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p-Car bolines occur widely but haphazardly in the
Ang iospermae. Th ey have been found in at least 64
genera in 28 famil ies of the Ang iospermae, in both the
Mon ocotyledon ae and Dicotyledonae , and, in the Di­
co rylcdo nae, in both th e Archichl am yd eae and th e
Met achl am ydeae . These 64 gen er a are divided almost
equa lly between th e New World and the Old, an d several
have ranges in both hemispheres (Allen & Holrn stcdt
1980 ; Rauffauf 19 70 ; Deulofeu 1967) . No iJ-earbolines
have as ye t been reported from th e Cry pto gamae, except
in three gen er a of the Fungi : A ma nita , Corio lus and
Strep to myces (Allen & Holrnstedr 1980) . With th is type
of chemo taxo no mic distribution, it is probable th at
p-carbolines, relat ively sim ply tr ypthophan der ivati ves,
will be found in many more families as the result of
future studies.

The angiospermous famil ies an d gen era known to
have iJ-earbo lines are the foll owing: Alan giaceae (Alan­

gium) ; Ap ocynaceae (Amsonia, A p ocy num , A spido­

sperma, Ochrosia , Pleiocarpa); Bignoniaceae (New­
bouldiai, Calycanthaceae t Calycantbus), Chenopodi­
aceae (A rthrophytum, Hammada, Kocbiai ; Combret­
aceae (Gui era) ; Cyperaceae (Carex) ; Elaeagnaceae (Elae­

agn us, flipp ophae, Sbep berdiai ; Gr amineae (A rundo,
Fc stuca, t .olium , Phalaris) ; Icacinaceae (Cassin opsis) ;
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Lauraceae t Ncctandra), Leguminosae (A cacia, Ana­

dcnantbera, Burk ea , Desmodium , Mucuna, Pctalosty lis,
Prosopisy, Loganiaceae (Strychnos) ; Malphigiaceae (Ban ­

iste rio ps is , Cabi ); Myr isticaceae (Gymnacranthera,
Virola) ; Ochnaceae (Test ulea) ; Palmae (Piec toco mi­

op sis); Papaveraceae (Meconopsis , Papaver) ; Passi­

floraceae (Passiflora) ; Polygonaeeae (Calligonum) ; Rubi­

aceae (Arariba , Leptactin ia, Nauclea , Ophiorrhiza , Pauri­
diantha, Pavetta, Pogonopus, Psycbotria, Si mira , Un­

caria); Rutaceae (Araliopsis, Flindersia , Xan tbopbyl­
lum) , Sapotaceae (Chrysophyllum); Simaroubaceae
(A eschrion , Aliantbus , Parriera, Picrasma ); Sol an aceae
(V estia) ; Symplocarpaceae (Symplocos) ; T iliaceae
(Grewia); Zygophyllaceae (Paonia , Nitraria, Peganum ,
Tribulus , Zy gophyllum ) (Allen & Holmstedt 1980 ;
Gibbs 1974; Rauffauf 1970) .

Some of the plants containing these biodynamic
constituents have local medicinal or related uses in
primitive societies in both hemispheres (Schultes &

Farnsworth 1980; Schultes & Hofmann 1980, 1979).

Perhaps the most widely employed is the Syrian rue ,
Peganum barmala L., valued over it s great extent, fr om
the Mediterranean to Mongolia and Manchuria, for a
broad spectrum of therapeutic, alleviative or magical
purposes (Holmstedt 1981 ; Uphof 1968) . It has even
been suggested as one of the many identifications of the
enigmatic soma, the god-narcotic of ancient India and
Persia (Flattery 1978).

No group of J3-carboline plants, h owever, has been
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th e subject of such widespread int erest among anthro­
pol ogists, botanists, chemists, pha rmacologists, psychol­
ogists and othe r investigat ors than the species of the
genus Banisteriopsis , wh ich are the source of a h allu cino­
genic dr ink used in tropical Sou th Am erica and known
vari ou sly as ay ab uasca , caapi , natcnia , p inde or yaje

(Schultes & Hofm an n 1980, 197 9 ; Naranjo 1970;
Friedberg 196 5; Garda-Barriga 1958) . Nor perh aps has
any ot her f3-carbo line plan t capt ured so intim ately a nd
irrevocably a place of suc h all-pervading potency in the
life and death of t he Sout h American peoples who
reverent ly value it as a med icine , hallucinogen and sacre d
cleme nt th at permeat es, in thei r concept , all of Creati on
(Re ichel-Dolma toff 19 78, 197 5, 1971 ; Harn er 197 3;
Dob kin de Rios 1972 ; Spruce 1908, 187 3).

The mind-alt ering propert ies of th is narcot ic dr ink
have made it one of th e most basically impo rta nt aspects
of Ind ian life in th e western Amazon. Th e Koran s and
Jivaros, for exa mple, talk with th e spirits or heavenly
fo lk th rou gh ay abuasca or yaj«, believing th at the dru g
reveals the real wo rld to th em and th at dai ly living is a
"l ie," an illusion or fantasy ; th at th e " tr ue fo rces th at
det ermine daily events are supernatu ral and can be seen
and man ipulated only with th e aid of hallucinogen ic
drugs" (Harne r 1973). Th e Kee hwa word aya buasca

me ans "vine of the soul," indicat ing the imp ortan ce of
the drug to religious be lief in Peruv ian Indi an system s. It
may stem fro m the frequent ex perience among the
Ind ian s that the sou l sepa rates fro m th e body an d
wanders free ly du ring th e int oxicati on, conso rti ng with
th e ances tors and mystical ly unit ing wit h th e divinit ies.
This may be wh y Indi ans say that to drink aya buasca is
th e equivalen t of dy ing.

Recognizing th at the individual mus t pass fro m o ne
dimension of existence - or cosmic plane - to ano the r
to commu nicate wit h the spi ritual or invisible world , the
Tukanos take caapi to effec t th is t ransport. The t rip
rep resents to the m the pro cess of birth and breaking
th rou gh th e wall th at sepa rates th e tw o cos mic planes
and signifies, acco rding to ant hropological studies, th e
rupture of th e placenta. Drinking caapi is ofte n inter­
pret ed as returning to the " cosmic uteru s." Since th ey
insist th at th ey some t imes com e to kno w death while
under th e influe nce of th e drug, the Tukan os conside r
the ret urn to the cosmic ut eru s as an ant icipat ion of
deat h whic h permit s contact with th e divinity or
visita t ion wit h the source and orig in of all th ings
(Reiche l-Dolmatoff 1975). Tukan o medi cine men , for
exam ple , ex plain th e progression of th eir hallu cin atio ns
in th eir ceremo nies and interpret fo r th e other partici­
pants the visual and auditory aspects of th e trance . The
com mo nly ex pe rience d sensa t ion of violently rushing
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currents of air are th e win ds pulling th e soul along a nd
sending it to th e Milky Way, where it feels " enclose d by
float ing shee ts th at move and flutter, as if . . . in a
roo m . . . of cloth ." And all th e whil e " yellow lights
appear th at become stro nger and st ronger, represe nti ng
the sun, unt il they give the impression of a mass of
luminou s bodi es in movem ent " (Reic hel-Dolm at off
1978).

Prob abl y no othe r New World hallu cinogen - even
peyot e - alters consc ious ness in ways tha t have bee n so
deepl y and eompletcly evalua te d and interp ret ed . Caap i
truly enters into every aspec t of living. It reaches in to
prenatal life, influences life afte r death, oper ates during
earthly existe nce, plays roles not on ly in healt h and
sickness, but in relat ion s bet ween individua ls, villages
and tribes, in peace and war , at hom e and in t ravel , in
hunting and in agriculture. In fact, one can nam e hard ly
any aspect o f living or dyin g, wak efuln ess or slee p,
where caapi hallucinat ions do not p laya vital , nay ,
overwhe lming , rol e.

What arc the plants - sacred above all others - and
th e chem ical cons titue nts that hold suc h po wer in nat ive
societies and suc h in te rest for mod ern investigators in
numerous fields of study - anthropo logy, bo tany , chem­
ist ry, ph armacology , med icine and psych iat ry? Onl y a
fract ion of wh at is commo n kno wledge abo ut th ese
plants among the medicine men of ab origi nal tr ibes is
actually kn own to modern scien ce. It beh ooves modern
investigators to tap th is valuab le and ready source of
info rmat ion befor e th e cult ure th at gave it birth dis­
appears th rough acc ult uratio n or extinct ion. Mod ern
medical research has already glea ned so m uc h from
studies of so-called pr imitive societies th at endeavors
toward the invest igat ion and understanding of th e
knowled ge and medi cin al pr act ices of th ese neglected
groups sho uld stand in a place of th e highest p rio rity in
techn ical progr ams of researc h (Schu ltes & Farn sworth
1980 ; Schultes 19 67).

When , in 185 2, th e great English explorer of th e
Amazon and Andes, Rich ard Spruce, discovere d Banis­
teriop sis caapi (S pr. ex Gri seb. ) Morton , in th e Braz ilian
Am azo n, he wrot e plain t ively : "This is all I have seen
and learn t of caapi or aya huasca . .. . Som e traveller
wh o may foll ow my ste ps with greater resources at h is
command will, it is hop ed , be able to bring away
materials adequate for th e complete analysis of th is
cur ious plant" (Spruce 1908 , 187 3). But even tod ay ,
130 years later, th is narcotic prep arat ion remai ns botan i­
cally and chem ically on e of the most poorl y understood
of the American hallu cinogen s. The taxon om y of th e
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Malpighiaceae - the family of the genus Banisteriop­

sis - h as been in a chaotic state until comparatively

recent times. This state has been due in part to th e

inadequacy of botanical collections and in part to an
actua l paucity of taxonomic studies of a monographic
nature. Likewise, kn owledge of th e chemistry has been

equally or even more chaotic as a result primarily of
both th e confused botan ical sit uation and the inexpli­

cabl e failur e of chemists to work with critically identi­

fied and vouchered materi al.

There has never been any doubt about the distinc­

tiveness of Banisteriopsis caap i. Spruce collected flower­
ing specimens from the same liana (climbing plant) from
whi ch the Tukano Indians in the Rio Uaupes of the
Brazilian Amazon had prepared an intoxicating drink.
He named the species Banist eria caapi Spruce ex
Gri sebach. According t o modern practice , the correct
generi c name is Banisteriopsis . "There were about a
do zen well grown plants of caapi twining up to the
tree-tops along the margin of the roca (cultivated plot)
and several smaller ones. It was fortunately in flower and
yo ung fruit , and I saw , not with out surprise, that it
belonged to the order Malp ighiaceae and genus Banis ­
teri a, of which I made it out to be an undescribed
species and therefore called it Banisteria caapi" (Spruce
1908,1873) .

Several years later, Spruce found the same caap i in
usc amo ng the Guahibo Indians of the upper Orinoco in
Col ombia and Venezuela - where the natives "not only
dri nk an infu sion . . . but also chew th e dried stem, as
some people do tobacco" (Spruce 1908) . Again, while at

work in Andean Peru in 1857, he found the Zaporo
Indians taking a narcotic which they called ayahuasca,

and he wrote that he " again saw caapi planted" and that
" it was the identical species of the Uaupes . . . ." (Spruce
1908,1873).

The earliest published report of any malpigh iaceous
narcotic , however, was that of the Ecuado rian geogra­
pher Villavicencio who, in 1858, wrote of the use along
the upper RIO Napo of Ecuador of ayabuasca in sorcery,

witchcraft, prophecy and divination . Although no botan­
ical specimen was taken, the full accoun t, including one
on self-intoxication , left no doubt that (as Spruce
[1908 , 18731 himself stated) although " of the plant
itself" Villavicencio "could tell no more than that it was
a liana or vine," his "account of its properties"
coincided so "wonderfully with what 1 had previously
learnt in Brazil" about caap i that it was not difficult to
presume that the two were identical.

Later explorers of the Amazon, such as von Martius
(1858) and Orton (1871), noted the employment of the
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narcotic drink in Indian ceremonies, but they failed to
shed any reliable information on the botanical source of

the drug. Then in 1883, Crevaux reported the use of

yaje, an intoxicating drink prepared from the bark of a

plant, among Indians of Amazonian Colombia, and he

referred to an inebriating drink made from a "root"
called caapi among the Guahibo Indians of the RIO

Inirida of the Orinoquia of Colombia , unaware appar­

ently that the two were identical drugs .
Reports without botanical voucher material con­

tinued to appear. In 1886, Simson wrote that Ecu ador­
ian Indians "drank ayahuasca mixed with yaje, sameruja

leaves and guanto wood, an indulgence which usually
results in a broil between at least the partakers of the
beverage." None of the plant ingredients were identified,
but th is report deserves attention as the earliest indica­
tion that there migbt be a number of species employed
in the mixture. Then a further complication arose in
1890, when Magelli, a missionary , confused nat ema
(later shown to be the name of Banisteriopsis among the

j ivaro of Ecuador) with maiko, the much employed

tree-datura of these Indians .
The reports of narcot ic drinks prepared from lianas

continued (T yler 1894), but no botan ical material
supported the statements. Writing of the Col orado
Indians of Ecuador in 1905, the French anthropologist
Rivet referred to nep i (nep e) as a febrifuge, a violent
emetic and an intoxicant, stating that its source was "a
liana" (Rivet 1905). Later, in a glossary , he identi fied
th e Colorado nepe and the Cayapa pinde as Banist criop­

sis caapi (Rivet 1907). A much more recent work on
these Indians has likewise referred the cultivated nep e of
the Colorados to B. caapi (von Hagen 1937). There are ,

however, no authenticating botanical specimens to su b­

stantiate these identifications.
A variety of vernacular names appeared : nep e, nepi,

nat ema, pinde, yaj«, among others. F inally , in 1920,
Karsten stated his belief that ayahuasca, natema, pin de

and nepe were all referable to the same species as caapi:
Banisteriopsis caapi . Yet, botanical material on which to

base such a belief still was lacking.
The German anthropologist Koch-Griinberg (1909),

who worked in the northwest Amazon between 1903
and 1905, wrote that " kaapi" was prepared from a
" rnalpighiaceous shrub." He did collect some botanical
specimens, but since th is author has not found an y o f his
collections referable to Banist eriopsis one must assume
th at he based his identification on the earlier Spruce
report for the same region. Furthermore, he stated that
the Karihonas knew the drug and called it "yahe" and
hi(d)-yati(d) yahe and that the Tukanos distinguished
tw o kinds of caap i: the st ro nger of the two being
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cultivated and not th e wild typ e. He wrote to Rivet th at
he bel ieved th at yaje of the Kar ihonas and mibi of t he
Kubeos of Colombia, as well as kali of the Yekwanas of
Venezuel a , were th e same drug and that , although he
had no botanical evidence to support h is belief, all were
referable to Bau ist criop sis caapi.

Reports of travelers and explorers continu ed to
refer to ay ab uasc a, caap i and y aj« without botanical
materi al (Il ard enberg 191 8; Whiffen 1915) . Perhaps the
earliest modern botanical evaluat ion of the problem of
ident ification of th ese narcotic preparations was that of
Safford (1 917) wh o asserted his belief, based on th e
lit era ture, that ay abua sca and caapi were ident ical. But
again , confusion was compounded when the Fr ench
ant hropo logist Reinberg (1921), work ing in Amazonian
Peru, suggeste d that ay abuasca and yaje might be
different plant s. On the basis of botanical material, he
st at ed th at ay ab uasca was Baniste riopsis caapi , but with
reserv ations he referred yaje to an apocynaceous genus
Hacmadictyon, possibly 11. amazonicum Bentham, now
correct ly called Prest onia amazo nica (Benth.) Macbride.

In 1922, White was the first to rep ort the usc of
Banisteriopsis caap i in Bolivia. White collecte d materi al
for chemica l analysis, but a sear ch in the Botanical
Museum of Harvard Univerisity, wh ere mu ch of his
mat er ial is preserved , has not turned up a voucher
herbarium specimen. It was White who likewise indi ­
cated adm ixtures, signaling the leaves of cbacbo, a shrub
with sma ll globo se red-ye llow fru it s and possibly also
leaves locally known as cagna and gu aya vocbe . The
identi ty of cbacbo is not known.

Th e famous botani st-pharmacognosist Ru sby (1924,
192 3a, 1923b) wrote ma inly on the ph ysiological effects
of caap i, but this author has not found any specimen of
the basic plant of the drug in Rusby's ex te nsive
collectio ns at th e Il arvard Botan ical Museum. Th e
Belgian bot anist-explorer Claes (1932 , 1931) collected in
the uppermost RIO Caqueta in Am azoni an Colombia. He
reported that y aje was not, as hitherto reported , a "sma ll
bush ," but was an enormous forest liana. He stated that
th e Korcguahes made the intoxicating drink fro m the
bark of Banisteriopsis caapi t o which they added leaves
and stems of anot her plant th at th e Ind ian s would not
permit him to see. He apparently was able to collect
material of the additive , however, although he offered
no identificat ion of it ; suggesti ng nevertheless th at ,
accord ing to Wildeman (cited by Claes), yaje "might be "
Prestonia amaz onica. This author was u nable to locate
Claes' herbarium material in Brussels. The ph armacolo­
gist s Michaels and Clinquart (1926) , wh o worked on
Claes ' material of th e addit ive, ventured the belief that it
represented Prest onia amazonica. The French pharrna-
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cologist Rouhier (1924) wrote that it seemed th at yaje

and ay abuasca might be identical plants but th at they
had different effects!

When, in 1923 , the Colombian chemist Fi sch er
reported on yaje , he stated that anatomic and histologic
evidence ind icated t hat the Iiana seeme d to be a species
of Aristolochia, an "identification " which Rouhier
accepted a year later, but subsequently corrected
(Rouhier 1926, 1924) when he stated his belief th at y aje

was comparable to ayabuasca in its physiological action
and dismissed as "doubtful" the determination o f yaje as
Prestonia ama z on ica. At the sam e time, tw o o ther
Colombian investigators, Barr iga-Villalba (1925) a nd
Albarracin (1925), investig ated yaj«, a "climbing shrub"
which the natives did not cult ivat e because it ab ounded
in the forest .

In 1926, t he American traveler MacCreagh wrote
about the intoxicant in th e RIo Tikie in Brazil , but he
failed to identi fy t he source beyond sta t ing that it was
" co ncocted from the leaves of a vine ." And th e English
traveler McGovern (1927) encountered caap i in t he same
region, attribut ing it to "a root."

The peri od of the late 1920's and early 1930's was
characterized by unusual act ivity in bot anic al, chemical
and pharmacological research on th e malpigh iaceous
narcotics of South America. In 1927 , Perrot and Ilam et ,
Frenc h ph arm aco logists, published an inclus ive su rvey
pointing out the sta te of co nfusion surro unding th e
bot any and chemistry of th e dru g. They conclu ded th at
y aj«, ayabuasca and caap i referred to th e sam e plant,
Banisteriop sis caap i, and that no apocynaceous species
entered th e preparat ion . Rep ly ing to these invest igat ors,
however, the German botanical spec ialist o n the Mal­
pighiaceae, Niedenzu (1928), working with botanical
specimens which, unfortunat ely , were destroyed in th e
Berlin Herbarium during th e Seco nd World War, indi­
cated that the drug in Ecuador and Peru was made from
a mixture: leaves of the malpighiaceous Mascagnia
psilophylla (Juss.) Gri sebach var. ant ifebrilis (R. et P.)
Niedenzu and the stem of Banist eriopsis quit cnsis (Ndz .)
Mort on and B. caapi.

An other attempt to put order into th e botanical
confusion was made by the French taxonomist Gagne­
pain (1930) in this same period . He decided that
ayabuasca was "probably" Banisteriop sis caap i , but that
yaje was not; that y aje "seemed t o be" Prest ouia
amazonica, that fragmentary material showed y aje to be
"an opposite-leaved vine" ; th at Rivet and Rouhier had
submitted specim ens which seemed to represen t th e
same malpighiaceous plant; and that fert ile material
cu ltivated in Colombia under the name y aje was refer­
able to B. caapi. These bel iefs led Gagnepain to st at e
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th a t yajr in Colombia was the same plant as caapI In

Brazil, but d ifferent from the yajr of Ecuado r, which , he
wrote, ap pro ached "Banist eria [e rruginea ." He conse­

qu ently ex pressed the o pinion th at an exact clarification
of t he ide nt ificat ion of yaje was far from realizatio n.

At abo ut the same time , th e Ru ssian botanist
Hammerman (1930, 1929) publ ished an evaluation of
th is problem, basing his state ment s on literature reports
and on specimens gathered in Colombia in 1925-26 by
Voranof and ]uzepc zuk. He qu oted the Colombian
newspaper rep orter Zerda Bay6n (quoted in Perrot &

l Iarnet 1927) who asserted tha t th e Indians of the
Caqueta mixed four kinds of leaves to make the drink

called y aje and indicated that the material collected by
Vorano f and ]uzepczuk gave a variety of different
chemical results when chemically analyz ed. Hammerman
point ed out that there seemed to be several species of
Banisteriopsis involved, even th ough most of his material
he referred to as B. quitensis. He noted that only Spruce
had seen in flower a vine actually kn own by personal
ex perience to have been used in the preparation of th e
narcot ic dr ink, and he cautiousl y int imated that the
well-recognized varia t ion in preparati o n, use and effect
of th e hallucinogen called caap i, yaje and ay abuasca
might be due merely to d ifferences in chemical compos i­
tio n of th e vegeta l ingredients . In 192 9 , the pharmacol o­
gists Keller and Gottau f studied ay ab uasca from Peru
and Bol ivia and, alt hough th eir mat er ial lacked leaves or
flowers, they referred it to "a Banisteria," isolating a
harmine-like alk aloid.

A major botanical ad vance came in 1931, when the
Am erican botanist Morton reported o n collect io ns made
in sout he rn Colomb ia by the eminent Peruvian field ­
bot ani st Klug . From Kiug's collections, Morton
described a new species of Banist criopsis. B. inebrians

Morton , and indicated its use as a hallucinogen . But he
stated also that at least three species - B. caap i, B.
tneb rians and B. quitensis - were used and that Ranis­
teria longialata Ruiz ex Niedenzu and Banisteriopsis
rusby ana (Nd z.) Morton ma y enter into the preparation
as addit ives.

Two Brazilian pharmacologists, Costa an d Faria,
reported in 1936 that all of th e malp ighiaceous hallu ­
cinogenic preparations were made from Baniste riops is
caap i, but these investigato rs undoubtedly failed to base
th eir sta temen t o n study of authent icating botanical
mat eri al, so that th eir contribution scarcely advanced
und erstanding o f the drug. Three years later, however ,
Che n and Chen (1939), chemists working in the United
States, briefl y summarized the literature, indicating their
bel ief that ayabuasca, caapi and y aje all referred to
Ban ist criopsis caapi : "a woody climber that attains a

j ournal of Psychoactive Drugs 209

HA L L UCI NOG ENS

height of 3 to 4 meters and attaches itself to the trunks
of large trees" or that is "grown in the northwestern
regions of South America." The critical work o f Chen
and Chen identi f ied the previously reponed alkalo ids
tel epathine , y aje and banisterine with harmine . The
outs tanding impo rtance of the research of Chen and
Chen lies in thei r chemical study , an analysis apparently
for the first time based on veget al material that seems to
have been identified with voucher botanical spec imens.
For the "twigs, leaves and ro ots of caapi" and th e
" deco ct io n ju st as used by the Indians" subjected to
chemical ana lysis had been collected by the American
botanist Llewelyn Williams (1936) nea r Iqu itos and were
determined as Banisteriopsis caap i.

Fo r the most part , later invest igato rs have concurred

wit h th e opinions of Hammerman, Gag nepain and Klug
that several species of Banist eriopsis - if not of other
genera - may be involved . Non etheless, a variety of
modern writers continue to cloud the issue , mainly
because they do not base their opinions o n botanical
specimens. In a po pular and generally unreliable, though
oft-quoted , book, V.A. Rek o (1 936) reported th at
aya buasca, caapi, pin de , natema a nd yaje all refer to
Banisteriopsis caapi. In his dict ion ary o f Amazonian
plants, LeCo inte (1945, 1934) referre d aya bu asca a nd
caap i to B. caap i but yaje to "ano t her plant that ente rs
into th e composition of th e caa pi-drink as prepared by
som e tribes." Pardal (1937 , 1936) referred caap i to
Banist eriop sis caapi and yaj r to Prest on ia amazonica.
The great German toxicologist Lewin (1931, 192 9 ,
1928a, 1928b, 1928c) identified natema, yaj«, yabe ,
nepe and pinde as Banisteropsis caapi , but he suggest ed
th at addit ives - including Prest onia am azonica - are o n
o ccasio n employed.

An interesting note on ayab uasca in Peru appeared
in 1943 and included a " recipe" for making th e
int oxicating beverage (Villarejo 1943). Unfortunately,
all of the plants employed were identi fied only with
Indian names. According t o Villarejo, the beverage
prepared in Iquitos has as its ch ief ingred ient the " dea th
vine" (ayahuasca) , undoubtedly Banist eriopsis caapi.

Into this decoction , the leaves of a species called
" rnuemuet i" are put. According to the informant , the
muernueti is responsible for the visual hallucinations.
Also entering th e preparation is an evil-ta sti ng tuber
called " kat ija" and , to sweeten the drink, leaves and
seed s of a plant called " puja na" are added . None o f
th ese plants has to date been botanically described .

The Peruvian botanist Herrera (1941) added st ill
another plant to the list of potential sources: he stated
that ay ab uasca in the Valle de Lares is made from
Banisteriopsis met allicolor (A . ]uss.) O'Donnell et Lour-
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teig, but herbarium voucher material was not cited . In
the sam e year, Caller (1941) published in Peru a review
of the literature, concluding that ay ab uasca wa s pre­
pared from Ban isteriopsis caapi and that B. inebrians was
merely a sy no nym . Other writers on Peru (von Hagen
1957 ; Szyszlo 1955) have similarly attributed ayabuasca

exclusively to R. caapi.
Nontechnical writers on this topic have continued

their own at tempts at ident if icat ion. Padre Placido (de
Calella 1944), a Capuchin missionary in southern Colom­
bia, reported that the Siona Indians often add to their
hallucinogenic drink called yaje a plant called peji or
yak o-horracbero or floripondio of Mocoa, undoubtedly
a species of Brugmansia, The British plant collector
Sandeman (1947) attributed yaje to Prestonia ama ­
zonica. And, in his book on alkaloids, Henry (1949)
identified ayabuasca, caapi and yaje as B. caapi, Ranis­
teria m et allicolor A. Jussieu or Banisteria lutea Ruiz ex
Crisebach, while the chemists Manske and Holmes
(1952) considered that all three drinks were prepared
from Banisteriopsis caapi . The popular writers Taylor
(1949), Hesse (1946) and Moller (1951) all similarly
attribute ayabuasca and yaje to the same species. One of
th e most chao tic references (Leuenberger 1969) not
only attributes the source of the South American
malpighiaceous drugs to "Banist eria caapi" but states
th at eight subspecies occur in Mexico! Only a few
popular writers have even at te mpted to consult the
scientific literature (e .g. , Aaronson & Osmond 1970).

The American botanist Allen (1947) , in a descrip­
tion of the Yuruparf ceremony of the Kubeo Indians of
th e R IO Vaupes in Colombia, indicated that the source
of caapi was Banisteriopsis caapi , although this aut hor
ha s not been able to locate specimens of the source plant
which he may have collected in the early 1940's . The
American botanist Macbride (1950) pointed to Ban is­
teriop sis caapi, B. inebrians and B. quitensis as the
principal source of the l3-earboline alkalo ids in Peru and
quoted Morton that Banisteriopsis rusbyana and Ban is­
teria longilata, known as oco-yaje and cbagro panga,
were employed as admixtures , although Morton (1931)
failed to mention the latter species.

Apparently, the second of the rare chemical studies
on vouehered material was carried out on Bani steriop sis
inebrians by the American pharmacologists O'Connell
and Lynn in 1953. The material was collected by
Schultes in the Col ombian Putumayo and identified by
voucher herbarium collections.

The Brazilian chemists Mors and Zaltzman ex­
pressed the opinion in 1954 that chemical examination
convinced them that ayabuasca and caapi both repre­
sented Banisteriopsis caapi , that yaje was not the same

journal of Psychoactive Drugs 210

HA LLUCI NOG ENS

narcotic and that yageine was a different alkaloid from
harmine. There is no indication that voucher specimens
were available in their study. In 1955, Fabre published a
historical review, again without the su pport of botanical
material, expressing his belief that the narc otic prepara­
tion was made basically from a singl e species, Banis­
tcriopsis caapi , but pointed out that occasionally other
plants might be used as additives .

In 1954, Schultes rep orted the usc in Am azonian
Brazil of a new species of the malpighiaceous genus
Tctrapteris - T. metbystica R.E. Schultes - in the
preparation, without admixture, of the drink called
caapi. Personal experimentation substantiated its bio­
dynamic effects, but no chemical examination of the
species has as yet been possible, since material collected
for chemical study was lost when the canoes overturned
in rapids. Su bsequently, Schultes (1975 a) noted another
species - T. mucronata Cav. - as the source o f yaje
among the Karaparana tribe in the Vaupes of Colombia.

This was not the fir st time that Tetrapt eris had
entered the picture. In the Museum of Economic Botany
at Kew Royal Botanic Gardens, there arc several samples
of leaves and twigs sent in from Col ombia in 1913 under
the name "yaje plant." Sprague (Schultes 1957) wrote
on the spccirnents that they "may be referable to
Tetrapterys (sic)." This is the first time that a malpighi­
aceous genus other th an Banist eriopsis had been men­
tioned as a source of the narcotic.

Foll owing a number of years o f field work in the
northwest Amazon, Schultes (1957) published a detailed
survey of what had up to that time been reported on the
identification of the malpighiaceous narcoti cs of South
America, indicating that the most widely employed
species appeared to be Banisteriopsis caapi, but that B.
inebrians , B. quitensis and B. rusby ana were likewise
locally employed ; that Tetrap tcris metbystica was
employed in Brazil; and that Mascagnia psilopbylla (A .
juss.) Grisebach var. ant ifebrilis Niedenzu had been
reported as a possible source but that the reliability of
the report was open to serious doubt .

In 1958 and later in 1975, the Colombian botanist
Garda-Barriga, who had also carried out extensive field
work in the Colombian Amazonia, reached the conclu­
sion that the hallucinogenic drink might be prepared
from Banisteriopsis caapi, B. inebrians, B. rusbyana or
Tetrapteris metbystica . In 1959, the Colombian ethno­
botanist Uscatcquf likewise suggested that the evidence
pointed to four species: Banist eriopsis caapi, B. inebri­
ans , B. rusbyana and Tetrapt eris metbystica . Emboden,
in 1972 and again in 1979, att ribut ed the source of the
drink to four species of Banisteriopsis. B. caapi, B.
incbrians , B. quitensis and B. rusbyana, and to Tetrap-
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teris mctby st ica,
Most recently, intensive taxonomic studies on the

Malp ighiaceae have been published, and these have shed
a significa nt light on t he problem of th e iden tit y of th e
drug. Cuatrecasas (1958), in his summary of the Mal­
pighiaceae of Colombia, att ributed the basic sources of
t he drug to two spe cies of Banisteriopsis , principally to
B. caapi and to B. inebrians as a less imp ortant source.
Banisteriopsis rusby ana, he sta te d, was included by some
Ind ians as an additive. "There is no doubt, " he wrote,
" that other species of the genu s and even of other genera
of th e family may have the same or simil ar narcotic
propert ies as B. caapi. Niedenzu cit ed a variety (v.
ant ife brilist of Mascagnia psilopbylla identified as aya ­
huasca. R.E. Schultes discovered the use of Tetrapteris
metby stica by the Maku Indians and personally experi­
enced its strong hypnotic potency." He accepted B.

inebrians as a distinct species , pointing out that it
differed from B. caapi " only in its thicker leaf which is
ovate and more shortly attenua te and in its samaras.
The se con stitute in realit y the only character of a
posit ive nature to distinguish the species; the samaras
have the wing semiobovate and very dilated at the end,
with the lower margin st ro ngly contracted towards the
base. The size of the st ipule s (described fo r thi s spec ies
as larger ) seem to be variable, and it is not easy to verify
th is character wi th out abundant mat erial."

There are several herbarium collections from Peru
referable to Banisteriop sis muricata (Cav.) Cuatr. to
which t he vernacular name ayabuasca has been assigned
(Herrera 672 , Woytkowski 5588 ), suggesting the possi­
bility that this spec ies may likewise be used in preparing
t he int oxicat ing drink (Bristol 1966) . The most recent
taxon omic studies on South American Malpighiaceae are
t hose of Anderson (1981) and of Gate s (1979). Ander­
son investigated the species of this fam ily found o n the
Venezu ela-Guiana land mass. He included Banisteriops is
caapi, which is cultivated by som e of the lowland
Indians of the uppermost Or inoc o. Gates, in her mono­
graphic work , treated B. inebrians as a synonym of B.
caapi, a concept which this author is not read y to accept
until more complete spec imens are available for study.

Special ists in fields out side of botan y are frequently
confo unded - and often rightl y so - by nomenclatural
change s occasionally made by taxonomists. In non­
bot anical circles, confusion has surrounded the use of
t he generic ep ithet Banisteriop sis fo r certain species once
assigned to Ban isteria . When Spruce drew up his descrip­
tion of the plant from which caapi was prepared in the
Uaupes , he named it Banisteria caapi , and the binomial
was published by Grisebach (1958) : Banisteria caapi
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Spruce ex Grisebach. When Morton (1931 ) accepted the
related genus Banisteriop sis as distinct , he made the
appropriate nomenclatural transfer: Banisteriop sis caapi .

There is st ill, unfortunately , a tendency towards the use
of Banisteria in reference to spec ies empl oyed in
preparing the narcotic malp ighiaceous drinks of South
America, even (it is to be regretted) in botanical
publ icati ons (Hey wood 1978 ; Cardenas 1969; Mors &

Rizzini 1966; Ducke 1946). An increasing number of
technical writers, however, are em ploy ing the correct

generic epithet.
There is no reason, in this article, to enter into the

highly technical arguments for the change. Morton
(1931) convincingly set forth t he reaso ns why th e
epithet Bani steria is not available for these species and
why, in accord with th e lucid arguments of Robinson
(1910) , the generic epithet must be Banist eriopsis .

Furthermore, the most recent and th orough tax on om ic
studies of the Malpig hiaceae (Gates In press; Anderson
1981a ; Cuatrecasas 1958) have followed Morton in
recognizing the generic epithet Banisteriop sis.

Richard Spruce, who in 1852 collected the ty pe
material of the plant from wh ich th e Ind ians of the Rio
Uaupes in Amazonian Brazil prepared caapi , was far
ahea d of botan ists of his per iod (Schulte s, Holrn stedt &

Lindgren 1969). Along with the herbarium spec imen s,
which permitted him to ascertain that the plant was new
to science , he collected stems fo r chemical analysis. "At
the feast of Urubu-coara, I learnt th at caap i was
cultivated in some quantity at a ro\a a few hours
journey down the river," he wrote (Spruce 1908) after
having wit nessed a ceremony at Urubu-coara , "and I
went there one day to get specimens of the plant and (if
possible) to purchase a sufficient quantity of the stems
to be sent to England for analysis; in both of whi ch
objects I was successful there were about a dozen
well growing plants twining up to the tree-
tops . . . and several smaller ones. Fo rt unately , it was in
flower and young fruit . . .. My surprise arose from the
fact that there was no narcotic Malpighiad on record,
nor indeed any species of th at order , with stro ng
medi cinal properties of any kind."

As long ago as 130 yea rs, Spruce 's th inking was
chemotaxonomic. In those years, there was little lia ison
between botanical explorers and laboratory chemists .
Botan ists seldom bothered to collect mater ial for phyto­
chemical study and, unfortunately , th is is too often true
even to day . In Spruce 's case, with the great distance and
isolati on of the area of his field work and the primitive­
ness and absence of normal communicati ons, to fail to
gather material for chemists might have been sympa-
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thetically un dersto od . Notwit hstandi ng th ese dra wbacks,

Spruce did make t he majest ic effort; bu t , like so many
modern botanical collec t ors, he was frust rate d in his

attempt.
I obta ined a good ma ny pie ces of ste m, dried

them carefully , and packed th em in a large bo x

which co nt ained the bo ta nical specim ens and
desp at ched the m do wn river for England in Mar ch
1853. The man who took th at box and fo ur
ot hers on freig ht in a large new boat he had bu ilt
on t he Vau pes was seized for debt whe n about
half-way down th e Rio Negro , and his boat an d all
its co ntents co nfisca te d. My boxes were thro wn
aside in a hu t , with only th e dam p earth for floor ,
and remaine d t here man y months, when my
frien d Senho r I-1enriqu e Antonij of Man anos .. .
succeeded in re deemi ng th em and getting the m
sent to .. . Para. When Mr. Ben tham came upon
th em in Englan d, he fo und the co nte nts so mewhat
injure d by damp an d mould , and th e sheets of
spec ime ns near th e bottom of the box qui te
ruined. T he bun dle of t he caa pi would presumabl y
have qu ite lost it s virt ue from the same cause, and
I do not kn ow t hat it was ever an alyzed chem i­

cally . . . .
It was not analyzed unt il 117 years lat er ! Perh aps w ith

the sta t e of ana lytical alkaloid chemistry in th e middle
of t he last century , it was just as well th at t his crit ical
material was not st udi ed at that ti me .

With t he assis tance of th e officia ls at the Royal
Bota nic Gardens at Kew, th e mate rial was located and

sub mitted to analys is in 1969 (Holmste dt 1981 ; Schul­
tes, Holrnst ed t & Lindgre n 1969). Five pieces weighin g
in all 26 .7 g were available and 11.5 g were wor ked up
for gas chro ma to graphy , mass spectrome try and othe r
methods of an alysis . The y ield of alk aloi ds was 0.4%.
When co m pared wit h a rece nt ly coll ected spe cime n , th e
percen tage was 0.5 . The new er mater ial co ntained, as
fre quen tly described, th e main alka loi ds harmine, harm a­
line and te t rahy droha rma line. T wo minor co mpo ne nts
were likewise fo und . By contrast , the Spruce material
co nta ined ex elusively harm ine. It is possible th at h arm a­
line and tet ra hy do harma line have wit h t ime been t rans­
forme d into th e che mically more sta ble aro matic
,B-earboline , harmin e.

It is rea lly extrao rdina ry, however , th at it t ook 11 7
years to answer Sp ruce 's query co ncerni ng bioact ive
constituents in th e Malp ighiaceae. Would th at modern ,
so p histicated chemical techniques could be applied to
o the r equa lly significant early coll ections of biodynamic
plants!

Early che mica l examina tio n in 1905 o n mat erial
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purported to be "yaj e" y ielded an alka loid wh ich Zer da

Bay 6n (quo te d in Perrot & Harner 192 7) had called
telepathine. Voucher botan ical material appa rently did
no t ex ist. The first serious chemical ana lysis, however,

aga in suffered fro m t he absence of reliab le botani cal
mater ial. Th e Colom bia n che mist Fisc her Cardenas

(Fischer C. 192 3) isolat ed and studied an alka lo id wh ich

he felt was resp onsible fo r t he activ ity of t he dru g; he
rese rved for it th e na me te lepathine, At abo ut the same
t ime, the Colo mbian che mist Barriga -Villa lba (192 5) and
pharm acol ogist Albarracfn calle d th e alkalo id yagei ne .

Barriga-Villalba assigned it th e formu la CI4 HsN303 an d
a melting point of 206

0
, but it is bel ieved to have been

impu re , sinc e it do es not confo rm to an aro mat ic
,B-ea rboline st ruct ure (Deulofeu 1967 ). The vine with
wh ich Barriga-Villalb a worked had bee n " ident ified" as
Prest onia amazoni ca , but he later aban do nded this
identi fication in favor of Banisteriops is caap i .

In 1926 , Michae ls an d Clin quart iso lat ed , agai n from
un vouehered mat er ial, an alkalo id which they called
yageine . Shortly t hereafter , in 192 7, Perrot an d l Iamet
iso late d a pure substa nce with a melting po int of 258

0
,

callin g t he alka loid tcl epathine and suggesting tha t
telepa t hine and yageine were iden tic al. A yea r later,
Lewin (1928b ) isolat ed an alka loi d wh ich he named
ban isterine. Th is alkalo id was shown to be identical with
harm ine, kno wn fro m th e Syrian ru e, Peganu m bar ma la

of th e Zygo phy llaceae (a fam ily clo sely rel ated to t he
Malpighiaceae) by che m ists from E. Merck : Elger (1928)
and Wolfes and Rumpf (1 928) . Elger worked on ma terial
that he received fro m Ham er, wh ich had been identified
at th e Royal Bota nic Gard en s at Kew as Banisteriopsis

caapi.

Em ploying ample mat eri al co llected in t he Peru vian

Am azon and prop erly vouc hered by Williams, Chen and
Chen (193 9) iso late d harmine from the stem , leaves and
ro ot s of Banisterio psis caap i in 19 39 and , as has been
ind icate d , confirme d t he identificat ion of harmin e with
bani sterine. In 1957, Hochstein an d Pardies ana lyzed
material of ay abuasca collected in t he Peru vian Amazon
in th e vicini ty of Iqu itos. Harm ine, harm alin e and
tet rah ydroharmine, t he latter t wo in large co ncentra­
t ion s, were isolat ed .

Working on vouehe red material of Banisteriops is
ine brians collect ed by Schulte s in th e Colombian Putu­

mayo , O'Connell and Lynn (1953) found that th e ste ms
contained harmine and the leaves "an alk alo id w hich was

partl y identified as harmine ," t hus co nfirming Che n and
Chen 's co ncl usio ns. Less at te nt ion h as been paid to
Banisteriopsis inebrians t han to B. caap i. Harm aline and
harmalol were not en countered. Sever al years later,
Po isson (1 96 5) st udied material fro m Peru called

Vol. 14 (3 ) j ul-Sep , 1982



SCHULTES

" nat erna" and critical ly identified by Cuatrecasas as
Banisteriopsis inebrians with similar results: the stems
contained harmine and small amounts of what seemed to
be harmaline .

The most recent analytical work on Banisteriopsis
caapi was that of the Japanese chemists Hashimoto and
Kawanishi (1 976, 1975). The Instituto Agronomico do
Norte in Belern do Para was the source of their
authentically determined botanical material. Several new
organic bases were reported by these workers: harmine
N-ox ide, harmic acid methyl ester (methyl 7-methoxy­
(j-carboline I -carboxylate} , harmalinic acid (7-methoxy­
3,4-dihydro-(j-carboline I-carboxylic acid); harmic amide
(l -carbamoxyl-7-methoxy-(j-carboline); acetyl norhar­
mine ( I-acety l-?-rnethoxy-Scarboline) , and ketotetra­
hyd ronorharmine (7-methoxy-l ,2,3,4-tetrahydro-l-oxo­
(j-carboline). Whether or not some of these bases may be
art ifacts is open to serious question . Nevertheless, what
little is now known of the chemistry of the family and
the ethnobotanical data for biodynamic uses of numer­
ous species in several genera both indicate that the
Malpighiaceae deserves much more chemical investi­
gat ion, since it is obviously much richer in active
compounds than presently realized (Schultes 1975a).

It is known that Amazonian Indians employ many
plants as additives to the narcotic drink prepared
basically from Banisteriopsis caapi or B. inebrians (Riv ier
& Lindgren 1972; Schultes 1972; Der Marderosian,
Pinkley & Dobbins 1968 ; Schultes 1957). Only two of
the many addit ives will be considered in th is discuss ion:
Diploptery s Cabrerana (Cuatr.) Gates (Banist eriopsis
rusby ana) and Psychotr ia viridis Ruiz et Pavon. A
complete survey of additives has been published by
Rivier and Lindgren (1972) .

Throughout the course of the botanical and chemi­
cal studies of the malpighiaceous narcotics of South
America, the use of a plant, which until recently has
been known as Banisteriopsis rusbyana , is encountered.
It was apparently Morton (1930) who, on the basis of
Klug's collections , first indicated that this species might
enter the preparation as an additive. The plant is called
oco-yaje or cbagro-panga in the Colombian Putumayo
and adjacent areas of Peru. The name of this plant has
subsequently appeared in a number of papers as either
the sole source of the narcotic preparation or as one of
the ingredients (Schultes & Hofmann 1980, 1979;
Agurell et aI. 1968; Der Marderosian , Pinkley & Dobbins
1968; Deulofeu 1967; Poisson 1965).

In 1965, Poisson reported finding N,N-dimethyl­
try ptamine in material identified by Cuatrecasas as
Baniste riopsis rusbyana. In 1968, on the basis of
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vouchered material collected by Pinkl ey among the
Kofan Indians of Ecuador, Der Marderosian made the
corroborative discovery that this additive had N,N­
dimethyltryptamine, but no (j-carboline alkal oids (Pink­
ley 1969; Der Marderosian , Pinkle y & Dobbins 1968).
The natives in this area , as elsewhere in the Amazon, use
this additive " to heighten and lengthen the intoxica­
tion." This discovery is significant because it represents
the first time that a tryptamine has been found in the
Malpighiaceae.

More recent work has indicated that this species is
cultivated or gathered from the wild over a large area of
the western Amazon for use as an adm ixture, but that it
is never used alone in the preparation of an intoxicating
drink. Diplopterys Cabrerana is now the correct name,
according to Gates (1979), not only for Banisteriopsis
rusbyana but for B. Cabrerana Cuatr .) The species has
hitherto been reported in the literature unde r the
binomial Banisteriopsis Cabrerana.

The great difference in chemistry between this
species and B. caapi - the former with a tryptamine, the
latter with (j-carbolines - led to the suggest ion in 1973
by Schultes and Hofmann that further studies be mad e:
"An incompletely understood species, reported from th e
Amazon of Bolivia, Colombia, Ecuador and possibly
Peru. The extraordinary chemical differences between
this species and B. caapi and B. inebrians suggests that
thorough chemotaxonomic studies might cast doubt
even on its generic relationships." Current taxonomic
studies indicate indeed that Diplopterys Cabrerana is not
even closely related to that sect ion of th e genus
Banisteriopsis to which B. caapi belongs (Anderson
1981b).

In several far distant parts of the Amazon Valley ,
the leaves of at least one species of Psycho tr ia - P.

viridis Ruiz et Pavon - are added to the beverage made
from Banisteriopsis (Der Marderosian et al. 1970 ; Schul­
tes 1967b). Several other speci es - P. horizontalis
Swartz, P. cartharginensis Jacquin and others - have
likewise been suggested as additives. The Kofan Indi ans
of Amazonian Colombia and Ecuador use the leaves of
P. viridis to strengthen and lengthen the visions ind uced
by the intoxicating drink. In the Acre of Brazil, the
leaves of P. viridis are valued as an additive. The
Kashinahua of eastern Peru and adjacent Brazil employ
the leaves of two different species of Psychotria , kn own
by their native names " nai-kawa" and " rnats i-kawa"
(Ocr Marderosian et al. 1970). The same custom has
been reported from Amazonian Brazil (Prance 1970;
Prance & Prance 1970). The chemical constitution of the
leaves of Psycho tria viridis explains the use of this plant
as an additive: they contain N,N-dimethylt ryptam ine,
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the first evidence of tryptamines in the family Rubiaceae
(Der Marderosian et al. 1970).

Th e literature - both botanical and chemical - has
been plagued with the "identification" of the narcotic
preparations known as ayabuasca, caapi or yaje as a
derivative of the apocynaceous Prestonia amazonica,
better known by its former name Haemadictyon ama­
zonicum, A number of technical and popular writers

have identified the narcotic as this apocynaceous plant
or have presumed that the species was employed as one
of the additives. Prestonia amazonica has unfortunately,
for this belief, been collected only once - in 1859 - and
in a locality on the lower Amazon, 1,200 miles in a
straight line from the localities where the drug caapi is
employed. In 120 years, the plant has never been
re-collected by botanists, so it is obviously a rare
element of the flora of a far distant area, not likely to
have been economically employed in preparing a com­
monl y used drug in the western Amazon.

It was apparently Spruce (1908, 1873) who first
suggested that Prestonia amazonica might enter into the
caapi picture. He said that caapi pinima ("painted
caapi") is "an apocynaceous twiner of the genus
Haemadictyon, of which I saw only young shoots,
without any flowers. The leaves are of a shining green,
painted with strong blood-red veins. It is possibly the
same species . . . distributed by M. Bentham under the
name Haemadictyon amazonicum n. sp. It may be the

caapi-pinima which gives its nauseous taste to the
caapi ... and it is probably poisonous ... but it is not
essential to the narcotic effects of the Banisteria, which
(so far as I could make out) is used without any
admixture by the Guahibos, Zaparos and other nations
out the Uaupes."

This confusion has resulted from a careless interpre­
tat ion of Spruce 's field notes by the French anthro­
pologist Reinberg (1921). One must bear in mind that
Spruce, great botanist though he was, was working in the
Amazon without any herbarium and months from
correspondence with central botanical institutions. He
presumed that an additive, which in those far-off wilds
reminded him of a new species of Prestonia (Haerna­
dictyon) that he had collected months before , might
"possibly " represent the same species. This casual note
of a field botanist, for years isolated from laboratory
and herbarium facilities , has been taken as a dictum by
later uncritical investigators, and especially by investi­
gators totally devoid of botanical training.

The most extraordinary error resulting from this
misinterpretation was the identification of an aqueous
solution by the chemists Hochstein and Paradies (1957)
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who analyzed what, without any vou cher botanical
material, they received as "yaje." These chemists assert
in a footnote that the " identification" was made by the
Peruvian botanist Ferreyra (1959) who info rmed this
author that he never saw botanical spe cimens.

As a result of this apparently serious report, the
literature has continued to insist that Prestonia am a­

zonica has a major or minor part in th e preparati on of
ayabuasca, caapi or yaj«. In 1960, however, in a review

of the alkaloids of the Apocynaceae , Raf fa uf and Flagler
(1960) stated that " the reported occurren ce of only o ne
simple indole in the Ap ocynaceae to date is of suff icient
interest to warrant some speculation . The str uctu re
looks enough out of place to suggest th at the sample
studied was not Prestonia .. . ."

Eventually , Schultes and Raffauf (1960) published a
historical, botanical and chemical review of the problem
which co ncluded that: (1) There is no botanical sup­
port, nor any reliable support in the literature fo r the
assumption that Prestonia (least of all P. amazonica)
enters the preparation ; (2) There is no reli able reference
except Spruce's suggestion that any apocynaceo us
species are used; and (3) Th ere is no evidence th at
N,N-dimethyltryptamine - the active constituent of the
additive presumed by so many to be Prestonia arna­
zonica - occurs in this genus.

While {:l-car boline alkaloids in South Am erican nar­
cotics are usually associated with Banisteriopsis prepara­
tions, they have also been found in other hallucino­
genically employed plants. The presence of {:l-carbolines
in certain snuffs prepared from spec ies of t he m yristica­
ceous Virola and the leguminous Anadenanthera (Schul­
tes & Hofmann 1980), which owe their psychoactivity
mainly to tryptamines, was first indicated by Holrnstedt
and Lindgren in 1967. Six snuffs of un certain origin
were examined. One had smal l concentrat ions of
5-methoxy-N,N-dimethyltryptamine an d, in addit ion to
simple indoles, cont ained harmine ; one contained only
{:l-carbolines .

At that time, these investigators wrote :
.. . it is evident th at tryptamines, both un ­

substituted and subst ituted in the ring (5-0 H and
5-Me-Q-) oc cur , and that both secondary and
tertiary amines are presen t. In addition to th is,
some snu ffs contain p-carbolines, eit her in combi­
nation with the simple tr yptamines or so lely. In
South American botany, p-carbolines (harmine,
harmaline and tet rahy dro ha rrnine) are usu ally
associ ated with the species of Ban isteriopsis,
wherefore it is very likely that this is their o rigin
in the snuffs . Very likely this is an admixture to
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the snuff, although definite botanical proof for it
is lacking at the moment . To the knowledge of the
authors, simple indoles and l3-carbolines have not
yet been isolated from the same plant . . . . Fur­
ther botanical and chemical studies are obviously
needed to see if the two groups of compounds in
the snuff are derived from one plant or a mixture
of plants.

Shortly thereafter, the presence of two new ;';-carbo­
line alkaloids in South American snuffs, prepared from
plants of which the major active constituents were
known to be tryptamines (Holmstedt & Lindgren 1967),
was reported (Agurell et al. 1968). The compound
2-methyl-6-methoxy-l,2,3,4-tetrahydro-p-carboline was
isolated from Virola theiodora (Spr. ex Benth.) War­
burg 2 and the snuff prepared from it, from V. rufula
(A.DC.) Warburg2 (not known to be used as a hallu­
cinogen) and from Anadenanthera peregrina (L.) Spegaz­
zini . This latter hallucinogenic plant had in addition the
{3-carboline, 1,2-dimethyl-6-methoxy-1 ,2,3 ,4-tetrahydro­
{3-carboline. A year later, this discovery was reported for
a second time (Agurell et al. 1969) .

In the decade following these announcements,
chemical studies of Virola have been intensified, thanks
especially to the fully equipped chemical laboratory
aboard the R/V Alpha-Helix which, in its Phase VII of
1977-78 Amazon Expedition, made possible the analysis
of freshly collected material of a number of species of
Virola and related species with the most modern
equipment, including an LKB mass spectrometer. The
results of these investigat ions combined with previous
analyses are now in publication (Holmstcdt 1982;
Holmstedt et al. 1982). They set forth the indole
alkaloid composition of some 15 species of Virola, all
with voucher specimens, as well as the analyses of
species of the myristicaceous genera Cornpsoneura,
Iryanthera and Osteophloem. Species employed in
preparing hallucinogenic snuffs, as well as those for
which no use is known, were analyzed and reported.
This author knows of no tropical American group of
plants of interest for its use for hallucinogenic or
otherwise psychoactive effects that has been so thor­
oughly investigated with botanically vouchered material
and with the use of the most modern chemical tech­
niques.

It is of interest to the present discussion that trace
amounts of {3-carbolines have been found in V. calo­

phylla Warburg, V. elongata and V. th eiodora - all three
the sources of a hallucinogenic snuff. One species not
known to be employed in preparing a snuff - V.

cuspidata (Spr. ex Benth .) Warburg'' - has l3-carbolines
as the principal alkaloids (Holmstedt et al. 1982) .
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The presence of p-carboline alkaloids in preparations
made from Virola is biochemically significant. The
I)-carbolines are monoamine oxidase inhibitors which
may potentiate the activity of simple indoles . It is
difficult to admit that the presence of l3-carbolines, even
in trace amounts, with tryptamines is "pharmacologi­
cally of no importance" (Holmstedt & Lindgren 1967) .

The Bora and Witoto Indians of Amazonian Colom­
bia and Peru do not utilize Virola as a snuff ; they
prepare pellets from the resin-like bark exudate and
ingest them. The species used are V. elongata , V. Pauonis

(DC) A.C. Smith and V. tbeio do ra, and possibly V.

surinamensis (Rol.) Warburg and V. loretensis A.C.
Smith. Hallucinogenic tryptamines have been found in
all, except in the last two named species .

The tryptamines are believed to be inactive when
taken orally, unless they are in the presence of a
monoamine oxidase inhibitor. They are experimentally
known to be exceedingly psychoactive. No other organic
material is added to the Virola-exu date during the
preparation of these pellets. The very primitive Mak u
Indians of the R io Piraparana in Colombia simply ingest
the raw "resin" from the bark of Virola with no
admixture (Schultes & Swain 1976; Schultes 1973,
1969). In this form, it is psychoactive. Consequently, it
appears that possibly the trace amounts of l3-carbolines
present in these species of Virola must act as the
inhibitor potentiating the activity of the tryptamines .

Quite unlike the situation with the botanical sources
of the malpighiaceous narcotics, there has been no
confusion concerning the species of Virola used as
hallucinogens; for almost all research concerning these
narcotics , since 1954, has relied on voucher material . In
1954, V. calophylla and V. calphy lloidea Markgr., and
possibly V. elongata were signaled as the species most
employed in the Colombian Amazon (Schultes 1954a).
In 1968, V. th eiodora was indicated (Schultes &

Holmstedt 1968) as a major source. Later studies
(Schultes, Swain & Plowman 1978 ; Schultes & Swain
1976; Schultes 1973, 1969) have greatly enriched the
knowledge of the botany of the myristicaceous nar­
cotics.

The only confusion encountered in the botanical
studies of the Virola narcotics has resulted from the
writings of the Italian anthropologist Biocca (Biocca
1966, 1965; Biocca et al. 1964) who has indicated that
the Waika snuff "epena" is prepared from V. cuspidata,

"V. punctata't ' and V . rufula . But no voucher specimens
are cited nor are they available . Biocca credits the
Brazilian botanist William Rodrigues with the identifi­
cation of his material, but Rodrigues (1980a) states that
he did not determine any specimens from Biocca's
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ex pe dit ion, and this aut hor found no vouche r sp ec imens
in the herbar ium at t he Instituto Na cional de Pesqu isas
da Amazo nia in Man aos wh ere Rodrigu es is based . If
t hese ide nt ifications prove to be co rrect, t he informat ion

is highly significant: for th e pr inc ipal alkaloids of V.

cuspi data are harmine bases, no t trypta mines; and th e
bark of V. rufula is ex t rao rdi na rily rich in 5-methoxy­

N,N-dimeth y lt ryptamine, whi le th e roots an d leaves are

equally rich in t ryptamines (Ho lms tedt et al. 1982).

T he genus Cab i, closely allied to Ban isteriopsis, was

described by Ducke in 1943 . From th e stems and leaves
of Cabi paracnsis Ducke , nat ive to th e eas te rn Amazon
of Brazi l, Mors an d Zaltzman isola te d h arm ine (Si­

que ira-j acco ud 1959 ; Mors & Zalzma n 1955 ). Although
incl uded in th e fo lk medicine of th e region , this species
apparentl y neve r has been employed as a hallucin ogen
( Ducke 1946).

There are several rep ort s co ncern ing th e use of
Ban ist eriop sis in o the r ways than as a dr ink . Recent
indirect evidence from th e northwest Amazon open s up
the poss ibility th at it ma y also be used as a snuff.
Il armaia alkalo ids have been rep orted from snuff
powders prepared from a " vine " said to also be th e
sou rce of an intoxicating dr ink, bu t voucher botanical
spe cimens are la cking (Ilolmstedt & Lindgren 1967).
Since ne ithe r An ad en an th era nor Virola are vines, th e
possib ility that Banist eri op sis is involved is some what
enha nced.

In h is field no t es, Sp ruce (1908) sta ted, fo r exam­
ple, th at "whe n I was at the cat ar acts of th e Or inoco in
June 18 54, I agai n came up on caa pi, under th e sam e

name, at an encampme nt of th e wild Gua hibos, on th e
savannas of Mayp ur es. T hese Indian s not on ly dr ink t he
infusio n, like t ho se of th c Uaupes, but also chew th e
dri ed ste m, as some peopl e do t obacco. From them , I
learn t that all th e nat ive dw ellers on the rive rs Meta,
Vich ad a, Gu aviare , Sipap o , and th e interven ing smaller
rivers, possess caapi and use it in precisely the sam e
way."

Biocca et al. (1 964) repo rt ed th e isolation of
harmine, harmaline and tetrah yd roh armine from a snuff
ca lled " parica" and co llected fro m th e Tuka no and

Ta riana Indians along th e Ri o Uaupes in Brazil. Th ese
are th e same alka loi ds fo und in Banis teriopsis caapi .
There is agai n no botanical material on which any
identificat ion might be made , and this report is, conse­
qu en tl y , equa lly as unreliable as others in Biocca's
wri t ings. Bernh auer (1 964) isolated harmine and tetra­
hyd roharmine fro m a snuff prepared by the Waika
Ind ian s along t he Ri o Dcmini, an affl ue nt of th e Rio
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Negro of Brazil. According to Bernh au er , the snuff was
known as parica, yopo and ebena - names ap plied in t he

region usually to snuffs prepared from Anadenanther a or
Virola. Again, botani cal vouc he rs arc unfortunat ely

lacking.

The wh ole fascin at ing , if some wha t exasper ating ,
story of th e identificati on an d che mical co nstitut ion of
th e J3-ca rbo line narco t ics of So uth Ame rica serves to
em phas ize how little is kn own abo u t some of the most

widely used and most culturally significa nt h allucinogens

of th e American In dians. It further serves to su pport t he
sta tement of Holmstedt and Lindgren (1 967 ) : " Once

again, one canno t but marvel at th e ingenuity of the
South Ame rican In dians who relen tl essly seem to be able
to find t heir way to th e right herb containing th e most
active co mpo nent." An d one mu st harken back to the
wish of Spruce in 1852: "This is al l I ha ve see n and

learnt of caapi or ay ahuas ca . . . . So me tr aveller who
may foll ow my ste ps with greater resources at his
command will, it is h op ed, be able to br ing away
materials ad equat e for th e co m ple te an alysis of th is
curious plant." Would that th e persp icac ity of to day's
botanists and chem ists wer e equally keen in solving t he
complex problems surrounding these ex traordi nary
mind-alter ing plants and th e prep ar at ions mad e from
them.

NO T ES

1. Dipl optery s Cabrerana (Cuatr .) Gat es in Brit ­

t onia 31 (197 9)109 ; Banisteriopsis Cabrerana Cua t reeases
in Webbia 13 (1 958)493 ; Banisterio psis rusbyana (N dz .)
Morton in J ournal of the Washington Acade my of
Scien ce 2 1(19 31)487; Banis teria rusby ana Nied en zu ,

Ind. Lect. Lye . Brunsberg 190 1 19(1 901 ). Malpigh.
(1928) 445.

2. The mo st recen t mon ograph on Virola (Rodri­
gues 1980b) tr eats V. t beio do ra pro visionally as a
synonym of the very vari abl e and "very com plex" V.
elongata (Bent h.) Warburg; but, since the tw o look very
different in th e field and are widely rec ogn ized as
dist in ct by th e Indians wh o use them, this author prefers
to co nsider th e two as sep ar ate, although re lated ,
spec ies. The same monograph places V. rufula as a

syno ny m of V. elongata, Sim ilarly , it pu ts the binom ial
V. cus pidata into syno ny m under V. elongata, T he
chemical differ ences of V. ruf ula and V. cuspidata ,
however, cast doubt on the dispo sit ion of both as
syn on yms of V. elonga ta .

3. The bin omial "Virola punct ata" has neve r been
validly published and is botani cally a no men nu dum .
Biocc a undoubtedly meant to indica te a concept or igi-
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nally described under the name Myristica punctata Spr.
ex Benth ., also known as Palala p unctata (Spr. ex
Benth.) Kuntze, nom. illegit . and V. elongata (Benth .)

HALLUCINOGENS

Warburg var. punctata (Spr. ex Benth.) Warburg. Accord­
ing to Rodrigues (l980b), this concept is referable to V.

elongata .
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