic data ro serve as the underpinning
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futurce scientific investigations as their focus moves from the
field to the laboratory and the clinic. Bur outside the perimerer
of the cold light of reason cast by scientific scrutiny, chere
remain a number of issues surrounding ayahuasca thar are
unlikely be resolved by science alone, at least not by scientifie
methods as they are now understood. Avahuasca is g symbiot-
ic ally of the human species; irs association with our species
can be traced at least as far back as New World prehistory, The
lessoms we have acquired from it in the course of millennia of
cocevolution, may have profound mplications for whar it is to
be human, and to be an intelligent, questioning species within
the biospheric community of spectes,

Although we have no certain answers, the question of rhe
nature and meaning of the relationship between humaniry and
this visionary vine, and by extension with the entire universe
of plant teachers, persistently troubles us. Why should plants
contain alkaloids that are close analogs of our own neuro-
transimutters, and that enable them to “ralk™ to us? What

“message™ are they trying to convey, if any? Was it purely hap-
penstance, purely accident, that led some ea ¥, CxXperiment-
minded shaman to combine the avahuasca vine and the
chacruna leaf, to make the teq that raised the curtain on the
“invisible landscape™ for the first time? it secms unlikely, since
neither of the key ingredients are particulary mviting as food,
and yer whar else could it have been? The avahuasqueros
themselves will simply tell you that “the vine calls.™ Others,
TYIng to be more sophisticated and rational, but protfering no
More satistying explanation, will talk ahont ptant alkaloids as
Nterspecies pheromonal messengers and as carriers of sen-
Sotiropic cues that enabled early humans o select and utilize
the biodynamic plants in their environment.

Still others, such as the McKenna brothers in their carly
work, and a more recent reformulation of a similar theory by
mswr_.ovo_:m__mﬁ Jeremy Narby (McKenna and McKenna 1975;
Zm_&f 1998) argue that by some as yet obscure mechanism,
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the visionary experiences atforded by plants such as avahuas-

ca give us an insight .
ecular bedrock of biological being, and that this imnove
knowledge, only now being revealed to the scientihe world-
view by the crude methods of molecular biology, has always

an intuitive understanding—of the mol-

been available as direct experience to shamans and scers with
the courage to forge symbiotic bonds with our mute but infi-
nitely older and wiser plant allies.

Such notions are surely speculative and are certainly not sci-
ence: but to an observer of the contemporary world, who has
been mvolved both scientifically and personally with ayahuas-
ca for many years now, I find it very interesting that such
“wild” speculations keep reasserting themsclves, no matter
how much we try to desacralize the tea and render it down to
a matter of chemistry and botany, receptor sites and pharma-
cology. All of those things are important, certainly; but none
of them will ever explain the undeniable and profound mystery

that is ayahuasca.
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