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BANISTERIOPSIS Cciapi
(Spruce ex Griseb) Morton

L. Flowering branch; about halfsize.
2. Flower; 2.5 times magnification.
3. Samara [fruit]; just over halfsize,

ExorDIUM
The Amazonian Amrta and the Entheogenic
Reformation

How do you know but ev'ry Bird that cuts the
airy way,
Isan immense world of delight, closd by your
senses five?
William Blake
The Marriage of Heaven and Hell (1793)

The rediscovery by R. Gordon Wasson of the traditional shamanic use of entheo-
genic! mushrooms in southern Mésico in 1955, and Whsson’s publication in Life
magazine two years later of a popular article describing his “great adventure™ par-
taking of the holy sacrament with Mazatec shaman Marfa Sabina, engendered an
astonishing revival of interest in shamanic inebriants [Whsson 1957; Wasson &
Wasson 1957]. The encheogenic drug psilocybine, isolated from Marfa Sabina’s
mushrooms by Albert Hofmann, together with LSD, a semi-synthetic mushroomic
entheogen discovered serendipitously by Hofmann 12 years before Wasson lifred
the veil of the holy mystery in México, went on to become key catalysts in an an-
achronistic international revival of archaic religion, which was destined to shake
western society to its core [Horowitz 1991; Ott 1978]. The resulting “counter-
culeural” movementof the “Psychedelic Sixties” marked an unprecedented departure
from business as usual, setting the stage for a modern Entheogenic Reformation,
which promises to evoke more radical and far-reaching changes in western religion
than did its predecessor. Indeed, Martin Luther's 95 theses of October 1517 packed
far less punch than did Gordon Wasson's one thesis 440 years later—for Wasson
had peeled away the ossified accretion of many, many layers of symbol and dogma
which enshrouded the core mystery in impenetrable obfuscation; had laid bare
before the eyes of an astonished world, in all its dazzling quotidian humility, the holy
sacrament itself; a sacrament which “carried its own conviction” and did not limp
along encumbered by faith in an absurd Doctrine of Transubstantiation; a sacram-
ent which obviated the necessity of faith itself, allowing every communicant to at-
test to “the miracle he has experienced” [Ott 1990; Wasson 19611].

Although Maria Sabina’s mushrooms and psilocybine were the original incicers
of this remarkable phenomenon, LSD was to emerge as the standard-bearer in the
Entheogenic Reformation. For technical and economic reasons, LSD came to be
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widely manufactured by the incipient underground chemical network jerry-built
after the suspension of legal LSD manufacture in 1965 and the subsequent inter-
national proscription of chis unique pharmacotheon. Indeed, this drug could be
manufactured for about a penny a dose, even with the grossly inflated prices for
starting materials and reagents which prevailed under the black-market conditions.?
In patt owing to a vigorous propaganda campaign against LSD by the governments
of the United States and other countries, the drug’s popularity waned as the sixties
gave way to the seventies [Ott 1993). Furthermore, as part of a “back-to-nature”
movement, itself in large measure another consequence of the Entheogenic Refor-
mation, a hard-core of established entheogen aficionados became more interested
in phytoentheogens than in purified products of the chemical industry, however
countercultural, and LSD was wrongly stigmatized as a “synthetic” (chat is, ar-
tificial®) “chemical.” This fact, combined with the introduction in 1975-1978 of
reliable, low-technology methodology for small-scale cultivation of psilocybine-
containing mushrooms [Harris 1976; Oss & Oeric 1975; Ot & Bigwood 1978]

caused the focus of atcention to shift back to psilocybine as the primary entheogen

in countercultural circles [Ort 1993], Thus psilocybian mushrooms, especially Pri-

locybe [Stropharia) cubensis, became the entheogen of choice in the Jate seventies and
early eighties, and LSD became ever mote difficult to procure.

Toward the end of the 19805, as a feature of the international ecological move-
ment favoring tropical rainforest con servation, a movement which also had its roots
in the Entheogenic Reformation, the continuing interest in entheogenic drugs began
to focus ever more on ayahuasca, a pan-Amazonian entheogenic potion made from
tropical rainforest plants [Ote 1993], As the eighties became the nineries, ayahuasca
was thrust ever more into the limelight as the new, modern, “h ip” entheogen of the
cognoscenti. By 1980 the phenomenon of “ayahuascarourism” began to appear [Ott
1993], much as “mushroomic tourism” had followed Wasson's astonishing dis-
coveries in México (Ot 1975, 1976]. Few fragile surviving threads of preliterate
spirituality in Amazonia, and the ephemeral “pharmacratic peace” [Escohotado
1989] which had seen ayahuasca overlooked in the contemporary crusade against
shamanic inebriants, were gravely jeopardized by the sudden arrival in Amazonia
of perfervid contingents of cosmopolitan ayahuasca tourises [ 1993].

Contemporary cthnobotany of ayabuasca is complicated by the fact that this
shamanic inebriant, more so than any other entheogen we know, had managed to
find a place for itselfin the modern world long before its recent rediscovery by the
entheogenic counterculture. Mestizo ayahuasqueros had continued to use the Ama-
zonian amébrosiein urban areas of Perti and Colombia, even as their Indian forebears
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continued, in ever decreasing measure, to commune \fvith Sacha R.ﬁnd (trh.cil i Eilrii-
man") and other “plant spirits” in ever-diminishing 1:landi):§ 1}1:;$11rﬂ11r’[11b 1()?;;:
throughout Amazonia [Dobkin de Rios 1_5)703,1$)7013,1,.:7Lz.1_1,: ; h 2 O.Ic thé i
Luna 1984a,1984b,1986¢,1991; Luna & Amaringo 1_.)._).1].. l_lrt_‘;lrl‘lwl‘ .r |i ,.i;m
six decades have seen the growth of a remarkable syncretic ,ZNC(?-I(J }rlu.tl:utlc zf; o
with ayahuascaas the sacrament. Following hu.m.ble beginnings in ¢ e sta i q‘;ﬁ_
in Brazilian Amazonia, these contemporary religious groups comn-funm:g\ n;l-or
to Daime or Chd Hoasca (as ayahuasca 1\} l\'nownl t(]chfznl)blxr*F f:::[\:': 112;;(:] | H in,
internation: igious movements with thousands of member: ¢ 989; He
::l:rllﬂlgg)(:],;l(tfxlr])b]ﬁ:lﬂ? MacRae 1992; PI’.’I.I’](?C 1970]: E.lr %‘]_"(;;111 b.cmg: 11:(1 1be:;12::;:
or anachronism, these churches, and the African Bwiti rchg;r}m fc‘cnt(ft : ;Tﬁﬁqthn,
theogenicsacrament eboka [Samorini 1992] : ,-;1F1151' rcpresgntf 1c :1t:11ra};lfor m:\lti:m’
ity, xEripped ofits Doctrine of Transubstantiation by. the Enth ;O‘L;‘I i o]
and with one or another genuine entheogen replacing the Place pa fart il
The “mushroomic tourism” which followed on the heels of Wassixl s pene ‘;rhi(_h
of the arcanum avcanorum in México pmf;nccic ri};(, wi:nzI d r}:a::; 1mn1:.: :Ir:;:?:l.mriom
«came ordinary articles of the tourist trade. Self-styled shamans : B :
t::ﬁ:ﬁmm ccrgmnie.‘a for the Cﬂg(]:r tourists; th.c inishn;n:::l \tilliiiui; :.:r ;Ll:; ;(;
be widely and conspicuously sold like so many trinkets and souve i [.]] L
: d ol >d demise of the archaic cule [Ote 1975; Wasson 1_?‘,. ,.1?8_ i o‘n .
1(IZ ;::;ca;:(:.ili;:;lr\:[:lria Sabina, even served jail sentences :m O:umci (11ti< foru:lt]l;g:?fl:
pandering to the mushroomic} ‘rouristtj tra‘dc r[];wu;l:tl]ll‘i??}]m_pl:; ufi:rlrldii E n.lin i s
‘ope in jail for dispensing wafers and wine! Eventually, the msinaiy
‘[j:{:ﬁfﬁ]’)l:rjn;ltit)n on}tllc abfndancc of the Psilocybir:n mushroo:x;s ;18;1:1; ;))}1, (I:/[;;(;;O
|Cooper 1977; Gartz 1993; Haard & Haard 197_);. Menmr:l_'h]_ ,I? ; I,l t,t._.['nm _.ri(_mcc.l
Ot & Bigwood 1978,1985; Stamets 1978], C‘Om!')ll‘lcd‘Wl‘t t 'llL ...1 10.\ L_.cim it
introduction of home technology for the c.uluv:u‘.mn.ot ps.llm:{x )1;: :_‘pl:..ilu;n 1¢;3:5j
1976; Oss 8 Oeric 1975; Oue & Bigwood ‘].978‘71‘)85:‘ S[;uj"];s., ,df :V-m ,thé ‘_,;ld
conspired to put an end to this unwclcom.c intrusion olf.omfe.l fils.._.tmcztm imwam
lages thus influenced to return to approximate normality, and distracting
l't."d official attention away from the fungal ph:trnmcothc:fr?. Lt
Ethnobotanical, pharmacognostical and Eh;1rlnaculji;.:{};trll: Cl:;tt: 1((_)]:; {.k h-,ld
) enced midway through the nineteent century, ar Ft s
il?::?:b[is elucid :1t}ed the Limiquc ph:lrmacology of the Ji.m‘t;;li fmn'trz,::I]:;:; ‘}:;;i
found to be an ingenious lj%('r.’r,: l ot amnl.gi}llm ofone Slm:;ilil::l:’; Tr:rlj\;_di'm ::rh.}']‘
i : enzyme-inhibitors with a second cont: g N/ AR
:.I;Jlfl;:i:(? II;III\ZE}') an entheogen ordinarily inactive orally [McKenna eral 1984a;
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Ot 1993]. Parallel phytochemical studies which will, along with the ethnophar-
macognosy of ayahuasca, be summarized in this book, had meanwhile shown DMT
and the ayahuasca-type natural enzyme-inhibitors (known technically as B-carbo-
lines) to be far from rare—indeed, there are theoretically several thousand possible
combinations of two plant extracts which could yield an entheogenic potion analo-
gous to ayahuasca. These are the ‘ayahuasca analogues” of this book’s title, which
have also been called ayahuasca borealis, or the “northern ayahuasca,” to disti nguish
them from decidedly tropical Amazonian ayahuasca, which we would technically
have to call ayahuasca australis [McKenna 1992). As I researched ayahuasca for my
recent book Pharmacotheon [Ort 1993], 1 realized that there were several lacune in
scientific knowledge of the ph armacognosy of ayahuasca, and 1 embarked on an
ambitious series of psychonautic experiments designed to elucidate the human
pharmacology of this unique entheogenic potion. I endeavored not only to rep-
licace the effects of ayabuasca australis with pure active compounds in “eyahuasca
capsules” ( pharmahuasea), but to proveke such an effect using readily-available
plants from the temperate zone, some of which are actually more rational sources
of ayahuasca from the chemist’s perspective, as they contain much higher concen-
trations of DMT'and B-carbolines than do thei r Amazonian protocypes. This bool
is the fruit of my field, library and laboratory research on the Amazonian kykeon.
Ieis my fervenc hope that this book will coneribute to the demise of ayahuasca
tourism in Amazonia, which can only disrupt the evanescent remnant of preliterate
religiosity struggling to make a place for itself in the modern world, while attracting
the wrong kind of political atception to ayahuasca. Furthermore, inasmuch as [ am
implacably opposed to drug prohibition, and think that widespread contemporary
use of encheogens constitutes the best ecological hope for humankind on the thre-
shold of a new millennium-—a new millennium which could be the start of a new
Golden Age, or the continuation and dreadful culmination of a cataclysmic bio-
logical and cultural Holocaust——I hope the simple home technology described in
this book will drive the last nail ino the coffin of the evil and hypocritical, fifteen-
hund:.'-::d~;md—ninc.ty—eight:-y'car—old crusade to eliminate this class of drugs from
the face of the Earth. May the Enl cogenic Reformation prevail over the Pharmacra-
tic Inquisition, leading to the spiritual rebirth of humankind at Our Lady Gaa's®
breasts, from which may ever copiously flow the ampre, the ambrosia, the ayahuasca
of eternal life!
Jonathan O, EL.S.
Ecuador-México—Spain
Spring 1992—Winter 1994
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CHAPTER ONE
Natural History of Ayahuasca
A Pan—Amazonian Entheogen

In 1851 a young botanist named Richard § pruce was com]uCtingrbl(i[:tnlcalls:jlil;:
on the lower Rio Vaupés in Amazonian Br;t;tll."\‘vhc.n a gl'.oup of ukanoan 1' f.ﬂ&.-
from Urubti-codra, “The Place of the Buzzard, 1{1\:&%&1 him to participate hm}l :h
ocurf feast, at which his hosts partook liberally of a l'{:llls(:t_lllﬁ bevcrn_%:; w 1( ; r_ll ;:l)i
said provolked visions, The drink, f.':frrf;)i, was made from a \{i‘l'nc_. Q'I;;L r PI:_I;L.; 11_‘ucc
asmall cup of it, apparently insufficient to evoke mu‘c..h 0 an c cc‘ o ! ibm.lt.
documented its effect on his Indian friends, :’md questioned thf..mif.nc _ull}; i
the (to him) novel entheogen. He was p(:fl:lnltt(’!c.l to see th:f plant lf);:-[li::,.ll;m to.
ceapi potion had been prepared, '.Itld: he found it in full Lo:‘;fﬁ‘r, (:'1‘1.1FIn 1;::1 il
collect good voucher specimens, whlch he sent .t()“l(.t‘w (]Jlrl {m in b.., jg:: ;uit .mig‘
though there were scattered early mentions of t.hls diabolica 11’3&: 2 : h lm.t
sionaries and others, Spruce was the first hotan.ls‘t to COH(;CI: and i i.gn‘r;fﬁ} t‘ ep ., : ‘({.
which he had previously heard about from Brazilian 1T.1cstlzos,lul?du'r let. n 11 ;?Lcdul l;u
He presciently collected material for eventual cht‘:mlf“;llLﬂna y:lf., a.tn “n?l‘ hte_r in.
plant Banisteria caapi [Anon. 1855; Rcichcklf)ol.matoff 1975]. Sev en )Lf’il.\‘l A jmr
the Ecuadorian Amazon drainage area of the Ri‘o Napo, the Ecu:ldorlﬂl} (_:wl TLI\'\".. d
Manuel Villavicencio described the peculiar effects OF.(I_]W—I’_‘??i(.?.\'(.‘.ﬂf.‘:'l, poiu :1'1 p! Cﬁ:io
from a vine by the Angatero, Mazdn and Ziparo Indians. \‘1~ll;w\1c.<;n;;m J])I[.)C. _ i
have been the first outsider to describe pcrsmml.]‘y ‘thc fu.li effects o 't he pt’_ll.l(‘llll 1:1.
how he “seemed to enter on an aerial voyage...” i n which he s;l:lv tl ? n[;oft ci*]l ;lrji
ming landscapes, great cities, lofty towers, i?c:xutlhf.l P;}r](s, ;m’ \olt 1;1‘ ; 1_%116&“
thinés." Villavicencio published his ;u:f.f)u ntin 18_‘5 :,: hchcn-}jfllrf 31{8(;1;] é))_mce.
ﬁrst[)np@r on the Amazonian “narcotics”” [Spruce 187 5 Vlll:l\-';(.: nuo : .(\) ])lc dn,
meanwhile, had observed in 1854 the usc of caapi ch.cwec .1.~,lsl.cj>m‘i pij['nnm
tobacco” by itinerant Guahibo Indians close to the I}-‘hlp‘urcs F\l .h in ; 1€ ; :1 hili
Riverbasin of Venezuela, and in 1859 encountered Villavicencio’s ayahuascain s
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among the Ecuadorian Zdparo Indians. Spruce correctly concluded that caapi, yajé
and ayahuasca were kindred potions prepared from Benisteria caapi, today known
more commonly as Banisteriopsis caapi [Gates 1982], and his detailed notes were
published posthumously [Spruce 1908].

Subsequent research has confirmed Spruce’s vision of a pan-Amazonian en-
theogenic potion, the range of which he had personally established from the east
in the area of the Rio Negro in Brazil, west to the foothills of the Andes in Amazon-
fan Ecuador, and north to the Orinoco basin of Venezuela. In the 135 years since
the pioneering reports of Spruce and Villavicencio, the range of indigenous use of
ayahuasca-type potions has been extended westward to the Pacific coastal arcas of
Colombia and Ecuador, where it is used under the names pildé and dapa by the
Emberd and Noanam4 Indians respectively. Such use is also found farther north, in
coastal areas of Panamd [Reichel-Dolmatoff 1960]. Furthermore, this range has
been extended greatly to the south, where its use has been widely documented in
Amazonian Perti and Bolivia [Andritsky 1988; Baer 1969; Bier & Snell 1974; Dob-
kin de Rios 1970a,1970b,1972,1973,1992; Friedberg 1965; Kensinger 1973; Kusel
1965; Luna 19844,1984b,1991: Luna & Amaringo 1991; Rusby 1923; Siskind 1973;
Weiss 1973; White 1922]. Rather detailed information is available from careful
study of its use in the Colombian Amazon [Bristol 1966; Briizzi 1962: Calella
1935,1944a,1944b; Goldman 1963; Koch-Griinberg 1909,1923; Morton 1931
Reichel-Dolmatoff 1944,1969,1970,1972,1975: Uscitegui 1959,1961]. We also
have detailed information regarding indigenous use of epahuascain Ecuador [Davis
8¢ Yost 1983; Harner 1973a,1973b,1973¢; Marles ¢z al. 1988: Naranjo 1975,1979,
1983] and Brazil [Ducke 1957; Lowie 1946: Prance 1970; Prance & Prance 1970:
Prance et al. 1977].The great ethnobotanist Richard Evans Schulces has clarified
considerably the picture of ayahuasca ethnoborany in many detailed papers and
supetb books [Schultes 1957,1986b,1988; Schultes & Hofmann 1980; Schultes &
Raffauf 1960,1990,1992]. Over this immense range, Luna has enumerated ar least
72 indigenous groups reported to have used the potion [Luna 1986b] and has listed
at least 42 known autochthonous names for the drug [Luna 1986¢]. The best
bibliographies to ayahuasca com piled so far run to over 300 sources [Luna 1986a;
Luna & Amaringo 1991]. In this book the name ayahuasca will be used in reference

both to the major source plant, Banisteriopsis caapi and to the en theogenic potions
prepared from this and relared species of Amazonian plants.

The botany of ayahuasca potions has been confused by a plethora of scientific
names atcached to plants reportedly employed in making the jungle @mbrosia. While
most reports make reference to Spruce’s Banisteriopsis caapi, also commonly men-

[14]
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tioned are B. argentea, B. inebrians, B. longialata, B. lutea, B. inm-ri?.z:.}ma, .‘B. s
tallicolor, B. muricata, B. quitensisand B. rusbyana [Schultes 1?)7.1936[)]'. gl l’l:_ll}'l[(&
to important and long-overdue taxonomic work l?_\-* qunwm Gates, the picture has
clarified considerably. The most common “other” species of aryalfmirsm, B. .i’ﬂ:'ffr{ri’:".{f
and B. quitensis, are today regarded to be synonyms for B caapi [‘(_1:1tcs 1 9 SA‘]];, 3?11
accepted as “minor” source-plants for ayahuasca are Banisteviopsis mumm:.f Er; v t;lr
the most widespread species in the genus, for which B. argentea ﬂ.l?d B. metallicolor
are two of thirty-two synonyms) and B. martiniana var. j'!a‘f!f’r.‘t.’r‘ffir# (rcport.ed as B
martinianavar. laevis) [Davis & Yost 1983; Garcia Barriga ]97_‘?; (:ﬂtcs 1982,1986;
Schultes 1975]. The former, under the name /47 or sacha (“wild ) :{yrﬁ.")‘tm.u‘a In:l.y
be used as a weaker substitute for B. caapi by Witoto and \W;lorflm Indians [.D:lws
& Yost 1983], although the Waorani use has been said to l‘ft: strlt,:trly_syrn!aohc and
not pharmacologic [Miller 1993]. Additional Banisteriopsis specics cnnsldf:rcd b}',
Schultes to be sources of ayahuascaare B. longialata and possibly B. lutea [Schultes
1986b). Some species of Banisteriopsis have eth 1.1¢)I1nc-.1ici1"1;ll uses apart fm‘m thcsc
entheogenic potions. Banisteriopsis lucida or eaji is used in fishing magic in V-.nenl
suela [Boom & Moestl 1990, while in Brazil B. r:g@:‘rapﬁy!fir root dcpoctmn is u\slcf
to treart kidney ailments [Schmeda Hirschmann &Dc Arias 1'990J. The }vu{c y-
reported Banisteriopsis rusbyana, today being clasnhcd. ;ls. Diplopterys ca ;lr:i':.*‘({hjrf
| Gates 1986], is more precisely regarded as one of thm? principal ayabiasca additive
or “admixture” plants, which will be treated in f‘l(‘[:ll!ﬂ\btf}o\\-’. BN

Early reports by Spruce [1908] and Theodor Iﬂ.ochabl‘unkcrg [1 _.)()‘ 9,1923] made
reference to different “kinds” of eaapi in the Vaupés, and Schultes found that the

Mak Tndians of the Brazilian Rio Tikié would prepare a caapi-like entheogenic .

potion from Zetrapterys methystica, also in the same .Mdpighi;lcc;lc fm:nily as ;F?z;n-
iteriopsis [Schultes 1954a,1957; Schultes & Raffauf 1990], and tlm. I\nm.panu‘ n-

dians of the Colombian Rio Apaporis similarly prepare an cntbcogcmc potion from
Tetrapterys mucronata [Schultes & R:‘lff:tl..l{" 1990]. Gates| IE)B(J rcngl.‘dcd Ef;mp!::w
methystica to be synonymous with T styloptera. Auot:hfr species of .M;I|!)1§§ u.z,j.,il‘(,.
Mascagnia psilophyllavar. antifebrilis, today known as (_,Im.'f;mrtm ;Ir.r;:'g{cfar:f(' Eﬂ ndalso
known by the synonyms Banisteria antifebrilis and Cabi paraensis) [Gates 1986] was
reported as the basic ingredient of an cnthcogeniq potion, but was part Of’:l l‘I.llfu.d
collection containing also Banisteriopsis material [Schultes 1957). Like Diplopterys
cabrerana, this species is also more properly c_'.onsiderccl to be among (J_)’(H’?.i’ir.i'xc'(;‘
admixture plants [Luna & Amaringo }991]. One of th.e more obscurjs;?cn‘;-‘;s 0

Malpighiaceae reported to be a basis for a_ym’.r{amm potions is .Lry_»{wm. '_H'T{d actes-
cens, about which we know little [Schultes 1986b). Widespread references in scien-
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tific literature to Prestonia amazonica or Haemadictyon amaz

onicum as yajé are the
results of an unfortunace error, and there are no voucher specimens to support the

inclusion of this species of Apocynaceae in the @yahuasca complex [Schultes & Raf-
fauf 1960]. Similarly, Brugmansia species (which are important as @yahuasca addi-
tive plants, as we will see below) were wrongly stated by a missionary in the 18905
to be the main ingredient of an ayahuasca potion prepared by the Ecuadorian “Ji-
varo” Indians (this is a pejorative name for Shuar Indians and will not be used in
this book) under the name nasema. This involved an unfortunate confusion be-
tween maikoa, as the Shuar call the Brugmansia species (which they use in ayahuasea),
and natemaor ayahuasca. The genus Aristolochiawas proposed in the identification
of material of ayahuasca studied by Colombian chemist G. Fischer C4 rdenas, and
this wild guess has greatly confused the subsequent literature [Schultes 1957]

In summary, a recent paper by Gates [1986], representing the most conservative

stance (thatis, a minimum ofspecies) on the number of malpighiaceous plants used

as bases for ayahuasca potions, accepted the following species:
Banisteriopsis caapi (=8. inebrians, B, quitersis]

[=B. argentea, B. metallicolor. ete.]
Callacum antifebrile [=Cabi paraénsiy, Mascagnia psilophylla)
Letrapterys styloptera (= 7. methystica)

More liberal analysis of the literature would also include the following species

reported as source plants for ayahuasca potions and accepted by Gates as valid taxa:
Banisteriopsis longialata
Banisteriopsis lutea

Banisteriopsis muricata

[=Banisteria rusbyana)

(= Banisteriopsis nit rosiodorad)
Bunisteriopsis martinianavar. subencrvial=B, martiniana var. laevis)
Lophanthera lactescens |

Tetrapterys mucronata
As we will see in Chapter Tivo, these species of Malpighiaceae are the sources of the
harmine-type enzyme inhibitors importantin ayahuascaph armacology, and known
to chemists as the B-carboline alkaloids.

Banisteriopsis caapi is a liana which grows in Amazonian lowland rainforescs. It
is found as far south as Bolivia, and as far north as Ve
in Amazonian Colombia, Ecuador, Perd and Brazil,
coastal Ecuador. Inasmuch as it is widely propag
isdifficule o establish a natural range, A
of ayahuasca within the botanical conc

nezuela and Panamd. It grows
and escaped over the Andes to
ated by cuttings for cultivation, it
Tazonian groups recognize various “kinds”
ept 3. caapi, and these doubtless represent
clones which are distincr chemical races of the plant [Gates 1982; Schultes 1986a].
Banisteriopsis muricatais a vining shrub or liana which has the largest range of any
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species in the genus. It grows as far north as south.c‘.rn .México : md,ﬂiﬂ ﬁ1r.,s:0111)té1;}.5
Argentina, both in tropical rainforest and in s_cmrdcmduous‘f:)rest [h{atclf;‘ ) ;d
/ :'.fla'u'_\'mfr;p_cfs longialata isaliana which grows in the Andes of"(_.‘olon:i ll)a_. ’t.n: ;" .
Bolivia; B. lutea is a vine growing in Argentma,‘ P‘araguay. Bolivia anc | r;'u. cF i
ding to the east throughout Brazil; and B martinianavar. .ﬁd/l:‘ma.lwa is ;1 ‘1:1::£Orthe
tropical rainforests of _f\mazon_i:m Brazil, Perti and (_,olo;n 11. cxrfrll) l; | f_,klwwn.
upper Orinoco in Venezuela [Gares 1982]. ?E'fmﬁh’?-.f styloptera ;; : .“ Tk
[rom the Colombian Amazon [Schultes & R;}ffiluf 1990); and Callaeum ants
is a4 liana from Amazonian Perd [Gates 1986; bchult?s & .Rﬂﬂ':llli' 1990]: ik
Ordinarily, ayahuasca potions consist of aqueous infusions or dccocti(?u.s\ rom
wild or cultivated lianas of Banisteriopsis caapi and related species. There 1.s— sj:anfrg
evidence for the use of Banisteriopsisspecies in Smlr.h Amr:nc:m en t:hc;)ge ncl[L,":ml ts
| Bernauer 1964; Holmstedt & Lindgren 1967; Ot 19937, ;mdiuncori u'm]:i g?‘pgl j
of the use of Banisteriopsisinfusions as a clyster or enema [De Smet 1)83.\’; % Irn“
hoden 1979; Furst 1976 Furse & Coe 1977]. SL‘.hl.llr(.‘.S also found [h;‘l‘l the ;)tot]o nf
dians of Amazonian Colombia at times .emn}:c dried lc;}vcs :11‘1L.li. ‘(;El:lfH'}r :m(:d
Banisteriopsis caapi, wrapped into cigarettes vfwth leaves of an unic ::nf 1‘ lL{: ; J:;}r;mm
species [Schultes 1985b]. Nevertheless, by ‘f;u.' the most common use of a :
potions is by the oral route of -.1dm'misFr;1t1on. il
In the preparation of ayahuasca potions, whole stems, longitu ‘11.1. )(i in.wm:r
stems, stem shavings or pounded stems o_fthe source lianas are cxtra;:tsﬁ Rl ¥ c
Sometimes, as among the Tukano of the Colombian Vaupés, pieces o t e :.iui“}li
macerated in a mortar, allowed to stand with cold ‘w:ucr, th;?.&.t.]"mnci.‘“i;it:,:
ingesting the cold-water infusion [.R.mchc-l-[)(:alm‘:lrnﬁ 11_1)71(}.]. ;I is “n;i :1 ribc.d t i
ﬁj):ff’}ﬂ({rf;z " isappealing in its simplicity, and we w1]l1 recall ¢ 1.ft. El.l}tu]( : i
Guahibo Indians chewing dried ayahuasca f:tcms ll_i.cc tnb;lcul.‘l LL{ .Il t“. ‘ ! b: i
1992]. Thesimilar practice of simply kneading the liana l.mrk. incold .\\i':m.rl .1‘.15 Aan‘
-‘\'l'lid o I)C [hC MOStCominon means Of({}'(”f’ﬁ(ff(.'(i}3r¢[1:lrﬂ[l(lﬂ mn thl.', (i_.U ‘Olll']'ll:ldﬂ i
azon [Schultes & Raffauf 1992]. The plants may also be c‘.?:tl‘:l(.‘.t(:( “)lrthl. g:i:!in:_
to prepare entheogenic potions. In s.omt: c;lst;s, f‘or’cmmp ? .11n('mg 3 e Pem i
hu:i, Sharanahua and Culina Indians in che Rio I]Ll].'l:lﬂ area o Amamm{.ntl , ..l
plant matter is heated in water for about an hpL}l.‘, filtered, ::,oolcd ;m(' :xurr%fn.l]l;?l }I
drunk [Der Marderosian ez al. 1970; Rivier & .Lmdgrcn 1972]. Il; _f;\rfmlz'.om.lrl‘ tt,zr
uador and nearby areas of northern Perd, there is a tendency tn.boll t u'p .ulu 1.111&er
in water for a prolonged period. At timcs‘thc water may bc .hml::c ;iulm n, ¢ ccla 11 . Cd.
more water then added, further boiling [’()“L‘.lwt,'d by ﬁltr‘anon— and t ?c.n pli;) mr ﬁnc
simmering of the filtrate to concentrate it, with a total of 10-15 hours cooking,
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[McKenna er al. 1984a]. This procedure is considerably more cumbersome and de-
cidedly not energy-efficient. While heatin g would be expected to enhance the ex-
traction of the ayahuasca alkaloids into water. there is evidence that the prolonged
heating leads, as would be expected, to degradation of some of the active com-
pounds. Flarmaline, for example, which is an important secondary alkaloid of Bay-
isteriopsis lianas, and appeats to be one of the most active enzyme-inhibitors in the
plants, seems to be largely or com pletely destroyed by the heating process, as we will
see when we discuss @yahuasca pharmacognosy.

The tesulting ayahuasca brews are ingested in a shamanic or ethnomedicinal
context. While it has been suggested thac the potions may be important as a sort of
chemotherapy against parasitic worms [Rodriguez ez al. 1982], by far the most im-
portant use of @yahuascais as what Luna astutely called a “plant teacher”—the aya-
huasca plant and potion is itself the teacher of the aspiring shaman [Luna 1984a,
1984b]. Accordingly, ayabuascais of paramount importance in the apprenticeship
of a neophyte payé or shaman. In preliterate cultures, the shaman, like the Aztec
pakini (“who consumes medicine”) ingests the pharmacotheon, the medicamentum
divinum, in order to learn from this “plant teacher” the cause of the disease, the
appropriate therapy and the prognosis. It is precisely as a result of the divine
knowledge conferred on the healer by the plant teacher that such a practitioner is
regarded to be a shaman [from Tangusian saman), Ppayé, yachaj, or Mazatec cho-ta-
ct-ne—"one who knows” [Qtt 1993].

In the case of the Peruvian ayahuasqueros, the shaman also may le

arn icares,
supernatural melodies, from the plant [Giove 1992; Luna 1984a,1984b)]. It was
suggested that the 7earos are synasthetically tran smogrified @yahuasca visions [Bel-
lier 1986; Gebhart-Sayer 1986; Siskine 1973]. Images derived from ayahuasea vis-
ionsarea prominent feature of Amazonian arr [Reichel-Dolmatoff1 971,1972,1975,
1978]. The magical melodies and ayahuasca-inspired art, as much as the ench cogenic
effects of the potion itsclf, are thought to lead to an “wsthetic frame of mind”
considered to be vital to the healing process—music and art as therapy [Gebhart-
Sayer 1986]! The lovely tatcoos and body paint used by shamans are thought to
represent “healthy” versions of the patterns which the shaman can see on the skin
of the pacient. Different illnesses lead to specific discortions in the healthy designs,
and ayahuasca s a potent aid for the shaman in “repainting” the patient, thus resto-
ring health[Luna 1992,1993], Similar @sthetic/therapeutic ideas likely prevailed in
ancient Mexican shamanic healing. For the ancient Aztecs, in xdechitl in cuseatl—

“inflowerinsong”—wasa metaphor for the entheogenic state temicxach, the “Howery
dream” of the shaman/ priest, expressed in recpillatolli, a sacred language of shamans
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. : inebriated
ind poets, the divinely-inspired logos, oracular speech of thf th-di.lmatltrffelél:] 0:::,“. 9
Ilw <~f1thcogenic plants, depicted visually as “speech scrolls™ wit }_szpu:llv o
[t' viceres 1984: Lean Portilla 1961; Ortiz de Montellano 1990]. facurally
aceres 1984, L la 1 e i
inely-inspired sound would be thought to have healing properties

Avaruasca ADMIXTURE PLANTS

i ! se of straight ayahuasca—infusions em-
ere is some evidence for the use of straight 2
Although there is some evid : . i
1]i)\’ingiﬂﬁlﬁ'f’t’?‘fﬁpﬁl‘i caapi(or a related species) bylrsclf—*b.y f.u(‘i l{1t " mon
: : i ini er plants in ¢ ion /
} ctice is the brewing of potions containing other plants in addi s
e These itives or admixtures were recently characreri-
steriopsis bas scaadditives or admixtures l
isteriopsis base. These ajabuasc ia” [McKenna et 2l 1986], and indeed, some
zed aptly asa “traditional pharmacopeeia” [McKenna ez al. A e
97 yecies in 39 families have been reported as ayahuasca a 1tlvlcs. any of i {m)F
o I i i {1 many are known source:
. : : in the 1t, and a good many
P ntheogens in their own right, . yiuaa
O ; -eported wyahuasca admixtures are listed in Table I,
biodynamic compounds. The reported ayahuas . o
nd several categories of these will be discussed in some de {.. asically e
b ign| i ategories, each tc
syahuasca admixtures may be broken down into three broad categ ddi,t it
ved) A i - f : 4 A ki g
liscussed in turn: 1) non-psychoactive and presumably tl‘lC]{.:.lpelIIilL 1 r,lic i
sl p isi i, Si -us is entheoge S¢
sion: e my focus is
- opens or visionary drugs. Since my .
mulants; and 3) entheogen : ) : R AL
of ayahuasca, the last category will be given by bful‘ Ehlt, _{_‘i:go i
: i itives: This is the most nebulous category c . .
Therapeutic Additives: This : e
. i “the e, the many non-psychoac
. o o atch-all to explain, for the nonce, ) S
ives, and is a sort of catch-all : SARRE N
E f‘ is known) and pharmacologically-obscure admixture plants, all iy
$O. T e ntes i T b ' huasca, like the ancient Mexican
not likely to be entheogenic. I conjecture that ayahuasca, like th:;;”u l; e
are not likely > a1 srasi beasie (Theohiema osias.
acdhuat! potion based on an aqueous infusion of cacao hmn.a( .{M‘ e “Cq{;
e | i shi tent México, cac
represents a sort of all-purpose pharmacological vehicle. Ifl ancie pMetico ouap
Pti ns were used as a basis for entheogenic kykeons containing pslln g .t o
OTIOTLE N b ' ; i : Pl TR i
tooms and other inebriating plants, as I showed in my hool\fam t t l]ﬂy i
' . { inistrati a great many ot
1985]. Such potions were also used for the administration of a gre A
ediah i Ut ‘POSE wwen a Cursory exam-
medicinal plants with a more specific therapeutic purpose, as_uu}u i “E]em.-m_
. ; : ) i arma awillshow £
ination of Francisco Herndndez's Mexican plant ph.um.t;:oprcl 1wi il iy
et ixtures to ayahtasca must have a spe
351]. T suspect t any of the admixtures to ays s
dez 1651]. T suspect that many A iy hii i
ik i ac sca, the queen of plant m _
sutic I ; d are added to ayahuasca, © |
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ir efficacy, whether by a specific pharmacological m ol
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many of the plants contained pharmacologically-active constituents (or belon ged
to genera or families containing such), but whose pharmacological rationale as aya-
huasca admixrures was a “complete mystery” [McKenna er al. 1986]. Even more
mysterious were the numerous ayahuascaadmixcures for which we have no chemical
data whatever. I agree with the authors thar this category of admixture plants holds
great potential interest for western science, and I expect further research will show
that some of the unknown plants are psychoactive, while others have more specific
therapeutic effects. The fact that Amazonian shamans are known to bioassay unfa-
miliar plants in self-experiments by add ing them to ayahuasca [Miller 1993; Mone-
gomery 1992], or by “examining” them while under its influence [Bristol 1966]
gives me further confidence in a specific phytotherapeutic dimension of :?}‘(d}.’t‘r{.\'(ﬁd.
A recent review disclosed that four of the five most common anti-rheumatic plant
rgcdlcincs in Amazoniaare known ayahuasea additives: Alehornea castaneifolia; Brun-
Jeélsia grandiflora subsp. schultesii; Mansoa alliacea and Maytenus ebenifolia | ‘Pr:mcc
& Ka l'.lunki 1984]. Their use in @yahuasca must be therapeutic and non-visionary.
Stimulants: As we will sce in Chaprers Two and Three, plain infusions of aya-
‘)’_'Hm‘.f(‘d have pronounced soporific or sedative effects, and it is therefore not surpris-
ing that plants con taining known stimulants have been reported as addirives m. aya-
huasca, “to give strength to deal with ayahuasca” |Schultes & Raffauf ]‘)901. The
most widely reported scimulant additive to ayahuasca is guayusa, the leaves of Hex
guayusa [Shemluck 1979]. The Shuar, Runa and Quijos Quichun Indians of F.(‘m.—
dor add leaves of this traditional stimulant to z;;y:zi'):m.rr.rz [Furst 1976; Kohn 1-9.9;"2;
Orte 1993: Russo 1992; Schultes 1972b; Schultes & Raffauf 1990]. Jesuit missions
grew commercial plantations of guayusa in the colonial period, and there is a 17th
century report of adding guayusa 1o a potion containing f)’mqum;m;md )"\"?f.'ﬂf‘f‘d’i’-?f-‘f
spcciei , besides Banisteriopsis [Schultes 1979b]. Guayusais a log relative of the f‘ﬂ—.
mous .‘)outh._e\mcrican stimulant mate (or maté; Hex pavaguariensis, also known scien-
tifically as I paraguayensis or I paraguensis) and of the North American stimulanc
yaupon ({lex: vomitoria). Like 1 ambigua, these species conrain caffeine, and leaves
ofa Shll:.]l'stl':lil‘l of 1. guayusa were recently shown to contain 7.6% caffeine, making
this by‘ far the most potent caffeine-containing planc known [Bohinc ef «/. 1977;
Lc.v.m et rd‘., ]_‘.19“1 s Power & Chestnut 1919]. Yaupon was reportedly used as an “hal-
1}1C1110g.t'.n to “evoke ccstasies” among Norch American Cherokee I ndians, who,
like their Shuar counterparts, usec serong infusions of Zex leaves to induce ceremon-
jal \-'(.}miting for purification [Hamel & Chiltoskey 1975; Lewis et al 1991].
Similarly, the Amazonian stimul;mr_yam or Faullinia yoco, a caffcinc-c-u-nr:linin r
relative of the famous Brazilian c:1fﬁrinc-plant'gmnwmi (P;;':dz’z'mirz cupanavar. sr;rff:'[iri)‘
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[Henman 1982; Schultes 1942,1986a; Schultes & Raffauf 1992] was recently re-
ported as an ayahuasea additive among the Colombian Siona Indians [Langdon
[986]. T'his important Amazonian stimulant is unique among caffeine-containing
drugs in that the bark, rather than the leaves, is the part extracted for its high caffeine
content [Schultes 1942,1986a,1987; Schultes & Raffauf 1992]. By the same token,
Peruvian Campaand Colombian Barasana Indians may take ayahuasca with cocaine-
containing leaves of Erythroxylum cocavar. ipadi [Holmstedt e al. 1978; Schultes
1981; Wilbert 1987]. In these cases, too, the rationale appears to be a stimulating
hoost to conteract the soporific affects of ayahuasca, and “ro give strength to deal
with” the drug. As1will describe in Chapter Three, I found the effects of ayahuasca
prepared using guayusa leaves by Quijos Quichua ayahuasqueros still to be quite
soporific, with no visionary or entheogenic effects. -

Entheogens: By far the most interesting category of ayahuasca additives are the
visionary or encheogenic plants, which fall into fourbroad subcategories: 1) Nicotiana
[nicotine]; 2) Brugmansia [tropane alkaloids]: 3) Brunfelsia [scopoletine]; and 4)
Chacrunal Chagropanga [DMT], the entheogenic tryptamine-containing plant ad-
mixtures. We will briefly discuss these four subgroups, and deal with the last in
much greater detail in Chapters Two and Three. All of these plants have the same
pharmacological purpose in ayahuasca—to enhance the entheogenic/visionary qual-
ity of the potions as an aid to shamanic divination. All of the plants in the first three
subcategories fall into the family Solanaceae, whereas the tryptamine-containing
category involves plants in the families Malpighiaceae and Rubiaceae.

The cultivated tobacco species, Nicotiana tabacumand N. rustica, are among the
most common and widespread of all @yahuasca admixture plants. Although this
important class of @yahuascaadditives has been all-but-overlooked in the literature
on the potion, Johannes Wilbert recently reviewed the general ethnobotanical lit-
crature on tobacco in South America, including its prominence as ayabuascaadmix-
ture or cohort [ Wilbert 1987]. Wilbert mentioned the association of tobacco with
ayahuasca among the Aguaruna, Barasana, Campa, Cocama, Lamista, Machigenga,
Omagua, Piro, Shipibo, Shuar and Tecuana Indians, and such use has also been

reported among the Quijos Quichua and Secoya Indians of Ecuador [Ott 1993;
Vickers & Plowman 1984]. Sometimes tobacco infusions are added to ayahuasca,
or drunk alternately with the potion, and at times tobacco accompanies ayahuasca
in the form of snuffs and clysters, or by smoking [ Wilbert 1987]. Tobacco, even
more than ayahuasca, is the shamanic drug of Amazonia and the Americas as a
whole—as Wilbert commented of the Zdparo Indians, the shamans: “take aya-
huasca... to see better but believe that their true power derives from tobacco”
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[Wilbert 1987,1991]. Tobacco, like ayahuasea, is a fundamental “plant teacher” of
the aspiring shaman [Schulres & Raffauf 1 992] and among the Quijos Quichua, for
exa‘mple. the neophyte shaman must first serve an apprenticeship with tobacco
before graduating to an apprenticeship with ayahuasca [Alarcén 1990]. Source of
the potent psychotropic drug nicotine, which can only enhance the visionary
potency of ayahuasca potions, South American tobacco species have also been used
as dart-poison ingredients [Bisser 1992].

Another important category of visionary additives to ayahuasca potions are the
fcnthcogmic species of Brugmansia, known variously as huanto, matkoa, misha, ete.
in various Indian languages, and as borrachero or Sloripondio in Spanish. The Sha-
ranahua, Shuar, Ingano, Quichua and Siona Indians add Brugmansia suaveolens
leaves to their ayahuasca potions, and leaves of B, insignis may also be so used, to-
getherwith leaves, stems, seeds, and ashes of leaves of other Brugmansiaspecies [Chan-
go et al. 1984; Langdon 1986; Lockwood 1979; Schultes & Raffauf 1990,1992;
Vu:.](crs & 'Plowman 1984). All of the Brugmansiaspecies are potent en theogens in
theirown right, commonly used as divinacory agents from México [Lipp 1990,1991]
south, particularly in the Andes from Colombia to Chile [Polia & Bianchi 1.‘.)-93:
Schultes & Raffauf 1990,1992: Walton 1 970] and their addition to ayahuascacan ;rnl.v
result in considerably enhanced visionary potency. We know nhthing about the
pharmacological interactions of their contained tropane alkaloids, especially sco-
polamine or hyoscine and hyoseyamine [Bristol e¢ 2/ 1969: El Imam & Evans 1990;
E'.va}_ls et al. 1965; Rivera et al. 1989], with ayahuasca-derived -carbolines. -

| Ihesolanaceous Brunfelsiaspecies constitute an important, butobscure, category
of ayahuascaadmixture plants. Several Indian groups of Colombia and of Ecuador
add bark, leaves or roots of Brunfelsia _g?wz.rfg'ﬂ.«;rr{. B. grandiflora subsp. schultesii 01;
leavesof B. chiricaspi to their ayahuasca [Kohn 1992; L;im:doh 1986; Plowman 1977:
Schultes & Raffauf 1990,1992]. Brunfelsia ‘¢{r;m/ffﬂﬁr.‘z;ubsp..s'r:}_',-m"rz.'_w'i, I\'nov\;n ;1.;
chiviguayusa ot chivic-sananho, is primarily used in ayahuasca, but chiricaspi, the
Ea'rt_rqﬂ-£~'i:t species with the same name, is sometimes used as a solitary entheogen by
Kotin, Mai Huna, Siona and Ingano Indians [Plowman 1977; Schultes & Raffauf
1990,1992], and is considered to be preferable to chiriguayusa. The chemistry of
this genus is obscure, but the apparently psychoactive coumarin scopoletine! is
known from these species, and also from the well-known Brazilian cthnouwdicins;f
mandcd, the root of Brunfelsia uniflora, likewise used as a shamanic inebriant [Mors
& Ribeiro 1957; Plowman 1977; Schultes & Hofmann 19860].
| Of the miscellaneous and chemically obscure admixture plants, a few might be
cited as prospective entheogens. The Sharanahua Indians add unidentified species

[22]

Narurar History OF AYAHUASCA

ol Lpiphyllun and Opuntia cacti to their ayabuasca, the latter making “the effects
very strong” [Rivier & Lindgren 1972; Schultes & Raffauf 1990]. Since several spe-
cies of Opuntia are known to contain trace amounts of mescaline, the active en-
theopen of the famous péyotl cactus of México and the United States [Anderson
1980: Ma el 1986; Ote 1993; Pardanani efal. 1978; Schultes & Hofmann 1980],
there is the possibility these eyahuascaadditives may contain the famous entheogen.
Alchornea castaneifoliawas reported asa Peruvian additive [Luna 1984a,1984b] and,
since the related species A. floribundais an adjunct to African entheogenic powders
based on eboka, Tabernanthe ibaga [Schultes & Hofmann 1980], both of these eu-
phorbiaceous species must be regarded as probable entheogens. Finally, the use of
the myristicaceous Virela surinamensis as an ayabhuasca admixture may suggest the
presence of the entheogenic tryptamines found in 13 species of this genus [Holm-
stedu eral 1980; McKenna et al. 1984b)]. Indeed, thisspecies is used in the elaboration
ol entheogenic “pellets” by Bora, Muiname and Witoto Indians of the Colombian
Amazon [Schultes 1969b; Schultes & Raffauf 1990,1992; Schultes & Swain 1976;
Schultes e al. 1977), although preliminary analyses of bark, leaves, seeds and a
“paste” of V. surinamensis were negative for tryptamines [Holmstedt er a/. 1980].
Which brings us to the most important category of @yahuascaadmixture plants,
those containing the short-acting entheogenic tryptamines, especially N NV-dime-
thyltrypramine or DM, and secondarily 5-methoxy-V, N-dimethyltryptamine (5-
McO-DMT; present in trace amounts in traditional ayabuasca additives but in sig-
nificant amounts in some prospective ayahuasce analogue plants). The most com-
mon of these are chacruna or amivucapanga, Peychotria viridis in the Rubiaceae or
coffee family, and chagropanga, chalipanga or oco-yajé, Diplopterys cabreranain the
same family as apahuasca, Malpighiaceae (previously known in the literature as
Bunisteriopsis rusbyana). In both cases, it is the leaves of these plants which are added
(o ayahuasea to “heighten and lengthen” (if not entirely create) its entheogenic
clfects [Schultes & Hofmann 1980].

In 1965 José¢ Cuatrecasas reported the collection in the Colombian Putumayo
region ofan additive to ayahuascain the Malpighiaceae family of Banisteriopsis caapi,
which Kofin and Inga Indians called oco-yagé, yagé-tico or chagropanga, and which
he called Banisteriopsis rusbyana [Cuatrecasas 1965]. Schultes had previously docu-
mented the use of the leaves of this liana as an @yabuasca admixture by Colombian
Mocoa Indians [Schultes 19571, and there were additional mentions of it, always
referring to the use of leaves and young shoots of the plant [Harner 1973b; Reichel-
Dolmatoff 1972,1975]. As cited above, today the plant has been transferred to
another genus, and the accepted name is Diplopterys cabrerana [Gates 1982,1986].
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In 1965-1968, three different groups reported the isolation [Poisson 1965] or

detection [Agurell et @/, 1968; Der Marderosian e al. 1968] of DMT in leaves of

D cabrerana. The isolation by Jacques Poisson was from leaves of the plant col-
lected by Claudine Friedberg from Shuar Indians preparing natema, and the sub-
sequent detection work involved leaves collected by Homer V. Pinkley, who had
obscrved their use by Kofin Indians of Amazonian Ecuador in the preparation of
ayahuasca. The fact that it is the feaves of this liana, not the bark, that are used in
the potions, combined with the fact that these leaves contain tryptamines rather
than the characteristic B-carbolines found in Banisteriopsis, justifies the inclusion of
this plantin the category of admixtures. As I will discuss ac length in Chapter Three,
there is a definite synergy between the tryptamines, ordinarily inactive orally, and
the B-carbolines, which by themselves lack interesting effects.

Like Banisteriopsis caapi, Diplopterys cabrerana grows in Amazonian lowlands,
and the plant has been collected only in southern Colombia and Venezuela, eastern
Ecuador, northern Perti and western Brazil [Gates 1982]. Like B. caapi, D, cabrerana
rarely flowers, and is normally cultivated by shamans for use in ayahuasca. Both plants
arecommonly propagated by cuttings. While A. caapi fruits are eriple-winged sam-
aras clearly adapted for aerial dispersal, D. cabrerana fruits appear to be adapred for
flotation and subsequent warer dispersal, leading Gates [1982] to conclude that the
natural habitat of the species was riverine (0co-yajé in Tukanoan means “water
yajé”). Collections from Pertt and Ecuador were all sterile, suggesting they are
cultivars; the only fertile collections were from riverbanks in Brazil, Venezuela and
Colombia. Schultes reported that another related species, Diplapterys involuta (ex-
cluded by Gates from the genus, classified racher as AMezia includens) is known as
wyahuasca negro, suggesting use in the potions, though none has been reporced
[Schulees 1983]. The ethnobotanical literature is unfortunately vague as to the
quancity ofleaves of Diplopterys which may be added to a typical dose of ayahuasca.

Comparatively more is known abouc the ethnobotany of anacher foliar additive
to ayahiasca potions, the leaves of Rychotria vividis, in the Rubiaceae or the coffee
family. Called chacrunain Pert, and samii ruca or fzrnirriwy)ngfz in Ecuador, leaves

of this shrub are similarly added to ayahuasca w enhance its visionary potency
[Kensinger 1973; Kohn 1992; Miller 1993; Prance 1970: Prance & Prance 1970;
Prance er al 1977; Schulees 1969b; Weiss 1973]. As was the case with leaves of
Diplopterys cabrerana, leaves of Pychotria viridis contain DM T as principalalkaloid
[Der Marderosian er al. 1970; Rivier & Lindgren 1972] Again, we will leave undil
Chaprer Three a discussion of the pharmacological synergy between DMT and the
Banisteriopsis alkaloids: suffice to say that DMT is the key ingredient, responsible

[24]

Narural HisTory oF AYAHUASCA

for the entheogenic effects of Diplopterys or ]?fydmtrif lcn.'F—cuntainu‘*lg fyr:{u}a:zsm
[uuinns--—:lcco;ding to Peruvian Indian informants, ‘rmc. sees .nochu;llg ;mt SEE
this ingredient [Rivier & Lindgen 1972]. T would agree with this, 11‘10 1f)1;1g dldit‘
say one sees nothing interesting taking ayahuasca withouta tryptamine-rich a
ive, ot the addition of some other potent entheogen. Bl
Vychotria carthaginensis hasalso been reported.l'y used as an xf}f(z}',run.'.-:?a:..l : ;; l:l;l:l‘g“.:
and p.:rclimin:try studies likewise dt:t.cctcd DM:TII:I ]tca}:fcs ;:f ,thlf‘ipdcit.\vari:uq *
Lindgren 1972]. Although‘ Hy:,‘/mrrf:z P_;);;_-britrra?fv{zl:: 1:1?\ lc(;,gq::: fqﬁ‘)b] ;"_]d 2
ports as an ayabuasca admixture [Pinkley 1)6?. Schu tc.: ( Q _.h_ o \i,n i
cven reported to contain DMT [Der Marderosian ef al. 1970], Sc ultes \ ; :, ; s
acterized thisas an herbarium error [Schultes 1986b], :1¥1d the H}ﬂtCl'l.ilfJ‘ :11;.1‘ yrec 1\“ 1;
actually P viridis [Der Marderosian et mf. 1970]. V;mou.-f unidenti 15: ‘.“E)CC‘;L;_.(':.
Iyehotria are also used as ayabuasca admixtures by Peruvian Shamn‘ ua 1;::1 dJ.
shinahua Indians. Rychotria leaves called pishikawa and /fm.'ni’.r:r..wz.wcrc ac :: 2to
wpahuasea by Sharanahua of the upper Rio I.-’urfls region [Rivier & led;felll 1 J7h ]'.
and the latter was said to be inferior. This must‘corrcspond to the L;S[L“Tl- cilltl
Psychotria leaf admixture matsi kawa, which was {'(?u‘nd to be devoid o alkaloids,
in contrast to another Pychotria leaf additive to nixi pae (qv.f.:fmzrmr) potions, Tzilm
Lawn, which contained substantial amounts [Der Nfal‘c!cl‘0515l11 .et' al, %970]. c‘
(ashinahua who prepared the nixi paelived on the Rio Curanja, m‘ tlu; salpc, u“[.)pf;
Rio Purts region of Perti. Nai kawa was 1‘.hnug}'1t to be P2 m"a‘f‘rz, B :,.fm; _uzg:lr.!m. . :
horizontalisor I marginata. Clearly, more detailed taxo nomic :mfi ethno mt:gm‘(..lf
studies are needed to clarify the identity of these Pychotria species '.A I;ll:;l‘n] el‘ &
species of the genus are used echnomedicinally throughout Am‘amm:l [?: ;13 tc.t
Raffauf 1990], and P insularum and other species are used widely in Polynesian
cthnomedicine [Cox 1991; Whistler 1992]. . . Bt
Psychotria viridisis a shrub or small tree with shm}r leaves, solmt,wi 1:11:1.?11'{‘;’1q i it
appearance to a coffee tree. The plant is also .Found. in the AI:ﬂMm}- ow {'u.: (} i
orows farther north as well, in Central America, and may also !‘:c ound in ‘,u 1
’[.:"ichultcs & Hofmann 1980]. Although it produces coi}‘c&bcanrll‘kc seeds, t}lcsc :ul‘c
difficult to germinate, often taking as much as six mon.ths. I-IT plll:tnt 1:1:;;122
propagated from leaf cuttings, which are partially buried wit 1‘1f e fc?qg]
sometimes fallen leaves spontaneously form daughter plants [Hamso'n 1993].
This is the overall picture of #yahuasca admixcure plan.ts~—{‘ur.rhcr 111{'0[111'.1“0['1
can be obtained by consulting the references in Table I. Thc review b}-'II;f,[cKcn{u
et al. [1986)] furnishes chemical and ph:n‘m_acologlc;ll d{:t:l.ll.?, and sce 111? )r;mnfn.la
theon for a review of the ethnomedicine of ayahuasca additives [Ore 1993]. [ mighe
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mention that some groups are reported to have used various ayahuasca addicives,
such as the Shuar, who have been reported to employ four different entheogenic

additives to natema or ayahuasca—Diplopterys cabrerana [Harner 1973b); Brunfelsia

species [Schultes & Hofmann 1980]; Nicotiana species and maikoa or Brugmansia
species [Schultes 8 Raffauf 1990]. The Sharanahua of Perti have been cited as using
atleastnineadmixture plants, including the known entheogens Bru gmansia suaveolens
[Schultes & Raffauf 1990] and Bychotria viridiy, aswell as the unidentified / Yyehotria
species listed above, and vatious plants unknown from a chemical/ pharmacological

perspective [Rivier & Lindgren 1972]. Six prospective additive plants— Brugmansia i

versicolor, Ocimum micranthun, Alternanthera sp-s Cyperus sp., Calathea sp. and
Pyychotria poeppigiana—are reportedly cultivated in home gardens in Peruvian
Amazonia, conceivably as ayahuasca admixtures [Padoch & De Jong 1991].
While there do exist some reports of taking ayahuasca neat, that is, with no
ingredients other than Banisteriopsis species (such as Spruce’s report of Guahibo In-
dians simply chewing the dried stems of Banisteriopsis), we have no information on

the resulting effects. In all evencs, by far the most common practice is brewing

potions with one or several additives. We also have little or no information on the

effects of tobacco and other solanaceous plants when added to ayahuasca, most eth-

nographers lacking a stomach for “nauseous beverages” like ayahuasca. By far the
most important additives are the tryptamine-containing leaves, The pharmacog-
nostical evidence we are about to examine will explain why. Plain ayahuascais more

of a sedative than a stimulant, and generally speaking, entheogens are stimulants, i
Fassiflora species used echnomedicinal ly. which also contain ayahuasca-type B-car-
boline alkaloids, are used as sedatives and tranquilizers [Joyal 1987; Monardes 1990: il
Nicholson & Arzeni 1993; Oga er al, 1984; Speroni & Minghetti 1988). Since our
interest here is apabuasca as enthcogen, we will focus on the most common ad-
ditives, the tryptamine-containing Aychotria and Diplopterys leaves, which in face ||l
are the stimulating and entheogenic constituents of the leaf-enriched ayahuasca M

potions. As we will see, there is a clear-cut pharmacological synergy, which I have

been at pains to elucidate w1z self-experiments, between the B-carbolines of B i
terigpsis species and the DMT contained in Prychotria and Diplopterys admixeure

plants. Indeed, the B-carbolines function here not as specific psychotropic con-
stituents but as enzyme inhibitors, to prevent our bodies from deactivating the
DMT contained in the leaves, which is not ordinarily active orally. The sound and

the fury in ayehuasca, which has accracted so much accention to this pan-Amazonian
ambrosia, is ironically a result of alkaloids not found in Banisteriopsis species, but |}
extracted from the leaves commonly added to the potions throughout Amazonia!
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TabLE I .
Avaruasca ADDITIVE PLANTS

ACANTHACEAE ‘
Jéliostachya lanceolata Nees var. crispa Nees' [Schultes 1972a]

AMARANTHACEAE | URIE
Alternanthera lebmannii Hieronymus' [Garcia Barriga 1958, St.hl.llt(.‘s 1957]
Iresine sp. [Schultes & Hofmann 1979]

APOCYNACEAE s | ‘
Himatanthus sucuuba (Spruce ex I\’lucllcr-!\rgm-lcn.fls) Woodm_m c{)L-':i-lllt; 1(‘{))?4“
Malouetia tamaquarina (Aublet) DC. [Pinkley I?J?g:)?tj‘.llu]tcs 1957,196

- et L
Mandevilla scabra Schumann [Luna & Am.lr.mgo 291) B,
lihernaemontana sp. [Luna 1984a,1984b; Pinkley 1969; Schultes 1972a]

AQUIFOLIACEAE ‘ ]

Hex: 'gmg_um Loesner® [Furst 1976; Schultes 1972b; Schultes & Raffaut 1990]

"ARACEAE
Montrichardia arborescens Schote [Luna 1984a]
BIGNONIACEAE | ] b

Munsoa alliacea (Lamarck) A. Gentry* [I.ur}a 1984b)] |

lisbebuia beteropoda (DC.) S;mdwith [}McI&cnnu et al. 1986)
Tibebuia incana A. Gentry [Luna 1984a]

Tabebuia sp. [Luna 1984b] ! |

Tynnanthus panurensis (Burman) Sandwith [Luna 1984b]

" BOMBACACEAE _

Cavanillesia hylogeiton Ulbrich [Luna & Amaringo 1‘9_‘)1] o
Cavanillesia umbellata Ruiz et Pavén [Luna & Amaringo 1991]
Ciiba pens Saertner [Luni 1984b]

Ceiba pentandra (L.) Gaertner [Luna 1¢ il

Chorisia insignis Humboldt, Bonpland et Kunth [Luna 1984b]
7 A R A e M) 6]

Chorisia speciosa [McKenna et al. 198 i .
sz?;;ribca “ishpingo” |Arévalo Valera 1986; Wassén 1979]

BORAGINACEAE . i | .
Tournefortia angustifolia Roemer et Schultes [Vickers & Plowman 1984]
CACTACEAE

Epiphyllum sp. [Pinkley 1969; R'wici ,& Lindgren 1972]

Qpnn'tia sp.! [Rivier & Lindgren 1972]
CARYOCARACEAE ¢

Anthodiscus pilosus Ducke [McKenna et al. 1980]
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CELASTRACEAE

Maytenus ebenifolia Reiss® [Luna 1984a,1 984h]
CYCLANTHACEAE

Carludovica divergens Ducke [Luna 1984a]
CYPERACEAE A

Cyperus digitatus Roxburgh [McKenna et a/. 1986]

(_zypmw.\' prolixus Humboldr, Bonpland et Kunth [McKenna et «/ 1986]

Cyperus sp. [Pinkley 1969; Rivier 8¢ Lindgren 1972) -
DRYOPTERIDACEAE |

o " ¢ 7 P " PR 9 & T s o ek |

L na};}:@?{“gﬁf;;;:;&g&égﬁs) J. Sm. [Pinkley 1969; Rivier & Lindgren 1972]

Erythroxylum coca Lamarck var. ipadi Plowman® [Wilbere 1987]
EUPHORBIACEAE '

Alchornea castaneifolia (Willdenow) Just.? [Luna 1984a,1984b)

Hura erepitans L. [Luna 1984a, 1984b] -
GNETACEAE

Gnetum nodiflorum Brongniart [Schultes & Raffauf 1990]
GUTTIFERAE

Clusia sp. [Rivier & Lindgren 1972; Schultes & Raffauf 1990]

- Tovemita sp. [Luna 1984b] il
LABIATAE

Ocimum micranthum Willdenow [Pinkley 1969)
LECYTHIDACEAE

Couroupita guianensis Aublet [Luna 19842a,1984b)]
LEGUMINOSAE

Bauhinia guianensis Aublet [Luna & Amaringo 1991]

Caesalpinia echinata Lamarck [Luna 1984a] )

Calliandra angustifolia Spruce ex Bentham* [Luna 1984b]

Campsiandra laurifolia Bentham [Luna 1984a) I

Cedrelinga castaneiformis Ducke [Luna 1984b]

Lrythrina glauca Willdenow [Luna 1984b)| |

Erythrina poeppigiana (Walpers) Cook [McKenna ef af 1986]

Pithecellobium laetim Bentham [Luna 19864b) |

Selerobium setiferum Ducke [McKenna et al 1986]

Vowacapoua americana Aublet [Luna 1984b)| .
LORANTHACEAE

Phrygilanthus eugenioides (1..) HBK [Pinkley 1969; Rivier & Lindgren 1972]
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Phrygilanthus eugenioides (L) HBK var. robustus Glaz. [McKenna er al. 19806]
Phtivusa pyrifolia (HBK) Eichler [Luna 1984a,1984b]
MALPIGHIACEAE

Diplopterys cabrerana (Cuatrecasas) Gates' [Agurell er al. 1968; Der Marde-
rosian et al. 1968; Pinkley 1969; Poisson 1965; Schultes 1972a]

Diplopterys involuta( Turczaninow) Niedenzu = Mezia includens (Bentham) Cua-
trecasas® [Schulees 1983]

Mascagnia psilophylla (Jussieu) Grisebach var. antifebrilis Niedenzu' = Cabi
paraensis (Jussieu) Grisebach; Callaewm antifebrile (Grisebach) John-
son [Schultes 1957] :

Stigmaphyllon fulgens (Lamarck) Jussieu [Schultes & Raffauf 1990]
MARANTACEALE

Calathea veitchiana Veitch ex Hooker fil. [Schultes 1972a]
MENISPERMACEAE

Abuta grandifolia (Martius) Sandwith [Luna 1984b]

MORACEAE

Coussapoa tessmannii Mildbread [McKenna ez al, 1986]

Ficus insipida Willdenow [Luna 1984b]

Ficus ruiziana Standley [McKenna ez al. 1986]

Ficus sp. [Luna 1984b)]

MYRISTICACEAE
Virola sp. [Luna 1984b]
Virola surinamensis (Roland) Warburg [Luna 1984a,1984b]
NYMPHIACEAE
Cabomba aquatica Aublet [McKenna et al. 1986]
PHYTOLACCACEAE
Petiveria allivcea 1. [Luna 1984b]
PIPERACEAE
Piper sp. [Schultes & Raffauf 1990]
POLYGONACEAE
Triplaris surinamensis Chamisso [Luna 19844a,1984b)]
Triplaris surinamensis Cham. var. chamissoana Meissner [McKenna et al. 1980]
PONTEDERIACEAE
Pontederia cordata 1..° [Schultes 1972a]
RUBIACEAE
Calycophyllum spruceanum (Bentham) Hooker fil. ex Schumann [Luna 1984a]
Capirona decorticans Spruce [Luna 1984b]
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RUBIACEAE
Guettarda ferox Standley [McKenna et al, 1986]
Peychotria carthaginensis Jacquin® [Luna 1984a; Pinkley 1969;: Schultes 1972a]
Rychotria psychotriacfolia (Seemann) Standley [Pinkley 1969; Prance I‘J%"O]
Pyychotria “batsikawa” [Der Marderosian et al. 1970: Rivier & Lindgrcﬁ 1972]
Dyychotria “nai kawa” [Der Marderosian et al. 1970] .‘ :
Pyychotria “pishikawa” [Rivier & Lindgren 1972]
Pychotria viridis Ruiz et Pavén' [Luna 1984a: Pinkley 1969; Prance 1970]
Rudgea retifolia Standley [Schultes 1985a; Schultes & Raffauf 1990]

Sabicea amazonensis Wernham [Hugh-Jones 1979; Schultes 1985a; Schultes &

Raffauf 1990,1992]

Unecaria guianensis (Aublet) Gmelin [McKenna et a/. 1986]
SAPINDACEAE

Baullinia yoco Schultes et Killip* [Langdon 1986]
SCHIZAEACEAE

Lygodium venustum Swarez [Pinkley 1969; Rivier 8 Lindgren 1972]
SCROPHULARIACEAE | '

Scoparia duleis 1. [Luna 1984b]
SOLANACFAE

Brugmansia insignis (Barbosa-Rodrigues) Lockwood ex Schultes! [Schulies a8

Raffauf 1990]

Brugmansia suaveolens (Humboldt et Bonpland ex Willdenow) Berchtold er Presl!

[Dobkin de Rios 1970b; Luna 1984a,1984b; Rivier & Lindgren 1972]
Brunfelsia chiricaspi Plowman® [Plowman 1977] ) |
Brunfelsia grandiflora D. Don' [Plowman 1977; Schultes & Raffauf 1990]

Brunfelsia grandifloraD. Don subsp. schultesiiPlowman'> [Luna 1984b; Pinkley |

1969; Plowman 1977; Schultes & Raffauf 1990]
Capsicum Sp- [Rivier & Lindgren 1972; Schultes & Raffauf 1990]
lochroma fuchsioides (HBK) Miers' [McKenna et /. 1986; Schultes 1977]

| Juanulloa ochracea Cuatrecasas® [Schultes 1972a)
Nicotiana rustica L.' [Luna 1984b; Wilberc 1987]

Nicotiana tabacum L' [Luna 1984b; Schulces 1972a; Wilbert 1987]
VERBENACEAE
C{:ﬂ*ﬂm‘fﬂ odorata (Poeppig et Endlicher) Poeppig [McKenna er al. 1984a]
Vitex triflora Vahl [McKenna er al. 1986]
VIOLACEAE
Rinorea viridiflora Rusby® [Schultes & Raffauf 1990]

[30]

Narvunrar History oF AYAHUASCA

NOTES

' These ayabuascaadditives are known entheogenic plants, many of which are at times used
alone for their ('mhcogcnic effect, in absence of :{ya/mmm.

"I'hese ayahuasca cohorts are known stimulants, used alone and as aywhuasca additives. In
the latter case, their function appears to be counteracting the marked soporific effects of
avahuasca, so shaman or patient will not fall asleep during the session, Both Zex guayusa
and Iheullinia yoco are known to be abundant sources of the stimulant caffeine [Lewis et
al 1991; Schultes 1986a; Schultes & Raftauf 19901, and Erpthroxlum coca var. ipadii is a
linown source of the stimulant cocaine [Holmstedt et @/, 1971; Plowman 1981].

' These four species were recently reported as among the five principal anti-rheumaric
phytomedicines of Amazonia [Prance & Kallunki 1984]. Their use in ayahuasca may be
ielated to this specific therapeutic indication. -

' | was told by a Shuar ayahuasquerothar Calliandra bark is used interchangeably with tryp-
tamine-rich leaves as an aprhuascaadmixeure, proportioning identical effects. Thissuggests
Culliandra bark may be a source of DMT. Root infusions of C. angustifelia are used as a
stimulant by Colombian Indians of the Rio Pastaza area [Schultes & Raffauf 1990].

" "I'hese species have not been reported used as ayahuasca additives, but are presumed to
have been, because they are sometimes known by the name ayehuasca or chacruna or are
otherwise related to the famous potion [Schultes 1972a,19854; Schultes & Raffauf 1990].

'I'his Table lists plant species reportedly used as additives or “admixtures” to entheogenic
ayahuasca potions in Amazonia. In many cases, the additives are said to “heighten and
lengrhen” the entheogenic properties of the brews [Schultes & Hofmann 1980]. In other
cases, additive plants are stimulants whose effects counteract the soporific properties of
the simple extracts of Banisteriopsis caapi [Furst 1976: Schultes & Raffauf 1990]. Fin ally,
some additives appear to be therapeutic [Luna 1984a,1984b; Luna & Amaringo 1991;
McKenna et al. 1986; Prance & Kallunki 1984] and probably do not exert psychoacrive
effects. Many of the plants listed here are unknown chemically and the rationale for their
use in ayahuasca is obscure. Certainly some of these unknown plants will prove to be
psychoactive. The chemistry of 56 specics of ayabuasca additives has recently been review-
ed by D.J. McKenna and colleagues, who aptly characterize the Amazonian ayabhuasca
complex as a “rraditional pharmacepeeia” [McKenna e al. 1986]. There may be some
duplication in this table. Luna [1984a] reported a Tubebuia species as ayahuasca addirive,
then two years later reported Tebebuia heteropoda as additive [McKenna ez al. 1986). The
Cyperus species reported as ayahuasca admixture two decades ago [Pinkley 1969; Rivier
& Lindgren 1972] may be eicher C. prolixusor C. digitatus reported subsequently (the for-
mer in the English and the latter in the Spanish of McKenna eral. 1986). The Ficusspecies
that Luna [1984b] reported may be ¥ ruiziana he reported two years later [McKenna ef
al. 1986). Table was adapted from Pharmacotheon [Que 1993], with minor modifications.
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PSYCHOTRIA viridis ...

A.bt.)ve left: Fruit, enlarged 4 times.

Center: Flowering branch; about one-chird size.

Right: Flower, magnified some 3 times.
Lower left: Secrioned fruit, enlarged four-fold.
Right: Dissected corolla, enlarged 3 times.

CHAr1er Two
Pharmacognosy of Ayahuasca
Plants and FPotions

~ I'he phytochemical study of ayahuasca lianas and potions commenced in the first

ilecade of the twentieth century, when in 1905 a Colombian pharmacist, Rafael
Jerda Bayén, isolated an amorphous preparation from a yajé potion that he called
i¢lepatina or telepathine [Zerda Bayén 1915]. Eighteen years were to pass before
[ullow Colombian chemist G. Fischer Cdrdenas, in his doctoral thesis, reported the
iolation of crystalline material of Zerda Bayén’s relepatina from plant marerial of
jujé, which he believed to be a species of Aristolochia, as we saw in the previous
thaprer [Fischer Cdrdenas 1923]. The following year, H. Seil and E. Putt reported
the results of a “preliminary” examination of caaps, plant material they called
lanisteria caapi—rthe isolation of three impure alkaloids [Seil & Putt 1924]. A year
lnter, the Colombian chemist A.M. Barriga Villalba reported the isolation of two

~lkaloids, yajéina and yajénina from yajé plant macter he'd identified as Prestonia

|/ luemadictyon)] amazonica, also mentioned in another doctoral dissertation pub-
lished that year in Bogotd, by Colombian chemist L. Albarracin [Albarracin 1925;
Warriga Villalba 1925a,1925b].

After this pioneering work in Colombia, the scene shifted to Europe, and in
1926, Europeans E. Clinquartand M. Michiels likewise reported isolation of yajé-
/ne and yajénine from plant samples identified as Prestonia amazonica [Clinquart
1926; Michiels & Clinquare 1926]. The situation clarified somewhat the following
year, when E. Perrot and Raymond-Hamet reported the equivalence of télépathine
and yagéine, which they isolated from Banisteria caapi [Perrot & Raymond-Hamet
1927a,1927b], but was again muddied the following year when famed German
chemist Louis Lewin published his isolation of banisterin from yajé material he had
obtained from the Merck company and also called Banisteria caapi [Lewin 1928,
1929]. Lewin’s colleagues at Merck, K. Rumpf and O. Wolfes, and Swiss chemist
I'. Elger began to clarify matters considerably, when they reported that Zerda Bay-
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6n’s and Fischer Cdrdenas’ telepatina, Barriga Villalba's and Albarracin’s yajéina,
and Lewin’s banisterin were all equivalent to harmine, a conclusion seconded by
three other groups the following year [Briickl & Mussgnug 1929; Dalmer 1929; Elger
1928; Keller & Gorttauf 1929; Wolfes & Rumpf 1928]. As though unaware of these
advances in distant Europe, a South American thesis from Pert a decade later re-
vived the concepts yajéina and yajénina for alkaloids isolated from B, caapi [Arispe
1938]. All of these studies suffered, however, from a lack of botanical voucher
specimens to back up the botanical names associated wich this chemical work.
Finally, in 1939, chemists A.L. and K.K. Chen, working with botanical material
collected by botanist Llewellyn Williams near lquitos, Perti and definitively iden-

tified as Banisteriopsis caapi, showed that telepathine, yajéine and banisterine were | 18

in fact identical to harmine [Chen & Chen 1939: Williams 1931]. These resear-
chers were able to isolate harmine from stems, leaves and roots of the documented.
B. caapi sample. Elger had already convincingly established identi ty of telepathine,
yajéine and banisterine with harmine, by comparing crystalline harmine isolated
from Banisteriopsis with synthetic harmine and harmine he isolated from Peganum
harmala [Elger 1928]. This well-known alkaloid had been jsolated from sceds of
Syrian rue, Peganum harmala, by German chemist I Fritzsche midway through the
nineteenth century [Fritzsche 1847]. The scructure of harmine was also known
[Perkin & Robinson 19192,1919b), and the alkaloid was first synthesized in 1927
[Manske eral. 1927, Spiith & Lederer 1930a,1930b]. Harmine was found to be 7-

methoxy-1-methyl-B-carboline, sharing the p-carboline ring (a cricyelic indole nu- ' 18

cleus known technically as pyrido[3.4- )indole) with other alkaloids already known

from Reganum harmala seeds, such as harmaline [Gobel 1841], harmalol [Fischer :'3_
1885; Gébel 1841], harmol, ruine, dihydroruine and lepraflorine or tetrahydro-
harmine (THH) [Allen & Holmsted: 1980]; some of which, as we will see, were |

laterisolated also from Banisteriopsisspecies. Thus, by 1929 it was definitively dem-

onstrared that the principal alkaloid of ayahuasca plants was harmine, a compound |

of known structure which had already been synthesized.

Chemical studies continued on the ayahuasca complex, and the name yajéine
was further associated with the drug in two papers appearing in the 1950s [Costa

1956; Mors & Zaltzman 1954]. In one of these papers, yajéine or harmine was also

isolated from stems and leaves of a plant then called Cabi paraensis, which Gates [l

consideted to be identical to Callacum antifebrile (known by synonyms Banisteria | (M
antifebrile and Mascagnia psilophylla var. antifebrilis and definicely used as febrifuge

and possibly as an ingredient in ayahuasca) [Gares 1982,1986; Mors 8 Zalzman

1954]. In 1957, studying botanically-undocumented Banisteriopsis maverial from | |
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the Rio Napo area, American researchers F.A. Hochstein and A.M. Paradies iso-

lted 0.30% harmine as the major alkaloid, and also reported lesser amounts of har-

maline (previously known from Reganum harmala seeds) and of (('-tetralhydrohar? :
mincinthedried ground vine [Hochstein & Paradies 1957]. Although d, /- or racemic

1.‘1r;l|1-,-'drolmr..mi;1c (a mixture of two optical or stereoisomers, which are mi.rror

images of an asymmetric molecule differing in that they rotate plane-polarized light

in uimpnsit(: directions, dextro-rotatory or levo-rotatory, as viewed in R device r.:alled

A polarimeter; a 50:50 mixture, called a racemate, of the n\r(.) stereoisomers is op-

tically inactive, since this effect or “optical activity” cancels itself out) was ;lll'c:idy

known from Leptactinia densiflora in the family Rubiaceae [Paris ef a/. 1955,1 9_‘)?]

and from laboratory synthesis, this is the firsc time the d-isomer had been ff)und in

nature. Since the racemic compound had already been named lﬁ:pmﬂormc, the

ayhuasea d-tetrahydroharmine is properly designated a'-lcpt;lﬂorimf, and ru:s ;}bsol:

ute configuration was determined to be (+}—T.2.3,4—tctr:1hydr.uharmlne [lI\obleO\’;l,
& 'lrojinck 1966]. Hochstein and Paradics also found 11:1.rm1ne, h‘uﬂrm:llmc and -

leptaflorine (also called THH) in an aqueous extract of B. caapi :is.uscd_ by the
natives,” and were able to isolate harmine from this. They astutely con]‘cctu‘red t:i}at
harmaline and d-leptaflorine might have “substantial psychotomimetic [sic] activ-
ity in their own right” [Hochstein & Paradies 1957]. .

" In 1968 another American group scudied botanically-documented ma.tcrml of
Banisteriopsis caapi roots and rhizomes from ti]({ Colombian I’thl}rn;lyo region, c.ol—
lected by Richard Evans Schultes. This group found both h;lrmu.lc :ln‘d h:l}‘mallmc
in this material, and also found both compounds in stem material of B. :m’{n'wm
|sic] also collected by Schultes, a species now considcru} to blf synonymous with B,
caapi [Der Marderosian et al. 1968; Gates 1982]. The {'UHOWII‘Ig year, Sc!ufitcs and
colleagues studied chemically the stem material from Richard Spruce’s Ol'lgl_lllﬂl type
collection of Banisteriopsis caapi, which the great pioneer had sent to I‘\’cw (_1Etrd0l1s
with his voucher specimen in 1853, Despite various misfortunes which befell t}.u:
material in cransi, it arrived and was preserved in England. Schultes succeeded in
procuring five pieces of the material weighing 26.7g, and at thc‘wI{;\ro.linska Insti-
tutet in Stockholm, the Swedish chemists Bo Holmstedtand Jan-Erik Lindgren fin-
ally followed through on Spruce’s initiative 115 years later! Using the technique
known as GC/MS (gas chromatography/mass sl)cc.tl'tJtrl?-tr}-'}. they :‘m:ﬂy'?.ed 11 .;S g
of Spruce’s collection, finding the material to contain 0.40% ;11?{;1101(15, :}ll‘h armine
|Schultes ez al. 1969]. They also analyzed a fresh collection of B. caapi, hn.dmg it
to contain 0.50% alkaloids, mainly harmine, with lesser amounts of harmaline and
d-leptaflorine (THH), plus “two minor components.” Thus, after 115 years and
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the rigors of boat travel from the upper Amazon to England, Spruce’s type collection
contained amounts of alkaloids comparable to fresh material! It is probable, as we
will seelater, that the sample had contained the unscable harmaline and d-leptaflorine,
but that these had decomposed over the years to the more stable harmine. In 1965
a single sample of Banisteriopsis stem used in preparation of naremfa] by the Shuar
Indians had been shown to contain 0.21% harmine and “a minimal quantity of
another alkaloid” [Poisson 1965]. Although cited under the concept B. inebrians,
this material would now be classified as B, caapi [Gates 1982].

Yet another American group in 1970 reporced analysis of a Cashinahua nixi pae
(ayahuasca) potion prepared during August 1966 on the Rio Curanjaof Amazonian
Perd (see pages 17 and 25 for comments on the preparation of this potion), con-
taining Banisteriopsis stems and Dychotria leaves. Although the potion had been
“kept at room temperature for at least two years” prior to analysis, it was found to
contain low buc detectable amounts of boch harmine and harmaline, Owing to an
apparent confusion between harmine and harmaline in the discussion (while the
potion was said to contain “much harmaline, and a little harmine” the authors were
able to isolate crystalline harmine from the potion, suggestin g that harminewas the
major alkaloid; although 0.011% harmaline and 0.007% harmine were teported;
that is, roughly 50% more harmaline than harmine), it is difficult to draw quan-
titative conclusions''—the authors stated vaguely that a typical dose of 240 ml
contained “about 0.02 g of harmine or harmaline” plus 30 mg DMT [Der Mar-
derosian et al. 1970]. We will return to this paper in a discussion of the trypramine-
containing leaf addicives to wyahuasca. .

Two years later, Swiss chemist Laurent Rivier and Swedish chemist Jan-Erik
Lindgren published the most complete analytical study of ayabuasca plants and.
potions yet conducted [Rivier & Lindgren 1972]. Working with material used in
ayahuasca potions mainly by the Sharanahua and Culina Indians of the upper Rio
Purds of Amazonian Pert (the neighbors of the Cashinahua scudied by Der Mar-

derosian’s group), these researchers made 30 separate analyses of 16 different
grou; t ; .

Banisteriopsis saraples,' again using GC/MS. Total alkaloid levels in dried stems
were from 0,05-0.83% (15 samples); in the branches 0.14-0.37% (4 samples); in
leaves 0.25-1.90% (5 samples); in roots 0.61--1.95% (5 samples); with a single
sample of seeds containing 0.91% alkaloids. All samples but two contained har-
mine as the main alkaloid, representing between 40 and 98% of the allaloidal frac-
tion. In the two exceptions, 42% harmine was exceeded by 47% d-leptaflorine in

stem material obtained from Piro Indians of Pertt, and 40% harmine was surpassed

by 44% d-leptatlorine in roots of Rio Purds B. caapi, the stem, branches and leaves

[36]
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ol which contained 77-94% of their total alkaloids as harmine. With these two

cxceptions, all samples contained d-leptaflorine as the second most important al-

Laloid, representing from 1-47% of the alkaloidal fraction, whereas ‘]1 armaline was
the third most concentrated leaf alkaloid, from traces up to 17% of the alkaloidal
[1action. Also present were harmol (in eight of the samples, as much as 3%) .’l{lC? 6-
imethoxytryptamine (in four of the samples, traces except for one sample containing
116). Rivier and Lindgren also analyzed nine @yahuasca potions, some of which they
inpested personally. All but two of the potions (one of which cont:lincTi more _D.MT
than anything else; one of which had d-leptaflorine as major alkaloid) contained

larmine as the major alkaloid (22—62% of the alkaloidal fraction), with DMTas

(he second most important alkaloid (20-41%, though three cont:iir}cd no ne). The
sccond most important B-carboline, present in all s;unplgs from 6-40%, was d-
leptaflorine, with harmaline bringing up the rear, present in all but one, at a level
ol traces through 4% of the alkaloidal fraction. Rivier & Lilldgrcn c:or}c] udet.l that
i typical, 200 ml dose of the Rio Purds ayahuasca Ct)llti;lilllcd 65 mg of alkaloids—
25 mg DM T plus 40 mg of B-carbolines as three parts harmine to one part d—!cpt;lﬂop
ine, with only insignificant traces of harmaline [Rivier & Lindgren 1972].
Another important scudy of ayahuasca plants and potions was do‘ng by F__)L‘l'll-
nis J. McKenna’s group more than a decade later. The group stuc‘iicd six &mnh'?.’:—
opsis samples, mainly from Iquitos and "Tarapoto, Perd, and dctcrmm.ed total :l.“(;ll(.Jld
concentrations of 0.17—1.36%, finding all but one to contain harmine as the major
allkaloid (present at levels of 0.057-0.64% in dried stems). The one cxccPtion con-
tuined slightly more harmaline, which was found to be the second most important

alkaloid in three of the other five samples (present at levels of 0.05-0.38%), while

d-leptaflorine was the third most important alkaloid (levels <)f(].025-ﬂ..38‘3-{)l Low
levels of harmol were detected in all samples, and harmalol in two. This group ;11.\“0
analyzed quantitatively nine ayahuascapotions from the same areas ( plus I’u:h:;lllp:l}.
live undiluted, using high-pressure liquid chromatography (HPLC). Averaging the
live samples, McKenna found an alkaloid content of 0.73%, v.fith 65% o{ th‘c al-
lialoids as harmine, 22% as d-leptaflorine, 6% as harmaline and 8% as DM'T. .T hese
researchers reported that a typical Pucallpa dose was about 60 ml (range 55~60 ml),
which would contain, on average, 437 mg of alkaloids—280 mg harmine, 96 mg
d-leptaflorine, 25 mg harmaline and 36 mg DMT [McKenna et a/. 1984a]."?

The most recent quantitative analysis of @yahuascapotions involved a sample of

Santo Daime (see Chapter Four) from the Brazilian Christian ayahuasca cule. While
not reporting analysis of source plants (Banisteriopsis caapi and Rychotvia viridis),
the European group conducted a GC/MS analysis of a 50 ml dose of the potion,
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finding it to contain 170.5 mg of alkaloids, with 44% (74.5 mg) of harmine, 41%
(69.5 mg) d-lepraflorine and 15% (26.5 mg) DMT. Only traces of harmaline were
found [Liwszyc et al. 1992]. We will return to the foregoing reporrs in subsequent
discussi‘ons of ayahuasca pharmacology. Traces of six other f-carbolines, which may
be artefacts of chemical manipulation [McKenna 1992], have also been found in
Banisteriopsis caapi [Hashimoto & Kawanishi 1975,1976] as well as the pyrrolidine
alkaloids shihunine and dihydroshihunine [Kawanishi ez 4/ 1982]. :

Thus we've quantitative data from five separate studies of 25 samples of Banis-
teriopsis caapi stems (normally used in the potions), wich the range of total alkaloid
concentration in dried material from 0.05-1.36%, mainly harmine, secondarily d-
leptaflorine, tertiarily harmaline. Similar alkaloid levels were found in branches and

seeds, somewhat higher levels in roots (0.61-1.95%) and in leaves (0.25-1.90%).

These daca (stem analyses only) are summarized in Table TI-A.

Tanste 11-A
REPORTED ANALYSES OF Avaruasca PLANTS (DRIED STEMS)

Alkaloid Range Average
Hochstein & Paradies 1957 (1) Al 0.30%
Poisson 1965 (1 sample) e 0.21%
Schultes et al. 1969 (2 samples) 0.40-0.50% 0.45%
Rivier & Lindgren 1972 (15 samples)  0.05-0.83% 0.35%
McKenna ez al. 1984a (6 samples) 0.17-1.36% 0.78%
Overall Average (all 25 samples) 0.05-1.36% 0.45%

Some chemical studies have been conducted on a few Banisteriopsis species besides
caapr. Banisteriopsis muricata, said to be used under the names m# and secha ayahuas- . |

¢a by the Whorani and Witoto Indians respectively [Davis & Yost 1983], has been

reported (as Banistereopsis [sie] argentea) to contain five B-carbolines in leaves and |

stems, including harmine and d-lepraflorine. Interestingly, DMT was also reported

to occur in this species, but alkaloid levels were racher low, 0.02% total. Harmine
was the principal alkaloid (0.006%). followed by d-leptaflorine (0.005%), 5-meth- (|
oxy-tetrahydroharman (0.0049%), N-methyl-tetrahydroharman (0.002%), and lastly i

harmaline (0.001%). DMT was present at a low level of 0.003%, accompanied by

DMT-N-oxide at 0.001% [Ghosal 1972; Ghosal & Mazumder 1971; Ghosal ezal. |
V971c]. Banisteriopsis utea was reported to contain harmine [Allen & Holmstedt
1980], but under the synonym B. sitrosiodorawas said to be “practically devoid of
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allaloids™ [Deulofen 19671, Harmine was also found in the above-mentioned Cal-
laewm antifebyile (as Cabi paraensis) [De Siqueira-Jaccoud 1959; Mors & Zaltzman
1954]. We have no chemical information on other minor species of ayahuasca
linnas, although Banisteria chrysophylla (= Heteropterys chrysophylla, according to
Ciates) has been reported to contain alkaloids [Gates 1982; Webb 1949]. There is
ilso a report of harmine in the stems of Banisteviopsis inebrians [(O’Connell & Lynn
1953], which would today be classified as B. caapi [Gates 1982].

Let us now examine the chemical studies of the Diplopterys and Peychotria leat
admixeures to ayahuasca potions. In 1965, the French researcher Jacques Poisson,
working with leaves of Diplopterys cabrerana (reported as Banisteriopsis rusbyana) col-
lected by Claudine Friedberg from plants used by Shuar (“Jivaro™) Indians in the
preparation of natemfa] or ayahuasea, isolated 0.64% DMT from a small sample of
dried leaves [Poisson 1965]. Although Hochstein and Paradies [1957] had repor-
ted their isolation of DMT from “an aqueous extract of leaves” used in ayahuasca
near Iquitos, Perd (and called by them yageor Prestonia amazonica), this was the first
olation of DMT from identifiable leaves used in actual preparation of an ayahuas-
ca potion. In 1968 two independent groups reported their detection of DMT in
leaves of Diplopterys cabrevana, again cited as B. rusbyana. In both cases, the leaf
macter was collected by Homer V. Pinkley, who observed its use in preparation of
ayithuasea by Ecuadorian Kofdn Indians in 1966 [Pinkley 1969]. In the first study,
chromatographic analysis showed presence of DMT in the leaves, and gas chroma-
tographic quantitation (8 runs) established an approximate concentration of 1.46%
DMT in the dried leaves [Der Marderosian er al. 1968]. A second gas chromaro-

praphic study of the material reported in the same issue of the same journal, found

0.446% DMT in dried leaves, with trace amounts of N-methyleryptamine (MMT),
5-methoxy-N, N-dimethyltryptamine (or 5-MeQ-DMT), 5-hydroxy- N, N-dimeth-
vloyptamine (5-OH-DMT or bufotenine) and N-methyl-tetrahydro-f-carboline
[Agurell er al. 1968]. A more recent study of D) cabreranaleaves used as ayahuasca
admixtures in Perd found 0.17% DMT plus “extremely trace amounts” of 5-OH-
DMT or bufotenine [McKenna ez al. 1984a). In summary, from 0.17-1.75% DMT
was reported from Diplopterys cabrerana leaves in four separate scudies.

The 1970 study of plant ingredients in the Cashinahua néxi pae potion of the
upper Rio Purts area in Perd showed DMT in Bychotria psychotviacfolialeaf, later

- correctly identified as /2 virieis. This sample was used for comparison purposes—

nixi pae prepated for the study involved two additional species of Rychotria, called
nai kawa and matsi bawa. The latter was found to be devoid of alkaloids, whereas
leaves and stems of the former (thought to be either 2 alba, P. carthaginensis, P. hor-

[39]




R R e s e b L L L L L IRZASRARERERA A

AYAHUASCA ANALOGUIS

izontalisor . marginata) contained from 0.16-0.22% DMT and lesser amounts of

dehydro-DMT, thought to be an artefact of the analysis [Der Marderosian ef al.
1970]. Rivier and Lindgren analyzed two P viridis samples, finding one to contain
0.34% alkaloids in dried leaves, of which 99% was DM T with traces of MMT and
2-methyl-tetrahydro-B-carboline (MTHC); whereas the second conained merely
0.11% alkaloids, with no DMT and 85% MMT plus 12% MTHC. One sample of
I carthaginensis contained 0.66% alkaloids in dried leaves, which was 99% DMT,
with traces of the other two compounds. Aychotria bacteriophylla, P emetica, P
undulataand an unidentified Poychotria species were all devoid of alkaloids [Rivier
& Lindgren 1972]. A more recent analysis of three samples of P2 viridis used as aya-
huasca admixrures in Pert found 0.10-0.16% DMT in all samples, with no other
alkaloids save traces of MTHC in one. A single P2 carthaginensis sample was found
to be devoid of alkaloids [McKenna et a/. 1984a]. Thus three separate studies have
found from 0-0.66% DMT in Dyychotria leaves used as ayahuasca additives. These
data on the quantitative analysis of DMT in the leaf admixtures to ayahuasca are
summarized in Table II-B, both for D). cabrerana and various species of Pychotria.

TanLe IT-B
REPORTED ANALYSES OF AYAHUASCA LEAF ADMIXTURES
DMT Range Average
Diplopterys cabrerana

Poisson 1965 (1 sample) — 0.64%
Der Marderosian er /. 1968 (1) 1.33-1.75% 1.46%
Agurell er @l 1968 (1 sample) - 0.46%
McKenna ¢t al. 1984a (1 sample) — 0.17%
Overall Average (all 4 samples) 0.17-1.75% 0.68%

Bychotria species (I viridis, 12 carthaginensis, nai kawa)

Der Marderosian et 4/, 1970 (4) 0.16-0.220%, 0.19%
Rivier & Lindgren 1972 (3) 0.00-0.66% 0.33%
McKenna et el 1984a (4) 0.00-0.16% 0.10%
Overall Average (all 11 samples) 0.00-0.66% 0.20%

The limited quantitative data we have from four separate analyses of 16 samples of |

Peruvian and Brazilian ayahuasea potions are summarized in Table 11-C. The most

complete analysis, of nine potions prepared by Sharanahua and Culina Indians of
) P F b F

the upper Rio Purds had found an average of 40 mg B-carbolines and 25 mg DMT
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per typical, 200 ml dose [Rivier & Lindgren 1972]. Anal?rsi:\; of the mnglcfgg;&;
| ||'t:|1;1l':_t(l by neighboring Cashinahua Indians had found si .r:mlar amounts of sk
in a typical 240 ml dose, 30 mg, butonly 20 mg of B—carbolmes perdose were koun

[l yer Marderosian et al. 1970]. We must recall that this smnplc had been ep;la
minimum of two years without refrigeration prior to analysis, :11‘1(1 undoubtedly
wme of the B-carbolines had decomposed. In the McKcnna‘grm‘lp s avc-..ragled(:f f:m;
samples of ayahuasca from the Iquitos and TamPom area of Perd, a typica Osl‘h, (‘)‘
60 ml contained 401 mg of B-carbolines and 36 mg DMT, and the smglc.;m:: ysis
of Sante Daime from Brazil found a 50 ml dose to contain 144 mg B-carbolines and
26.5 mg of DMT [Liwszyc et al. 1992; McKenna et al. 198-1-;&]. The overall average
for all of the 16 samples analyzed is 158 mg p-carbolines and 29 mg DMT perdose.

Tanie [I-C
REPORTED ANALYSES OF Avaruasca POTIONS (AVERAGE PER DOSE)

-Carbolines DMT
Der Marderosian et af. 1970 (1) %0 mg T’i() mg
Rivier & Lindgren 1972 (9) 40 mg 2‘3 mg
McKenna et al. 1984a (5 samples) 401 mg 36 mg
Liwszyc et al. 1992 (1, Santo Daime) 144 mg 2:) mg
Overall Average (all 16 samples) 158 mg 29 mg

All these samples were prepared with Pychotria h::fi" admixtures, and thc' f.onuin‘ts
of DMT per dose are quite consistent (25,26.5, 30, ;56. {Ilg), but how do w e ‘cxlp‘ ‘llm
the great variation in B-carboline levels, from 40 mg (if we exclude as Llll‘l't'.ll.lb et 10
data from the aged Cashinahua potion) to 401 mg perdose, an order of magnituc .e
difference? We mustn’t forget that in the Rio Purds area, where rl}c lower levels \-V{‘.I\C
found, the ayabuascais only heated foraboutone hout'. whereas in the PI.IS:[HP‘:I. ;lrj,.l
10-15 hour cooking times are typical, and the brew is cpnc.cntratcd before inges-
tion. In the Rio Purts area, doses of 200240 ml are typical, whereas near Iulun'os.
doses of the concentrated potion were in the range of 55—(:{). ml, ‘;ll'ld adose 1.‘:11‘:‘.:1)1
exceeds 75 ml” [McKenna er #l. 1984a]. Differences in cm.)kmg time ?Oll.ld cf(p.l:un
much of the discrepancy, and we must also recall the indigenous ljchcf in dlstmct
“kinds” of Banisteriopsis caapi, which seem to represent clones u.f ic:mca? races
[Schultes 1986a]. Indeed, the two ayahuascaclones anzl.'iyn?d by Rivier :1‘11(1 Llnfigj;—l
en from the lquitos (0.57% alkaloids) and Tarapoto (0.83%) area of Pertt c?th;um. .
much higher levels of alkaloids than did the seven clones analyzed from the upper
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Rio Purds area (0.11,0.11,0.20,0.20,0.20,0.21,0.41%) which had yielded potions
with the lower amounts of p-carbolines per dose (McKenna's two Iquitos clones
averaged 0.52% alkaloids; his two Tarapoto clones 0.51 %). We must also take into
consideration factors such as varying amounts of plant material being added to the
potions, and imprecision as far as ga uging doses is concerned. The practice of taking
several doses during a single session in some areas may also be important, as many
anthropological reports mention supplementary doses of ayahuasca.

- Chemical differences beeween the source plant composition and composition
of the potions are also worthy of comment. Whereas we haye seen that McKenna's
group found harmaline as the major alkaloid in one of six 3. caapicultivars studied,
and to be more concentrated than d-leptatlorine in three others, with a fourth con-
taining equivalent amounts of both com pounds; three studies of ayahuasca potions
have found only traces of harmaline in two cases [Liwszyc et al. 1992; Rivier &
Lindgren 1972] with insignificant amounts in the third [McKenna er al. 1984a].
We must also recall that the analysis of Spruce’s type specimen of B. caapi 115 years
after collection showed B-carboline amounts similar to fresh material, buc all as

harmine, with no harmaline or d-leptaflorine [Schultes ef 2/ 1969]. Itis known that
harmaline can be chemically oxidized to harmine in acidic conditions [Iyer & Rob-

inson 1934] or chemically reduced to leptaflorine in alkaline conditions [Perkin &
Robinson 1919a]. Evidently the prolonged storage, in the case of Spruce’s type
matetial, and the prolon ged heating, in the case of well-cooked ayahuasca, causes
destruction of harmaline, although harmine and/or leptaflorine are possible de-
gradation products. Structures of major ayahuasca alkaloids are shown in Table I1-
D. Harmaline might also be called 3,4-dihydroharmine; leptaflorine called 1,2-
dihydroharmaline or 1,2,34-tetrahydroharmine ( commonly abbreviated THH). !

PSYCHOPHARMACOLOGY OF B-CARBOLINES

Although harmine and harmaline had been discovered in the 1840s, the context of
the research was a study of pigments, not of drugs, and it wasn’t until the isolation
of harmine from Banisteriopsic caapi that pharmacological studies of the alkaloid
were initiated. The famed mescaline researcher Alexandre Rouhier conducted some
early rescarch on yajéine (harmine) in animals (Rouhier 1924.1926], but it was

Louis Lewin, like Rouhier best known for his work on Ppévot![Lewin 1888; Rouhjer

1927]. who first tested the drug on human beings. Lewin reported that 25-75 mg

of harmine injected subcutaneously provoked cuphoria in human subjects [Lewin
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(928]. Lewin and Paul Schuster tested harmine (.b:misl'crin.c) asa ther:,lpy-FOTtI-::
lcinsonism, injecting 2040 mg doses into 18 patients, evoking .somc.btlr‘a;tlszn bl W
provement [I ewin & Schuster 19291, Just before }?1?‘ death, 'Lc\fm;p; ishe 'Iaw; cj
monograph on Banisteria caapi: Ein Neues Rauschgifi und Heilmittel( ‘ iﬁ.;mjm..‘,l Pi;
A Nr:;; Narcotic and Medicament) [Lewin 1929]. Anofher G(frm:m scientist W]]f’ g
today best-known for his studies of péyotl/ m::s«:al.im-.. ‘I\uf‘t B(‘l‘lil‘lgt'.l' [19.27;. :;;(l); :;E:
with K. Wilmanns, had furcher rcsearchc‘.i t.mmtcr.mc P;l;ﬁ.:l T 1e: }52 ér.'lB:ring.cr 2
ism, giving patients 20 mg doses four to six times d:.uly ( t.llﬂgch' Ay D i
Wilmanns 1929]. Beringer remarked on the suyl]anty chwccn .un:u\nf an : B_
terine pharmacology, just as the chemical cqun.-'alcm‘e of the two was being esta
lished by his German scientific colleagues [Beringer 1929].

TaprLe II-D
STRUCTURES OF MAJOR AYAHUASCA ALKALOIDS

- '/:‘“\Qj
i nl e _nH
N7 ‘\-\V CIH 3O N

H
I
H CHy, a CHj

Harmine d-Leptaflorine

Harmaline N,N-DMT

A German physician, L. Halpern, who had also cmpl.oyed har‘mmi: ;1sd a tl:c.r:q:i);::z
Parkinsonism, became the first to conduct self-experiments with t 1::1 91:;(1;_,. 1112) mm.

of up to 40 mg orally and 30 mg inj r:cttfi subcp.t:mcou.s!y [thl?crxll i :cncc ShL
Halpern found the injected harmine stimulating, exciting. Cl‘ tn‘ ; 1gtt}:] wrrrl,c.kcr
starting a fight with a man on the street, even though tl’lf: pm_s[Tc.ct oll‘ “i; .n.(; T
was very unfavorable”™ "Though she ;merrcd. her .consc1lous‘|(1m]w.? e m 31
influenced and in no way abnormal,” she dt’.’SC.I.'lbl‘::d itas being “pac (e(hl? a.‘t .cr i
mentioned “lightness” and a “fleeting sensation” she “compared ro the state of le
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itation frequently reported to occur with the crude drug ayahuasca or caapi.” Not
bad for something that didn’t alter her consciousness! After such a promising start
at the end of the twenties, interest in use of harmine as a medicament waned. Nev-
ercheless, animal studies continued, and by the end of the thirties, A.G. Beer had
studied the effects of harmine in cats, characterizing it as a central nervous system
stimulant, which result would scem to be consistent with Halpern's previous self-
experiments [Beer 1939a,1939b). In a review of pharmacology of harmine-type
alkaloids, J.A. Gunn also characterized harmine as a central nervous system stimu-
lantin mammals [Gunn 1937]. Raymond-Hamet, who had reported the equivalence
of telepathine and yajéine [Perrot & Raymond-Hamet 1927a,1927b], studied the
“controversial” vascular effects of harmine, harmaline and leptaflorine in a dog,
characterizing the drugs as vasodilarors [Raymond-Hamer 1941].

A breakthrough in pharmacological studies of harmine was achieved two dec-
ades later, when the North American group of Sidney Udenfriend described harmine,
1,2,34-tetrahydroharmine (leptaflorine), harmaline and harman as ‘potent in-
hibitors of monoamine oxidase,” (MAO-inhibitors) with an action comparable to,
but more potent than the therapeutic MAO-inhibitor iproniazid [Udenfriend e
al. 1958]. Harmine and harmaline were the most active inhibitors, with lepta-
florine and harman about an order of magnitude less potent. One year later, the
group ot A. Pletscher suggested that the psychotropic activity of the B-carbolines
from Banisteriopsic was due to their demonstrated activity as MAO-inhibitors [Plec-
scher eral. 1959]. We will discuss the significance of this MAO-inhibition Jater. In
subsequent studies by Americans William M. Mclsaac and V icente Estévez, and
Neil §. Buckholtz and William O. Boggan, the ayahuascaalkaloids were confirmed
as MAQ-inhibitors. along with a number of additional natural and arcificial B-
carbolines [Buckholtz & Boggan 1977; Mclsaac & Estéves, 1966].

Pharmacological studies of the B-carboline allkaloids continued. Although Wil-

liam J. Tarner and Sidney Metlis (who later became infamous for unethical exper-
iments with DMTand bufotenine on inmates in a mental hospital™) [Otr 1993,
working wich A. Carl, had expressed doubrs thac harmine was psychoactive [Turner
etal. 1955, Harry H. Pennes and Paul H. Hoch reported that intravenous injec-
tions of 150-200 mg of harmine into hapless “mental patients” produced “visual
hallucinations” in five of eleven subjects. On the other hand, these psychiacrists
noted that the drug was “not hallucinogenic by the oral or subcutaneous routes.”
even though they gave as much as 960 m gorally inasingle dose. Side effects (which
were more pronounced by intravenous injection than by oral in gestion) included
nausea, tremors and numbness, and these appeared in some subjects receiving oral
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larmine above a threshold of 300-400 mg [Pennes .&( Hoch 195.7] . The .‘\ustrr;l_h‘an
tesearchers S. Gershon and W, Lang latcr' administered l’lz‘lrl‘l'll.ne to d(:f;s\pfﬁ Lfn;
(ravenous injection, claiming it provoked “apparent h:l_tlucl.n:‘l('l.(‘ll’ls caill' Fo}:e.slo 2
mg/kg of the hydrochloride salt—it is unclear how.thc authors learned of the d og\\.’
“apparent hallucinations” [Gershon &.L;mg 1962]. i,
Chilean psychiatrist Claudio Naranjo then cnnductcd.thc. most c?n.)p.uN'a, oal
study of the human pharmacology of the ({}‘ta‘{f‘!m.ﬂf{! alkaloids in tl'he ]_)(:{1);. | ‘11..L111.'1_|(;:
|¢-|m'1‘tcd that harmine, leptaflorine (or racemic tf:l:r:lh}-’droh.arn?%lif? lml [ i m“lrﬁ:
were all “psychotropic,” noting “I ]]:1\'{:ifldt’ft?d{'(llll]dhflIln:lllnf:I.,t;l L.-]I]-.] uc.mu%i“lf
at dosage levelsabove 1 mg./kg. i.v. or 4 mg./kg. by mouth.. Wl‘{lt.ll isal outlm;: l.' |
(he threshold level for harmine. .. racemic tt.-t1';1l1ydroh:.1rmm.c is :ll}()llt(:)n(:t ird 1\
active as harmaline” [Naranjo 1967]. Even 'though it is of‘ll.tt']c or no ll:llﬁ(?:(:al_l_(ic
in ayahuasca pharmacology, Naranjo chose to concentrate his st'ud.ws. wu.: b ;l f) .
unteers on the most active compound, harmaline,' noting one might regarc l‘.1r;
maline inebriation as “a syndrome shared, with minor variations, by c:ompouncf 0
similar structure.” All of Naranjo's subjects could reaclily d}s‘l‘mgunsh hi.l.[‘nil:?. ine
[rom mescaline, especially given the nauseaand oth.c.r uncomfortable pi1y31L":1 wmi
ptoms only the former produced. Although previous workers had Chnm:ft_l,“f‘
harmine and related drugs as stimulants, N;lran}o st;lted"thztt the central CH,;:;[ \;;s
“hard to interpret and seems more that of a dep ressant. Eu%'og.»can ncs.cl.}lr(T i ci.r i
Maurer recently seconded this, when he characterized harmine ';m a mild sec 11[.1\?:.
in low doses, which “caused un pleasant vegetative and neurological symproms™ at
doses exceeding 300 mg [Leuner & Schlichtung ]‘939]. i
These two descriptions of harmine and harmaline as d.cprt-xs:l{lls are 1rf .u,ii.f.m;g
with three vague reports of effects of Feganum /_u.efrml!{: sceds‘(whu:h cnncf?_ 19, 1-
et levels of harmine and harmaline than Banisteriopsis) dc.‘i(‘.—rlbt:d as soporific, n'ar—
cotic, alcohol-like [Gunn 1937; Hassan 1967; ]ohn_sfmn 1855]. As noted 13 ?;}111.11_3—
ter One, species of Passiflora containing these alkaloids are commuln(l y usce ‘;.It. 11.10
medicinally as sedatives and tranquilizers [Joyal 1987; .I\-’IDI}:II‘L[(‘N 19 ){): lel \u .sulr;
& Arzeni 1993; Oga et al. 1984; Speroni & Mingherti 1988]. N;‘a.r:nnofll:ﬂ;c;t.at‘:cd
that “the typical reaction to harmaline 1« a closed-eye contempl;uﬁon {,E] \irn 1 1:11111:‘
gery... which is in contrast to the ecstatic heavens or dreadful h::‘Fs‘a.}._ n; "l[:l ; 1{i f
;i[mgcm\. [Naranjo 1967]. But the few ﬁrs-l-,.h.-md .rc:‘pnrrs of the eff cc.t sf; f{m[ Frir f.:
potions stress powerfully emotive “hallucinogenic or entheogenic e L;L:IF 1 ;ﬁ
& Lewis 1978; Rivier & Lindgren 1972]—the cestatic heavens and drea | ul l:: ‘:.
are most decidedly a part of the psychic territory of r{yrf:’mm'm. As one C:]f 111;:1 32
Indian informant had commented: “it is a fearsome thing, T was very much afrai
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[Kensinger 1973]. Moreover, as we saw in Table II-C, of 16 ayahuasca potions ana-
lyzed, the average dose contained only 158 mgof B-carbolines (normally three parts
harmine to one part d-leptaflorine, with only traces of harmaline). We will recall
thatin one pharmacological study 300—400 mg harmine orally wasa threshold dose
in human subjects and a dose of 960 mg was “not hallucinogenic” [Pennes & Hoch
1957]; whereas Naranjo found the threshold for harmine to be 8 mg/kg orally, or
about 500 mg in an Indian weighing about 60 kg (with racemic leptaflorine being
even less potent—we do not know if d-leptaflorine exceeds the racemate in potency).
Even in the study of McKenna, which found the h ighest B-carboline levels in aya-
huasca potions, the average level was 401 mg perdose (70% harmine, 24% d-lep-
taflorine, 6% harmaline), leading McKenna to comment that for an ayahuasca
potion containing only B-carbolines to be psychoactive, “concentrations of -carbo-

lines considerably greater than those measured in our samples would be required”

[McKenna ez al. 1984a]. It seems obvious that the answer to this conundrum is
straightforward—che main entheogenic principle of the 16 ayahuasca potions thar
have been analyzed to date is the DMT; presentat levels of 25-36 mg perdose, with
an average of 29 mg, as we saw in Table I1-C. As we will discover in the next section,
DMT is most decidedly an entheogen at these nominal dose levels, and definitely
conducive to exploring the ecstatic heavens and the dreadful hells of the psyche.

PsyCHOPHARMACOLOGY oF DM'T

In April 1956, Stephen 1. Szira and twen ty “friends who were courageous enough
to volunteer” became the first human beings to experience the entheogenic effeces
of the hydrochloride salt of N,N-dimethylerypramine vz intramuscular injections
in doses ranging from 0.7-1.1 mg/ kg body weight. Szira described the drug as hav-
ing a “psychoric [sic] effect partially similar to that caused by meskalin or LSD-25"
[Szdra 1956]. DMT had been synthesized 25 years earlier, but it had not occurred
toanyone to test it for entheogenic properties [Manske 1931). It wasn’t until 1955
thar DM T'was definitively identified as a constituent of seeds and pods of a tree in
the family Leguminosae, Anadenanthera peregrina [Fish er al 1955], the seeds of
which (alon gwith seeds of A. colubrina) were known to beaningredientofa potent
entheogenic snuff called cohoba in the Caribbean and yepeo, vilea or cébil in South

America [Ote 1993; Reis Altschul 1967,1972: Schultes et al, 1977; Wassén 1967:

Whssén & Holmstedt 1963). The finding of DMT in a natural entheogen promp-

ved its testing, and it has since been found also to be a constituent of a widespread
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Amazonian complex of entheogenic snuffs prepared Fror.n resin of numerous spe-
cies of Virolain the family Myristicaceae, and known variously as paricd and epend
|Agurell er al. 1969; Holmstedt 1965; Holmstedt & Lindgren 1967} Holmstedt
ot &l 1980; McKenna et /. 1984b; Schultes 1954b; Schultes & I—.Iofm‘;mfx 1980;
Schultes & Raffauf 1990]. DMT is also known to be an entheogenic prmc!ple‘of a
Brazilian inebriating potion called vinho de jurema, pr'i:!)'.ll'cd ffom roots of va;u;ll?s
Mimosa species (also in the family chumino’me‘). and it was, in fact, stud‘y o tdl is
potion which led to the first isolation in 1946 of DM T as @ natural pmgh}u. Upgax
the name nigerina or “nigerine,” by Brazilian chemist O. (ﬂ_ﬂ)nq_.‘:ll.\-'tis de Lu)n;l. frum.
Mimasa hostilis [Da Mota 1991; Gongalves de Lima 1946; Lowie 1946; Pacher et
wl. 1959; Schultes 1979a]. -

Szdra and his Hungarian colleagues, particularly Z. B(..)SZ(':)rﬂ.‘léllyl,.(J. Brun_cckc‘:r
and A. Sai-Haldsz, found that within two to three minutes of injecting 59—60 mg
of DMT, very impressive and potent entheogenic effects cmnmclfmt.-:‘d. “:hm.h la.s;tcfd
about45 minutés toan hour [Bisszorményi & Brunecker 1957; anzor.mcnyl & b‘i‘.’.;l-
ra 1958; Szdra 1957,1961], and the bizarre rapidity and potency of the drug im-
pressed some researchers as being psychosis-like. '[’ursuilllg the 1d_c-.1 of cnthco{gcn‘-.s[‘
as psychotomimetics, DM'T “psy’chopathulogy" was described hy‘ OH ..f'\rm‘)l( -'lrtd
. Hofmann [1957] and the group of Sai-Haldsz, Brllrllf'cker‘;‘lr.ld 51;11:-.1 Lh;ll‘;lctt:l‘i?.t..
the drug as “ein neues Psychoticum,” “a new Psychon.c.um. inventing a new c:tlt-:.;
zOry 1o én with Louis Lewin’s Euphorica, Excitantia, Hypnotica, Inebriantia, an 0
ltoursc ;’z’}:mm;ri(.rt [Lewin 1924; Sai-Haldsz er al 1958]! Nevertheless, the effects
Szira described hardly sounded pathological [Szdra 1957]:

Eidetic phenomena, oprtical illusions, pseudo-halllllcination:s and ‘
later real hallucinations, appeared. The hallucinations consisted of
moving, brilliantly colored oriental motifs, and later T saw won-
derful ;ccnes altering very rapidly. The faces of the people seemed
to be masks. My emotional state was elevated sometimes up to

cuphoria. ..

Szdradid not elaborate on the differences between p.s'eudu-huﬂucin;x.tion sand “['C.’l.l
hallucinations, but perhaps anyone who has experienced enthmgcns‘ﬁrst‘—handsﬁli
get the picture! DM T was later found to be even more potent and l‘:lPld Masnmr n;g
‘t-hc free base [Bigwood & Ott 1977]. In this case, smok.mg 30 m'g of thc'd rug \r\ ou
produce an almost instant peak mthc:ogcni_c effect lastmg (fnly 5-10 mmunlc‘s. 111‘:1:1
attempt to duplicate the presumed use of DMT-containing plant extracts as en-
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emas, Peter A.G.M. De Smet self-administered rectal doses as high as 125 mg DMT
hydrochloride in 15 ml of water, with no discernible effect [De Smet 1983]. Simi-
larly, although DMT might have been active in the cohoba and epend snuffs, intra-
nasal administration of 5-20 mg DMT caused “no effect other than a burning
sensation in the back of the nose and throat,” although one patient described 10
mg intranasally as a “fecling of being ‘hit on the head.” Likewise, oral dosage of up
to 350 mg “was completely without effect” [Tarner & Merlis 1959], and si.nglc dos-
es as high as a gram have been given orally, also with no effect [Shul gin 1976]. If
a gram of pure DMT was without effect, then how could a mere 25-36 mg in an
ayabuasca potion even be perceptible, much less ecstatic or fearsome?

The answer lies in the MAQO-inhibiting effects of the p-carboline constituents
of ayahuasca potions. The enzyme, monoamine oxidase, which the p-carbolines in-
hibit, functions in our bodies to oxidize, or decompose, compounds like the tryp-
tamines, which otherwise might play havoc with our brain and other metabolism.
Monoamine oxidase in the digestive system breaks down any DMT ingested, be-
fore it could make its way into the brain. The phﬂrmucologicﬂ mechanism of aya-
huasca activity could be thus seen as the inhibition of monoamine oxidase by hat-
mine and &-leptaflorine, thus enabling DMT to survive in our bodies long enough
to be absorbed and transported to our brains. By dint of greatsensitivity and insiglit,
and an adventuresome spirit, the Amazonian shamanic psychonauts [ J]ﬂngcr 1970]
managed to discover, with no knowledge of enzymes or alkaloids, that the nonde-
script Bychotria viridisand Diplopterys cabreranaleaves, normally quite innocuous,
were rendered potent entheogens by boiling them in a pot wich some pieces of Ban-
isteriopsis stem! This, indeed, was a mosc ingenious piece of worl, surely one of the
greatest pharmacognostical discoveries of all antiquityl ;

Although DMT was first connected with ayahuasea in 1957, there were doubts
about the botanical source,'” and only when DMT was associated with plants ob-
served in use in ayahuasca potions, for which botanical voucher specimens existed,
in 1965 by Poisson and in 1968 by the groups of Agurell and Der Marderosian, did
this mechanism for ayahuasca activiey suggest itself to researchers [Agurell er 4
1968; Der Marderosian ef al. 1968; Poisson 1965]. Poisson noted that DMT had
“uneaction hallucinatoire fugace” (“a transient hallucinogenic activity”), when in-
jected, but mentioned it was inactive orally. Poisson supposed that “a rather strong
concentracion of the active principles” or “the presence of other substances” in
{mhf’mﬁr} rendered the DM T active orally [Poisson 1965]. He failed to cite the 1958
tinding of Udenfriend’s group, that the harmine he had isolated from Banisreriopsis
was an MAO-inhibitor, nor did he perceive the significance of his finding of DMT
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in the admixture plant Diplopterys cabrerana, in the light of that discovery. The
[ollowing year American Melvin L. Bristol published a paper on the use and pre-
paration of an ayahuasca potion called biaxsi among the Colombian Sibundoy, one
ol very few Andean indigenous groups to use ayahuasca. Although unaware of the
recent publication of Poisson’s paper, Bristol cited Szira's early paper on DMT ef-
[ccts, noting that Hochstein and Paradies had found DMT in “leaves said to be
cmployed in Peru along with B. caapi in preparing a narcotic [sic] beverage,” leaves
lie took to be Diplopterys cabrerana. Bristol then cited the finding of the Udenfriend
proup, that ayahuasca B-carbolines were MAO-inhibitors, then reviewed the phar-
macology of the B-carbolines in human beings. Having thus cited all the relevanc
work, he then went on to a detailed discussion of the preparation of biaxii contain-
ing B. caapiand chagropanga or Diplopterys cabrerana, and described a ceremony in
which the shaman, Salvador Chindoy, Bristol and another man each ingested some
150 ml of the potion (with half as much given to a woman present; the three men
took another 75 ml 45 minutes later, but Bristol vomited and feltlittle or no effect).
Bristol failed to make the specific connection between the MAO-inhibiting effects
of ayahuascaalkaloids and the presumed presence of DMT in the potions, and con-
cluded by expressing doubts whether “the biaxii actually contained psychotropic
methoxy-harmanes” [Bristol 1966]! Indeed, although he cited Szdra’s paper on
DMT, he seemed to be unaware that this drug was inactive orally. The first to
definitively make the connection in print between the MAO-inhibiting effects of
the B-carbolines and the possible potentiation of DMT these might provoke were
Swedish chemists Bo Holmstedt and Jan-Erik Lindgren. In a superb chemical in-
vestigation of South American yopoand epend snuffs and their Anadenantheraand
Virola source plants, which was presented at an international symposium in San
Francisco in 1967, these chemists cited Udenfriend's report of B-carbolines as MAO-
inhibitors. Commenting on their finding of both tryptamines and p-carbolines in
a botanically-undocumented paricd snuff sample from a Swedish museum, these
chemists astutely concluded [Holmstedt & Lindgren 1967]:

The occurrence of both tryptamines and p-carbolines in the

South American snuffs is pharmacologically interesting. The -
carbolines are monoamine-oxidase inhibitors, and could potentiate
the action of the simple indoles. The combination of B-carbolines
and tryptamines would thus be advantageous.

The following year, discussing the finding of DMT inleaves of Diplopterys cabrerana
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collected by Homer V. Pinkley, who observed their use in ayahuasca potions by
Ecuadorian Kofdn Indians, Ara Der Marderosian and his colleagues noted “many
implications” of this result. They said that the practice of adding DMT-containing
leaves to ayahuasca o “enhance color visions’ scems to be justified on a theoretical
basis.” Citing several reports of entheogenic properties of DMT, they rightly noted
that the drug was cotally inactive orally. They then concluded, as had Holmstedt
and Lindgren with respect to the entheogenic snuffs, that “the harman alkaloids. ..
are monoamine oxidase inhibitors, and perhaps this fact. .. may help account for
the effectiveness of * the Kofin ayahuasca potion [Der Marderosian ¢f al 1968]. In
the same issue of American Journal of Pharmacy, Swede Stig Agurell, collaborating
with Holmstedt and Lindgren on an analysis of the same leaf material collected by
Pinkley, commented plainly that “the combination in yajé of monoamine oxidase
inhibiting harman alkaloids wich N,N-dimethyltrypramine might result in specific
pharmacological effects” [Agurell e 4/, 1968]. The subsequent finding of DMT in
various Pyehotria leaf admixtures to ayahuasca by Der Marderosian er al. [1970],

Rivier and Lindgren [1972] and McKenna et 4/, [1984a] further suggested the pro- 1k

bability of this mechanism.

The questions remained, however, were concentrations of B-carbolines present
in ayabuasca, or was ayahuasca itself, an effective MAO-inhibitor Furthermore, were
the concentrations of DMT present in the potions orally-active at the prescribed
doses? All of sixteen years were to pass before the first question was answered.
Dennis J. McKenna measured the MAQ-inhibition, in a “at liver preparation,” of
two Peravian ayahuasca samples, finding both to be “extremely effective” as MAO-
inhibitors, as was also an “ayahuasca analogue,” a mixture of 69% harmine, 26%
leptaflorine and scant 5% harmaline in solution [McKenna etal, 1984a). The answer
accordingly was yes, ayahuasca potions were effective as MAO-inhibitors. But the
human pharmacology of oral DMT remained a complete mystery. The only way
convincingly to prove this proposed mechanism for apahuascapharmacology would
be to conduct human bicassays with measured amounts of pure DMT and p-car-

bolines. As we will see, the licerature on this point was vircually non-existent, thus |
[ resolved to employ the “Heffrer Technique,” to don the venerable mantle of the ST

human guinea pig. .. to auto-pharmacize.' In short, I employed the “intact Jonathan

Ott preparation,” my mest rational bioassay in the alembic of my own brain, and |

slunged headlonginto the phantasmacoric world of ayahuasca, “wyahuascacapsules” ||
I & g . 1 i
and “ayahuasca analogues.” This personal “great adventure,” which was to take me i

to the Ecuadorian Amazon and on some two dozen psychonautic expeditions into

the surreal realm of the Amazonian ambrosia, is the subject of the third chaprer.
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CHAPTER THREE
Ayahuasca Analogues with
Psychonautic Reports

The decade 19591969 had seen a burst of phytochemical activity .poil?tin.g to
DMT and related tryptamines (especially 5-MeO-DMT) as ‘cmhbcogcmc‘ principles
in four major complexes of South American enthcogcm—-‘m vinho a"e_;urfmf [:0-
tions prepared from Mimosa bostilis and other Mimosa species [Phc_hr.cr etal. 1959];
in cohoba snuffs based on Anadenanthera peregrina and allied species [Agtnfcl[ et al.
1969; Fish et al. 1955; lacobucci & Riiveda 1964]; in epend snutts ‘preparcd frfjm
Virola specics [Agurell ezal. 1969; Holmstedt 1965; Holmstedt &Lmdgrc‘n 1967];
and, of course, in ayahuasca potions [Agurell et /. 1968; Der Marderosian t‘f .m’.
1968; Der Mardcrotsi:m et al. 1970; Poisson 1965; Rivier & Lindgren 1972‘]: Sig-
nificantly, three of these four geographically and culturally diverse groups of South
American entheogens were ingested orally (among the Witoto and n.t‘:irb)’ groups
in the Colombian Amazon, the Virola species are used to prepare Cdll'.)lc pc‘.llcts.of
resin, rather than snuffs). As scientists pointed the fingerat the tryptamines as active
agents in these entheogens, they simultaneously evolved a theory explaining, atleast
in the case of ayabuasca, how DMT, known to be inactive orally, C(Tuld be rendered
apatent, oral enth cogen by MAO-inhibiting B—carbolim:‘s present in f;;;r(rfmmm po-
tions and some snuffs [Agurell ezal. 1968; Der Marderosian et /. 1968; Holmstedt
& Lindgren 1967]. But nothing was known of the oral pharmalcology of DMT and
for this theory to be valid, DMT would have to be at least twice as acn‘ve (.)rallzr ;}s
by intmnlusclular injection [Bosz6rményi & Brunecker 1957; Biszérményi & Szd-
ra 1958; Szira 1956,1957,1961], acco rding to the analytical data on :I_;wbzfdsm po-
tions which began to accumulate in 1970 [Der Mardﬁ:rqsinn et al. 1970; I-_-IWSZ)’C et
al. 1992: McKenna ez al. 1984a; Rivier & Lindgren 1972]. The scientific world
awaited an intrepid psychonaut to put the theory to the test. i |
American ethnobotanist Jeremy E. Bigwood became the first to step into the
breach, when he conducted a single experiment a decade later, ingesting an aya-
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huasca capsule containing 100 mg each of harmaline hydrochloride and DMT free
base (equivalent to 86 mg harmaline free base or 1.0 mg/kg and 1.16 mg/kg DMT)
[Bigwood 1978]. Bigwood reported the first effects within 15 minutes, increasing
to a peak by 45 minutes, with “DMT like hallucinations” that © gradually capered
off,” having completely disappeared 4 hours after in gestion. Of the pioneering ex-
periment with pharmahuasca, Bigwood concluded:

in short, the experience was very similar to, in both time course
and effect, that of a DMT- and harmaline-containing ayabuasca
brew that I had previously experimented with. ..

This, then, wasan apparent confirmation of the theory of B-carboline/ DM T synergy
in ayahuasca potions, except for two problems with the experiment. First and most
important is the fact that we now know harmaline to be at best a trace consticuent

in ayahuasca potions, and of little or no importance in ayahuasea pharmacology. As.

Dennis J. McKenna was to comment six years later:

harmaline... is essentially a trace component in ayahuasca and
probably does not contribute significantly to the MAQ inhibition
which this drug elicits.

McKenna, it is worth noting, had found much higher levels of harmaline, and of
p-carbolines in general, than had the other groups analyzing ayahuasca, who had
found traces or none at all [Liwszyc et al. 1992; McKenna er al. 1984a; Rivier &
Lindgren 1972]. Since McKenna had found harmaline to be “slightly stronger than
harmine” as an MAO-inhibitor, and since Naranjo [1967] had found plain har-
maline to be fully twice as potent as harmine in human subjects, Bigwood’s choice
of harmaline for his ayahuasca capsule was unfelicitous and vitiated the value of his
pioneering self-experiment. Which brings us to the second problem with this test,
the quantities involved. While the 86 mg harmaline is well within the quantities of
B-carbolines reported perdose in the 16 samples analyzed (which ranged from 20
to 401 mg perdose, with an average of 158 mg, as we saw in Table [1-C), Bigwood's

100 mg DMT free base was fully three times the quantity found in a typical dose (a

range of 25 to 36 mg, with an average of 29 mg). Thus Bigwood achieved a rough-
and-ready, one-shot demonstration of the feasibility of the novel pharmacological
mechanism, withour realistically modeling a typical @yahuasca potion.

Seven years later, a series of “underground” publications made reference to
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prychonautic experiments with rudimentary ayahuasca analogues. Although they
were unaware that Schultes had contemporaneously discovered Witoto Indians in
Amazonian Colombia smoking the bark and leaves of Banisteriopsis caapi [Schultes
1985b], “Gracie” and “Zarkov” [1985] conducted self-experiments smoking alk-
aloid-enriched extracts of Peganm harmala seeds, Passifloraincarnata whole plants,
and B, caapi stems, finding:

the high is not particularly psychedelic or hallucinogenic... One
feels calm. At higher doses, dizziness and nausea sets in with very
little increase in the high. Closed eye imagery is at best hypna-
gogic... No one who has experienced DMT or high dose mush-
rooms would ever call them visions...

Iiven "though the group of McKenna had recently reported p-carboline quantities
as high as 401 mg per dose of ayabuasca, these smoking experiments found that:

we only needed to consume sufficient plant material for dosages in
the 50 mg range... increasing the dosage did not increase the high
but only aggravated the physical symptoms.

After establishing basic pharmacodynamics of smoked B-carboline-enriched plant
extracts, Gracie and Zarkov experimented with smoking DMT free base ten min-
utes after having smoked the B-carboline preparations. They found a threefold en-
hancement in potency of smoked DMT with B-carboline premedication (15 mg of
DMT “felt more like 35-45 mg”) and a lengthened visionary period of 6 minutes
instead of 2—3 minutesabsent the p-carboline preparations, and heightened “almost
overwhelming” auditory effects [Gracie & Zarkov 1985]. Like Bigwood's expet-
iment, however, these data merely suggested the feasibility of tryptamine/p-carboline
synergy, without modeling accurately actual ayabuasca potions,

These underground researchers went on to preliminary experiments involving
oral ingestion of B-carboline-enriched extracts of Reganum harmalaseeds combined
with synthetic DMT free base. After various psychonautic experiments, Gracie and
Zarkov concluded [1986] that:

5 gm of seeds with 20 mg of DMT seems to be a threshold dose. ..

our personal preference is 7 gm of seeds with 30 mg of DMT...
our nominal dose would be 10 gm of seeds with 40 mg DMT...
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Here, then, were some data to sink one’s teeth into. .. a clearcut demonstration that
DMT was rendered orally-active by a B-carboline-containing plant extract at least
analogous to ayahuasca, with oral activity demonstrated, moreover, in the 20-40
mg dose range already established in ayahuasca potions. On the other hand, these
data did not tell us anything about B-carboline levels in the Peganum harmala ex-
tracts, and without analysis of the extracts employed, we have no idea if the doses
were within the range found in ayahuasea. Indeed, Teganum harmala sceds have a
different alkaloid profile than Banisteriopsis caupi stems, with harmaline often the
chiefalkaloid. Moreover, the seeds have been reported to contain 2-7% B-carbolines,
or some 4-15 times the average concentration, 0.45%, found in 25 analyses of B.
caapi stems. Thus Gracie and Zarkov were working with potions containing from

100 mg up to 700 mg of B-carbolines, depending on the scrain and the cfficiency of =

extraction, a rather broad range. Figuring an average of 45% alkaloids, their
preferred dose would have contained 315 mg B-carbolines plus 30 mg DM'T; exactly
double the average dose of the former found in 16 samples of ayahuasca analyzed,
with a typical average with respect to DMT, Accordingly, from these data we could
deduce that the McKenna group’s 401 mg B-carbolines plus 36 mg DMT'in a dose
of Pucallpa ayahuasca would likely have been active; whereas they would tell us
nothing about the activity of the far lower B-carboline doses found in ayahuaseca by
theother groups [Der Marderosian ez 2/, 1970; Liwszyc ezal. 1992; Rivier & Lindgren
1972]. Clearly, more detailed, specific and repeated psychonautic experiments
were required to work out the basic parameters of human pharmacodynamics of
ayahuasca potions. Now [ realized it was my turn to step into the breach.

TRAVELS IN THE UNIVERSE OF THE Sour ! WITH Avarovasca

My baseline experience with ayahuascawas provided by two Quijos Quichua aya-
huasqueros from the Rio Napo area of the Ecuadorian Amazon, whence had come
Manuel Villavicencio’s pioneering report of the entheogenic effects of aya-huasca
in 1858. Experiment 1 involved the ingestion in a shamanic ceremony of a potion
containing Banisteriopsis caapi plus a small amount of leaves of Jex Luayusa—no
tryptamine-rich leaf admixture was employed. [ had not witnessed the preparation
of the potion, but the ayahuasquero rold me in S panish that it contained about a
handful of guayusa leaves to yield a total of some 20 doses. Ingestion of some 60
ml of this potion produced a dreamy sedation with no visionary or entheogenic ef-
fects. The shaman explained the addition of guayusa leaves as designed to counteract
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the soporific eftects of the ayahuasca, although for me their caffeine content j«vnf;
insufficient for that purpose, and I had to fight off sleep. I could see wh}'ﬁ—.c:lrbc,)h‘ne-
enriched plant infusions had been used traditionally in Ecuador, Bl.'ﬂ.?,l], Meéxico,
I'rance, Italy, the United States and elsewhere as sedatives, effects which have been
corroborated in modern pharmacological investigations [ Joyal 1987; Monardes 1990;
Moore 1989; Oga et al. 1984; Speroni & Minghetti 1988; Weiss 1988].
Experiment 2 consisted of a similar potion prepared by the same rfy.rn.’!i‘rrm‘qu:s’rf?,
to which had been added, per request, leaves of amirucapanga, Psychotria viridis.
This gave virtually the same result, although there was a vague ?11111’., perhaps psy-
chological, of the presence of stimulating DMT. When T questioned thc‘sh.am:m
regarding the preparation of the potion (he had not wished to prepare it in 1'}16
presence of strangers), he told me he had added a handful of leaves for the entire
batch, again yielding some 20 doses. This could not have 1'0[)rcsctxtcd more ?han a
tew leaves perdose, and it is not surprising that again, the effect was hypn(‘juc and
not entheogenic. Evidently this shaman was not accustomed to the use of DMT-
rich leaves in his ayahuasca. HENH
For Experiment 3, a different Quijos Quichua z{ydbﬂdj(]‘ttﬁ‘r)\v:ls mwtcd: and he
agreed to prepare the potion in front of us. This preparation was as described on
page 17, but the cooking time was intermediate, some 5 hours, .?ll‘l’lll:lr to what h.nd
been reported by Bristol among the Colombian Sibundoy [Bristol 19(16]‘. [_Tl:lllk(;
the Sibundoy, however, who extract only the bark shavings of the &m;r.rtrrmpm
stems, this Quijos Quichua ayabuasquero had discarded the bark shavings, and
extracted the yellowish stems themselves, which were quartered. Thcr(:‘ Was no way
precisely to weigh the amount of liana, but a pot with m.ughly a 20 IltCt" capacity
was filled up with stem pieces covered with water, with.'.lga{n. (mi.y:l h'.qu.h_‘ll of ami-
rucapangaleaves for the whole pot, all 20 doses. Anticipating tl‘l‘l.‘i p(’)s’.qﬂﬂn}lty, [ had
already prepared an infusion equivalent to abouc 50 Psychotria viridis l‘c;wcs per
dose, thrice extracted with water and boiled down to roughly 700 ml. I diffidently
explained to the ayahuasquero, who was hovering over his :iy.fzbmﬁm pot, that we
were particularly interested in experiencing the effects 0Frzm:r.m:dprmgd, :md.to that
end I had concentrated the essence of the leaves into a tea, which I held up gingerly
for his inspection. Without hesitation, he said “whata good id(‘:.'ﬂ” and immediately
added most of the liquid to his ayahuasca pot! Although surprised that he would so
readily assent to adding an infusion of unknown strength to his potion: and what
is mo;c, one prepared by a rank @matenr, 1 was delighted ac h.is npcn—mlfldcdm.:ss,
and rejoiced in the knowledge thar this time we would experience the stimulation
and visionary qualities latent in the unassuming amiérucapanga leaves. The rest of
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the preparation of the potion was uneventful, and that night we were each given
doses “eyeballed” by the shaman—I received about 50 ml. _

The potion was far from delectable but went down easily for those who had cut
their entheogenic teeth on péyotl and teonandcatl, and we were all given a piece of
ginger thizome (Zingiber officinale) to kill the taste. Despite its Asiatic origin, ginger
has been adopted in northwest Amazonia as a medicinal plant, and Ecuadorian
Quichuas reportedly use ginger juice on cataplasms for infected eyes [Schultes &
Raffauf 1990]. This time there was no question that the potion was powerfully
entheogenic. Within an hour I experienced vivid visions and synasthesia, with a
pronounced auditory component. Even "though the powerful and characteristic of-
fects of DMT moved forcefully into the foreground (I had already had many ex-
periences with smoked DMT free base), there was a noticeable sedation from the
harmine and ocher ayahuasca alkaloids—I recall thinking, with astonishment, that
sleep would perhaps have been possible in the midst of the DMT maelstrim: and
indeed, the shaman cautioned us not to lie down, lest we slumber. Very euphoric
and quite powerful DMT effects lasted for some two hours; the first a consistent
plateau level; the second a gentle descent from the treetop realm of Sucha Rund to
Gaea's ground zero, after which I slept easily and soundly.

Based purely on subjective effects, and lacking any analytical daca on the three
potions, I was left with the distince impression that plain ayahuasca was a sedacive/
hypnotic, potentially useful as a rranquilizer, like harmine-, harmaline- and lepta-
florine-containing Passiflora species which have found such use world-wide. T was

also convinced that ayahuasca potions were indeed capable of rendering DMT ac-

tive orally, and chat DMT represented the stimulating, entheogenic constituent of
the ayahuasca potions which had been submitted to quantitative chemical analysis.
Based on my initial experiences in Amazonia, I decided not only that the DM T-rich
leat admisxtures screngthened the visionary potency of the potions, but that, as the
Sharanahua and Culina Indians of Pert told Rivier and Lindgren, one would
probably see nothing interesting without this crucial ingredient, or one or another
of the known entheogenic solanaceous, acanthaceous or amaranthaceous plant ad-

mixtures to ayahuasca. | was not alone in this assessment—D.J. McKenna had con-

cluded that “DMT... is probably reponsible for the hallucinogenic effects of aya-
huasca” and Lunaand Amaringo (himselfan experienced ayahuasquero) put it thus:

“the alkaloid responsible for the psychoactivity of the brew was most probably

dimethyltryptamine, the alkaloids in Banisteriopsis caapi not being a large enough
dose to elicit hallucinations” [Luna & Amaringo 1991; McKenna et a/. 1986]. The
fact that a “traditional pharmacopacia™ of some 97 plants had been reported as
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aathuasca admixeures (see Table 1) [McKenna ez al. 1986), of which atleasta do?r.en
were known entheogenic plants falling into some four different ph.armacolc,)glcal
catepories, suggested to me an analogy to the pre-Columbian Mexican r.'afmi’;zfat!
potions based on aqueous extracts of cecaoaquduit! or Theobroma cacao, to which
were added entheogenic mushrooms and other sacred drugs, aparc Frofn more pro-
saic medicaments [Ote 1985]. I resolved to attempt to elucidate in detail the human
pharmacology of the DMT-containing ayahuasca potions. i
Sincel planned also experiments with yahuaseaanalogues based on substituting
readily-available (and far more potent) harmel (Feganum }'mrmgfér) sce&’is ff)r stems
of ayahuasca, 1 next turned my attention to that drug. For Ex‘pcnmcn_t 4, I‘ 111g:t‘st.cd
1 potion prepared by extracting with 30% lime juice in water (the acidic ‘hme juice
to enhance alkaloid solubility in water) 15 grams of ground harmel sccfls. The sc.‘cds
were hand ground in a porcelain mortar, then placed ina Sl’l’l'.l.ll pot w1.th. sufficient
lime juice/water to suspend them, then brought rapidly to aboil with stirring. I. tliucn
filtered the suspension with a Melitta-type single-cup coffee filter holc{ler containing
a reusable gold-metal-mesh filter element (paper will also work ﬁnc) .The marc (the
residual solid matter) was then added back to the pot and again extracted by the
same means, with a minimal quantity of lime juice/water, stir‘rcd and brought.
quickly to a boil. I don’t recommend prolonged hcating‘nr use of.l;lrge amounts of
water followed by prolonged heating to concentrate. After filtration of the second
extract, asmall quantity of water was used to rinse the potand poured over the marc.
| ended up with about 150 ml of extract looking rather like unfiltered apple juice,
with a somewhat unpleasant, but hardly disgusting taste. The whole extraction
procedure took only about 15-20 minutes. :

Within an hour of ingesting the harmel extract it was obvious the sccdf were
psychoactive, and they elicited a mild sedative effect which atcained a Rcak in po-
tency 2 hours after ingestion and had mostly dissipatc:d at thti 4 .h.our“ point. There
were no visionary or entheogenic effects, only a bic of visual ‘t:nlfﬂg when some-
thing moved before my eyes. Tinnitus and a mild numbing se nsation ;Lc‘comp:nlncd
a slowed heartbeat and mild vertigo when I closed my eyes. Despite this sedation,
I slepe ficfully, and awoke the next day with a hangover which lasted all day. There
was no nausea or overt negative effects, but the experience was hard on my bm}ly,
and I had no desire to repeat it. It was similar to Experiment 1 in Ecuador with
DMT-less ayahuasca, and I estimated the dose could have represented between 300
and 1050 rr;g of B-carbolines, prabably closer to the upper limit, based on com-
parisons with Naranjo's findings [1967]. ‘ il |

Having isolated and purified DMT as the free base from Desmanthus illinoensis
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(the chin-layer chromatographic properties and melting point commensurate with
synthetic marerial), I subsequently turned my attention to experiments with known
amounts of DMT. For Experiment 5, I prepared an extract of 5 g harmel seeds (us-
ing the procedure outlined above), and added 20 mg of DMT free base (0.25 mg/
kg) to the 100 ml of hot, acidic extract, and immediately quaffed this. The cg-
timated quantity of p-carbolines would be 100-350 mg, or 1.25-4.38 mg/kg. This
provoked a definite stimulation from the DMT, a feeling of aliveness and exci-
tement in decided contrast to the deadbear feeling plain harmel sced excrace had
provoked in me. However, I couldn’t say it was really a discinct DMT effect, and
marked it down as subthreshold with regard to entheogenic effects. It reminded
me somewhat of Experiment 2 in Ecuador, with more stimulation from the DMT.

I'was eager to proceed to Experiment 6, in which I extracted only 4 g of harmel |
seeds, whose effects I wished to minimize, and this time added 30 mg of DMT free
base, representing 0.38 mg/kg (with an estimated B-carboline level of 80280 mg,
probably closer to the upper limit; 1.0-35 mg/kg). This time there were distincr,

but threshold-level, entheogenic effects of DMT commencing 1:10 after ingestion,

building rapidly to a peak ac 1:15; holding a plateau until 2:00; descending to

baseline level by 3:00. There were vivid colored patterns with eyes opened or closed, |
cuphoric exhilaration and general stimulation alloyed with harmel seed sedacion, i
which led me to yawn repeatedly. This was more like Experiment3 in Ecuador, but [

significantly less potent, and I estimated also that the oral potency of DM was

about half or less than its potency when smoked (itself twice the potency when in- [}
jected i.m.), "thaugh it was difficult to compare based on the radically-different | |
pharmacodynamics of the different routes of ingestion. I could thus say that che [l
threshold level for oral DMT in ayahuasca was between 0.25 and 0,38 mg/kg, and | ¢

that 10-35 mg/kg B-carbolines was the probable MAO-inhibitor threshold.

In order more precisely to determine the B-carboline threshold, I extracted |
harmine, for further experiments, from Peganum harmals seeds, and purified it as
the hydrochloride salt, yielding greenish crystals melting ac 262°C. I decided to | |
hold the DMT Jevel at the known entheogenic threshold of 30 mg, and to start my 1
series of pharmahuascacapsules with 30 mg DMT plus 40 mg harmine (as free base; ||
equal to 47 mg harmine HC), that being the level Rivier and Lindgren had es- |} i
tablished as an average for Rio Purds ayahuasce. For Experiment 7, [ ingested a
gelatine capsule containing these quantitics, and felt litcle: only a slight sensation | |1l
of activity. Reasoning that the Culina and Sharanahua Indians from the Rio Purds |

area must have weighed on average 60 kg, and that their 40 mg B-carboline average

accordingly corresponded to 0.67 mg/kg, T prepared another capsule with 30mg
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DM'I" free base plus 63 mg harmine HCI, or 54 mg h:lr.min.e base; 0.67 mg/kg for
me. In Experiment 8, [ ingested this capsule, again fﬁclll’]g.llttll:‘.. ilthough I coul‘d
iense the presence of the DMT. I next increased the harmine .H(Jl to 7(? mg (=60
iy base, 0.75 mg/kg) and ingested this in a capsule for Experune?nt 9 with .30 mg
DM'T free base. Now there was a more detectable DMT stimulation, but still well
helow the entheogenic threshold T had experienced with the same amount of DMT
combined with infusions of 4 g harmel seeds. |
| again increased the harmine HCI to 94 mg (=80 mg base; 1.9 @gfkg) and in
I-'.xpcriment 10 ingested this quantity in a pharmahuasca capsu.lc w1‘th 30 mg DMT.
I'he results were similar to the previous experiment; a definite stimulation from
DM, slightly more intense this time, but still not ;ltr:.linir_]g \Vl‘l(lt.l could chflr—
acterize as an entheogenic threshold-level experience. Sir.minriy. Expc,rlmem' 11, Wth
30 mg DMT plus 117 mg harmine HCI (=100 mg h;?rmmc. base; 1.25 mg/kg), while
slightly more intense with regard to DMT stimulation, Stlll'w;‘ls (.:1(:;1rly short of the
threshold attained with 30 mg DM T plus 4 g harmel sccd infusion. |
Finally, in Experiment 12, combining 35 mg DMT free base .w1th 141 mg of
harmine HCI (=120 mg base; 1.5 mg/kg), I made the cnthc.ogc.mc gr;ldc.‘Wh.m
weighing out the DMT, a chunk had fallen on the balance brmgu‘xg the w::xght u}g
(0 35 mg instead of the customary 30 (0.44 mg/kg) ;m(‘l 1 h:u‘i deadcn‘i to “go wit
the flow” and use this quantity. Within 45 minutes of ingesting my sixth pharma-
huasca capsule, it was clear to me that the threshold would be attained, and T exper-
ienced a distinct, but mild, entheogenic DMT effect building toa peak by 1 :f)_‘i‘:lftcr
ingestion and maintaining a plateau until 1:50; with the cf}cct:& Ch‘a!':lCEC‘ILREICG.IIIY
tapering off gradually and virtually disappc;lri.n g by 3 hours n_J'tcr' ingestion. T u?
experience was of comparable intensity to Experiment 6, 30 mg L).M.I plu:e lllﬁlSl'Ol.’l,‘\
of 4 g harmelseeds, and both were decidedly less potent than my Experiment 3 in
Ecuador, which evidently involved a higher DMT dose. [ therefore (t:)jlc:ll:td.cd that
the threshold to effect sufficient MAO-inhibition, as to render DM active orally,
was 1.5 mg/kg harmine. For me, as an 80 kg individual, the th»rfslhold foran :{}-’;i‘;
huasca-type effect was 120 mg harmine free base plus 30 mg DMT free base (1.5 mg
leg of the former; 0.38 mg/kg of the latter). [ it
To reconfirm this finding, in Experiment 13 I increased thc amounts of both
compounds, to 188 mg harmine HCI (=160 mg base; 2.0 mg/kg) wu:h ‘iq mg DMT
frecbase (0.5 mg/kg). Indeed, thisevoked a proportionally stronger DMT effectwith
first signs evident only 20 minutes after ingcsring :1‘ncll t]'.lc pt'.;ll‘i attained a 1:30,
maintaining a plateau unil 2:40, witch clearly Cll.l"[’llnl!il'll!‘lg effects at the 3 hour
point, and no effects at all by the fourth hour. This experience was still, however,
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less potent than my Experiment 3 in Ecuador. ‘To make certain that what [ was
experiencing was the effect of DMT rendered active orally, T conducted a control
Experiment 14 with 141 mg harmine HCI (=120 mg of base; 1.5 mg/ kg) with no
DMT. This provoked no entheogenic effects or stimulation, just a slightly per-
ceptible harmel-type sedation which was still evident several hours later, but suf-
ficiendly mild as to make me forget T had ingested anything. This, then, was
convincing proof that a barely-perceptible sedative dose of harmine was indeed
capable of effecting sufficient MAO-inhibition to render DMT, in the quanciries
present in ayahuasca potions, entheogenic by the oral route of administration.

This established, T next turned my attention to ayahuasca analogues. For clarity
[will present my results in alogical, but not necessarily chronological sequence; that
is, [ will not describe the rest of my experiments in order. Going back to Aarmel
seeds, one of the most potent and most readily-available sources of the B-carbolines,
I next took advantage of the collaboration of several fellow psychonauts to conduct
a comparative experiment. In Experiment 18, five individuals ingested ayabuasca
analogues with a standard amount of dried Pychotria viridis leaves, but with variable
amounts of Peganum harmala sceds. Each potion contained an extract of 20 g 2
viridis leaves, but combined with 1,2,3 and 4g harmel seeds (two individuals had
4 g harmel seeds). The ground seeds were combined with the powdered leaves (re-
duced to coarse powder in a ble nder), and extracted twice with 30% lemon juice,
bringing quickly to a boil under stirring, as already described. The 20 g of leaves
would be expected to yield 40 mg DM Taccording to the average presented in Table
[I-B. Owing ro lack of glassware and primitive conditions for the workup, there was
apparently an inefficient extraction of the DMT from the leaves, since only one
psychonaut reported visions, whereas the rest had definite DMT stimulation which
was, however, not quite threshold-level for entheogenic effects. Significantly, how-
ever, we all experienced roughly a similar level of activity, and the only person to
report visions had the potion prepared wich 2 g harmel seed (I had ingested the
potion with 1 gseed). This suggests that chere is avery definite B-carboline threshold,
and that there may be no advan tage in increasing amounts of this component; that
itis racher the DMT which is determinant, once the threshold for MAO-inhibition
has been crossed. T accordingly settled on 3 g of harmelseed as a standard amount
for ayahuasca analogues, to allow sufficient leeway given the known variability of
alkaloid levels in Aarmelsceds, since the strain I've been using appears to be on the
upper end of the potency scale. I also decided in the future to extract cthe plant
matter three times, to ensure quantitative extraction of alkaloids.

For Experiment 19, | prepared a potion by three times extracting 3 g harmel
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seeds in 30% lime juice, yielding a total of 100 ml of extract (cst?matcd cogn}:nt of
00210 mg B-carbolines; average of 135 mg or 1.7 mg/kg), to which I adde 4(i nllg,
DMT free base (0.5 mg/kg). Entheogenic effects nf:]:?MTcommcncct.l :}bol;t 3 :
alter ingestion and built to a peak by 1:15, 111;1inmun.ng a plateau until 2:15, wit
(he slow descent to 3:00, when effects had more or l-.-'rs‘:.dlsapgear.eld. Ona ﬁve,.—lxnl:f
potency scale, with 1 representing non-cnrllcogcnic.stlmul:mml; Z 1'ep1‘c.scnt1t'1g fl e
ent llco;q;enic threshold; 3 corresponding to a mild trip; 4 representing :{mc:idc}rt;t‘g ));-
strong frip: with 5 representing a technical El:m::kﬂut'of the cgt:: [ rate Mt;soc.;:
perimentasolid “3.” This compares to the “1” in Experiment '? (20 mg DAl h, ,:h
my/kg), and the “2" in Expcrimcnt‘ 6 (30 mg DMT; ()‘31.\ mgf’kg). . i: (’)13'4
I".xperimfnt 5 had involved extracts of 5 gffmmmf and Experiment 6 employed 4
1, this variable would appear to be insignificant. . .

¥ l;l;;:el;;lent\l(l colls‘lisptcd of the 3 extracts of 3 g harmel s‘ccd combined w1th“59
mg DMT (0.63 mg/kg) and Experiment 21 involved the typical harmel seed extr .11(.1
I rN\‘Vhich 60 mg DMT (0.75 mg/kg) was added. \Wi}ercns 6{‘)‘ mg DMT L‘cp\rcs]j;ltt:

1 “4" the 50mg DMT dose was in between a *3’ :.md a “4." I was thur,;:tl e tlo
establish a more or less linear increase in entheogenic potency as the DMT cvc.aj
were increased; from the merely stimulating ({).?,S mg!lfg] t0 the {:nthmgcg?u.
threshold (0.38 mg/kg); with 0.5 mg/kg constituting a mild erip, up to 1;11 ml(i;l c{,
ately-strong trip at 0.75 mg/kg DM'T. These data are summarized in Table IT[-A.

Tape ITI-A
HUMAN PHARMACOLOGY OF AYAHUASCA ANALOGUE (P HARMALA/DMT)

5 -
Ar o Variable Amounts of [_)M"I'_
3 |- With 3-Times Extraction of

Ground Rreunum f.i:zr?m:fa L.
Sceds:  [5g, 4 3¢, 3p. 3g)

Subjecrive Efecrs

1 1 I | l 1 1

200030 40 50 60 TOEO
DMT Dosc [mg]

The results of my seven pharmabuasca capsule experiments, with var‘mblc L).III'IUIL;J.’E&
of harmine from 40 mg to 160 mg (0.5 to 2.0 mg/kg) are presented in Tab xil -B.
: : i | i
With the exception of the last two experiments (Experiments 12 and 13), the am

ount of DMT was held constant at 30 mg (0.38 mg/kg). . ‘
In my first foray into all-analogue @yahuasca (compounded exclusively of non-
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traditional ingredients), I experimented wich Reganum harmala seeds combined
with Desmanthus illinoensis root bark. Roots of the “Illinois bundleflowes” were re-
cently reported to contain 0.18% DMT plus 0.06% of inactive N-monomethyl-

concentrated in the root bark, which made up abour half the weight of the dried
roots. For Experiment 15, [ combined 4 g of ground Aganum harmala seeds with

27.6 g of ground Desmanthus illinoensis root, calculated to contain about 50 mg il |

[‘)Mif. The material was extracted thrice with about 100 ml boiling 30% lime juice,
filtering each time. The resulting 250 ml potion was drunk, giving me asubthreshold,

mildly stimulating effect of DMT. Accordin gly, for Experiment 16, [ doubled the

TasLe IIT-B
HUMAN PHARMACOLOGY OF Avauasca CAPSULES (HARMINE-VARIABLE)
E] i Variable Doses of Harmine
v 3| With 30 mg DMT Free Base
.g 5 | “ \!'E»:.irh _"'fS mg DMT
2 TWith 40mg DMT
o . A5
| I | | | 1 1 | 1 1 |

2040 60 80 100 120* 140 1601 180 200
Harmine Dose [mg]

quantity of £ illinoensis root to 57.6 g, the bark of which was groundand combined |

with 4 g of ground P harmala seed, and thrice extracted as before, This time the

ayahuasca analogue gave a distinct entheogenic effect of DMT commencin gat0:30

and building to a peak at 1:15 with a 30 minute plateau. Two hours after ingestion
the effects had noticeably diminished, and an hour later had all but dis;lpplca red.
This was threshold-level for enthcogenic DMT effects, comparable to Experiment
12. Evidently the strain of D, illinoensiswhich T had in hand (which had been pur-
chased on the commercial herb market) was somewhat lower in tryptamines th.;m- §
the strain analyzed in 1987, In order to demonstrate the feasibility of accaining more
solid entheogenic effects from this ayahuasca analogue, I conducred Experimt::ut 22
with an extract (by standard procedure) of 3 g ground 2 harmala seeds plus 50 g
ground root bark of D. illinoensis (a different strain: equivalent to roughly 85 g
whole dried root; dried, ground root bark is now commercially available). This
potion provoked aslightly stronger, distinct but threshold-level en theogenic effect
with typical pharmacokinetics. For Experiment 24, I increased the quantity of D,
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ilinoensis root bark powder to 60 g, equivalent to approximately 100 g dried root.

I'his potion effected a more potent DMT trip, again with typical latency period and

characteristic duration of plateau and of the overall experience.

| decided to make another @yahuascaanalogue utilizing again Jrganum harmala
as source of B-carbolines, this time combined with leaves of Acacia phlebophylla as
the tryptamine source. The leaves of this Australian Acacia were reported 25 years
apo to contain about 0.3% DMT, nearly double the concentration found in Des-
munthus illinoensisroots, and intermediate in concentration between the traditional
Amazonian leaf addicives Diplopterys cabreranaand Prychotria spp. (see Table I1-B)
| Rovelli & Vaughan 1967]. From the A/t. Drugsbulletin board system on the nternet
computer networls, there had already been a posting describing an entheogenic #ya-
huasea analogue utilizing “a heaped teaspoon of ground harmala seeds” swallowed
neatand chased 10 minutes later by an infusion of an unspecified quantity of Aeacia
phlebaphylla leaves [Greenwood 1993]. The intrepid Australian psychonaut char-
acterized this as "nothing short of the most amazing and intense experience of my
life to date.” For Experiment 23 I prepared a potion by thrice extracting 3 g ground
P> harmalaseeds together with 20 g ground A. phlebophylla leaves. The resulting 150
ml potion provoked a rapid DMT effect of moderate strength commencing at 0:30
and peaking by 1:00, with a half-hour plateau and two hour descent to baseline by
3:30. In potency this was comparable to my Experiment 21 with 60 mg pure DMT,
which is the DMT quantity 20 g of Acacia phlebophyllawould be expected to contain.

PARALLEL EXPERIMENTS AND CORROBORATIVE DaTA

Parallel psychonautic experiments by several colleagues have confirmed and ex-
tended my pharmahuasca studies, using both harmaline and 6-methoxy-harmalan
in liew of harmine as the enzyme inhibitor, and furthermore employing 5-MeQ-
DMT and the artificial N, N-diethylerypramine (DET) [Ote 1993]) i liese of DMT
as the entheogenic ingredient. These experiments, which will be outlined below,
showed a pattern of activity consistent with what I had already established.
American biochemist J.C. Callaway had independently conducted a series of
psychonautic experiments parallel to my own. Callaway has been working on mam-
malian metabolism of endogenous tryptamines and f-carbolines, and has elaborated
ahypothesis to explain dreams »anocturnal interactions of tryptamines and B-car-
bolines, what we might call “endogenous ayabuasca” or endohuasca[Callaway 1988,
1993]. Callaway kindly provided me the notes of his pharmabuasca studies, includ-
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ing one experiment he conducted on the same day as my Experiment 12 (my first
pharmabuasca experiment to give me unequivocal ayahuasca-like effects). Callaway
ingested a pharmahuasca capsule containing 10 mg 5-MeO-DMT combined with
70 mg harmaline expressed as free base (equivalent to 1.2 mg/kg harmaline, similar
to the level Bigwood found active). Since 5-MeQ-DMT is roughly four times the
potency of DMT when smoked [Ote 1993], Callaway's dose of that compound
would be equivalent to 40 mg DM'T, or 0.69 mg/ kg. Callaway felt the first effects
in 18 minutes and distinct psychoactive effects by 45 minutes, which built to a peal
by 1:25, with a plateau until the 1:58 point, when the effects were diminishing [Cal-
laway 1992]. We may conclude from this experiment thac harmaline is somewhat
more active than harmine as MAO-inhibitor, which biochemical data bears out
[McKenna et al 1984a]. Furthermore, we may deduce that 5-MeO-DMT can sub-
stitute for DMT as the entheogenic agent in ayahuasca. Much as smoked 5-MeO-
DMT is some four times the potency of smolked DM'T, it appearsalso to show about
four times the oral activity in combination with B-carbolines. Callaway reported no
color visions, again mirroring the activity of 5-MeO-DMT when smoked—this
compound is often likened to DMT “without the movie.” A European researcher,
M. Markus, also found 5-MeO-DMT to provoke “hallucinacory effects” in oral

combination with harmine, harmaline or 6-methosy-harmalan in pharmahuasca |

capsules [Leuner & Schlichtung 1989].

Another colleague has independently conducted psychonautic experiments
with harmaline as enzyme inhibitor, using both DMT and DET as entheogenic
agents. It must be noted that the harmaline hydrochloride used by this researcher
was later determined by analysis to be a mixture of some two parts harmaline to one
partharmine (see Note 14). After establishing that 175 mg harmaline hydrochloride
(equivalent to 146 mg base, or 2.25 mg/kg) was only a mild sedative, this psy-
chonaut went on to combining 150 mg harmaline (130 mg base, 2.0 mg/kg) with
a like quantity of DET free base (2.3 mg/kg), a short-acting tryptamine roughly
equipotent with DMT via smoking or injection. In all experiments in this series,

the tryptamine was taken 1020 minutes afcer taking the B-carboline. This quantity

was “definitely an overdosage,” with major entheogenic effeces commencing at the
1:30 point and lasting for several hours (DET normally lasts much longer than
DMT; some two hours rather than 10 minures... a European colleague had sim-
ilarly reported a “very strong effect” from a pharmahuasca capsule prepared with 150
mg harmine HCl in combinacion with 60 mg DET). Geingon to experiments with
DMT, this brave psychonaut found 50 mg harmaline hydrochloride (43 mg base;
0.66 mg/kg) combined with 60 mg DMT (0.92 mg/kg) to be inactive, Quantities
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were increased to 100 mg harmaline HC] (86 mg base; 1.{32 mg/kg) and 1:.’!0 mg
DMT (1.85 mg/kg), provoking an entheogenic effect starting at 1:29. peaking ra-
pidly and starting to recede at 2:30, being mostly over by 4:00. This psychonaut
then went on to decrease the quantities of DMT to 80 mg (1.23 mgfkg.] and 35 mg
(0.54 mg/kg) in subsequent tests, in combination with 150 mg h;u:mah‘nc: salt (1‘3(}
mg base; 2.0 mg/kg). Both dose levels again produced entheogenic effects. In ‘hvc
(ests, accordingly, this psychonautestablished that 1.32-2.0 mg/kg of thg harmaline/
harmine mixture was sufficient ro activate tryptamines, whereas 0.66 mgz’kg was
not, even in combination with 60 mg DM, far more than has ever been found in
a dose of ayahuascaand at 0.92 mg/kg, nearly triple the tryptamine thrf?shold [hftd
already established. These tests thus confirm my finding that there is a definite
threshold of B-carbolines for an ayahuasca effect. As in C;l.]l:‘tWﬂ}’,S case, tthclsc tcst:
show the harmaline threshold may be a bit lower than that for harmxpe, ]‘Z—F..L.
mg/kg in these studies, but close to the 1.5 mg/kg [ had established for harmine.

Another interesting finding by this psychonaut was thjll’ 2?0 mg harman lliy~
drochloride (equivalent to 209 mg base or 3.2 mg/kg) was mcffncjctm-_-. as M_A(}fm
hibitor in pharmabuasca when combined with 35 mg DMT( 0.54 mg/ !(g; an active
level). This is surprising, since harman was about as active as h:llfl'l'l‘:lllll‘lc and har-
mine in in vitro tests of MAO-inhibition, and is useful as a cavear—it is not always
possible to extrapolate test results from the laboratory to the real v.mrld, orfromone
species toanother (see Table IV-A, Note 1). Yohimbine hydrochloride was .'1]81'.) shown
to be ineffective as a pharmahuasca MAO-inhibitor at 54 and 80 mg doses in com-

bination with 60 and 120 mg DM'T.

Of compelling interest also in this psychonautic series were tu{nvprcli.tnil?:uy ol
periments with 150 mg harmaline salt (130 mg base; 2.9 mg/kg) in -conﬁ)lnatuf::L
with 60 and 100 mg mescaline hydrochloride (51 and 86 mg base or 0.78 and 1.32
mg/kg respectively). In the first case there were definice subthrcs‘]mld ci"l':’ccts of nzr:.‘.—lI
caline, and in the second case a pronounced threshold cffect of mescaline was felt!
While mescaline is itself entheogenic, it is active at 3.0-5.0 mg/kg, :1{1d. this exper-
iment suggests that peyohuasca is possible—a definite p()t:t{l]ti:ltiﬂ.ﬂ of rhﬂc too-weak
mescaline with B-carbolines. | had already suspected this, inasmuch as Sh ;1r:m:t‘hu:1
Indians of Pert add pieces of an OQpuntia cactus to their rz:ydfrrms'f:m to make “the
effects very strong” (see pages 22-23), and several Opuntiz species are known to
contain low levels of mescaline, pharmacologically insignificant in abs::m:f o!’ﬂ some
potentiation [Ote 1993]. This hunch is thereby borm-“uut experimentally. (_,l.mou.?E'.
the myth has been promulgated in the drug “scene” that [i—p.hencthy‘l:un} nes like
mescaline are a potentially deadly combination with B-carbolines, which is clearly
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not so, as the above-cited experiments underscore (this psychonaut had also com-
bined B-carbolines with the artificial B-phenethylamine 2,4,5-trimethoxy-B—phen-
ethylamine, but there were few effects). Callaway, for example, warned that such
a combination “may result in life threatening situations” [Callaway 1993]. There
is absolutely no evidence for this, as I confirmed by questioning phenethylamine
expert Alexander T Shulgin [1993]. This myth apparently results from a confusion

between dietary restrictions correctly associated with long-term medicinal use of

irreversible MAO-inhibitors, and the entirely unrelated, purely spiritual, rather

than pharmacological, dietary restrictions sometimes associated with the use of aya-

huasca in Amazonia. We will recurn to this point after examining the use of me-
dicinal MAO-inhibitors, and their potential as activators in pharmahuasca.

Mepicinal MAO-INHIBITORS AND PHARMAHUASCA

MAO-inhibitors are widely used in medicine as anti-depressants, typically in long-

term therapy involving daily administration of irreversible inhibitors. In order to

ascertain whether medicinal MAO-inhibicors might be useful co mponents of phar-'

mahuasca, 1 resolved to combine DMT with the pharmaceutical MAO-inhibitor
isocarboxazid (5-methyl-3-isoxazole carboxylic aci d-2-benzylhydrazide) or Marplan.
This medicament is ordinarily given in a dose of 30 mg daily (once, or 10 mg three
times), and the res ulting chronic increase in serotonine in the brain follows a latency

period of a few days to a few months and persiscs for a like time after ceasing admin- |
istration of the drug. Euphoric reactions to this treacment are rare, and are con-

sidered to be adverse side-cffects! For Experiment 17, [ took 30 mg Marplanin three
10 mg doses at 9:00, 14:00 and 19:00, and an hour after the last dose took 30 mg ||

DMT free base in a capsule. A mild but distinet DMT effect commenced 35 min-
utes after ingestion of the capsule, built to a peak by 1:10, with a plateau to 1:40,
declining over the nexthour. Thusitis indeed possible to make pharmahuasca with
medicinal MAO-inhibitors, at least with Marplan. This compound, which is an

irreversible MAO-inhibitor (in contrast to the B-carbolines, which are reversible), |

appeats moreover to be several times the potency of the natural ayahuascaalkaloids.

This finding contrasted with an experiment conducted three decades ago, in

which DMT was adminstered after chronic MAO-inhibition had been effecred _
with the medicinal MAO-inhibitor iproniazid or Marsilid ( I-isonicotinyl-2-iso-

propylhydrazine). This compound was originally used in medicine s an anti-cub- il
erculosis agent, and in 1952 it was observed to be a stimulant in some patients, an
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elfect later associated with its efficacy as an MAQO-inhibitor. In this case, subjects
were pretreated with 100 mg iproniazid daily for four days. .Aft.er r..w.o.drug—ﬂ'cc
days (to eliminate direct effects of iproniazid, whereas r_he Mi\Qim]nbltmn \r\-'()L.lld
will persist), the subjects were given 0.35-0.83 mg/kg DMT via intramuscular in-
jection [Sai-Haldsz 1963]. Paradoxically, the subjects experienced d({:?‘t‘{h‘f’d effects
of DMT, compared to a previous experiment in which they had been given thL dr.ug
ibsent MAO-inhibition, and “had an odd feeling of a changed personality \-\’th.l'l
the researchers likened to the symptoms presaging a psychotic bl.‘cal‘c. O Fc‘zoursc_. t%ns
was not a pharmahuasca experiment, and rather involved the effect of MAO-in-
hibition on fnjected DMT. This experiment had been conducted..m follow up on
(he finding that pretreatment with the potent serotonine antagonist mcthysc.rgxdc
or UML-491 (1-methyl-d-lysergic acid butanolamide; see Ote 1993 for (!t!t(.lll.\‘ on
this LSD analogue), known commercially as Sansert, had “a scrong potentiating Lf—
feet” on DI\‘[T.’[S;I‘kHJ];isz 1962]. The same subjects had been given .I_—Z mg “anti-
serotonin” (Sansert) orally (or 0.5 mg intramuscularly; trit'l}cr dos:a bcfn.g, below f:llt:
entheogenic threshold for this drug) 30-40 minutes beiz)}":: being injected \‘E-’ll‘h
0.81-0.89 mg/kg DMT (the same dose they had already received neat—some ofthe
subjects were given 50809 of this DMT dose on the second occasion, after pre-
rreacment with Sansert). Even the reduced dose with Sansert pretreatment was €x-
perienced as more potent by some subjects, while most of those who had the sume
dose with and without Sansert had “very intense aggravation f_lfl".hli symproms. Of
course, Sansert is itself entheogenic, but the threshold for such cfh;c}t is well abnvc
that employed in this experiment. It seems that fcromninc inhibition potentiates
the effect of injected DMT, wheteas MAO-inhibition would be rnthcr.cx pected to
inereaseserotonine concentration in the brain. In all events, these experiments have
little applicability to ayabuasca, where the key M.F\O.—iel_'.libi_tion takes p}a?c i the
digestive system, not in the brain, enabling the DMT to be absorbed into ic
bloodstream, thence finding its way to the brain. On the other hand, the hf.\dmg
that an MAO-inhibitor decreased the activity of injected DMT (and that it was
serotonine inhibition, not the increaied brain serotonine fostered by use of MAO-
inhibitors, which enhanced the effect of DMT), may be important in ayahuasca
pharmacology. It is ac least possible that, while ayahuasca MAQ~in hibitors enable
DMT to survive the rigors of the gut and be thus rendered :lchvc-nr:xliy, they may
exert an anti-DM Teffect in the brain, which might help cxpl;?m why oral DMT is
much less active than DMT smoked. On the other hand, Gracie and Za.rkov [].9.85]
had reported that smoked DMT was potentiated by prior srxfokin g of:. B‘caﬂ.}olme—
enriched plant extracts, but this experiment involved smoking, not ingesting the
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alkaloids, as would be the case in ayahuasca, and is not applicable here. Not on ly
is the sedative effect of the B-carbolines undesirable, but we have at least cause to
suspect these compounds of having a paradoxical effect antagonistic to DMT in the
brain. The lesson here is that che B-carboline component of ayabuasca should be
minimized; chat ironically, we need less ayahuasca in our ayahuasca!

It should also be pointed our that some tryptamines are themselves MAQ-in-
hibitors. Both o-methyltrypramine (or IT-290) and o-ethylerypramine (or etryp-
tamine) were found to have the same potency as iproniazid as MAQ-inhibitors
[Grieg er al 1959], and the latter was used in the 19505 along with iproniazid as a
medicinal MAO-inhibitor before more specific and less toxic agents were discoy-
ered. IT-290 is a long-lasting stimulanc in 20 mg doses, whereas etryptamine has a
shorter duration following 150 mg doses [Ort 1993; Shulgin & Shulgin 1994]. Tt is
likely there'd be oral synergy between either of these co mpoundsand DMT. DMT
and 5-MeO-DMT show weak MAO-in hibiting effects [McKenna et 4/ 1984b].

Inastartling recenc development, a point mutation (resulting in che deletion of
aglutamine residue ac the end of the amino acid chain of the enzyme coded by one
section of the gene) in the gene coding for monoamine oxidase A in human beings,
leading to a congenital “complete and selective deficiency of enzymatic activity of
monoamine oxidase A” has been correlated with “a syndrome of borderline mental
retardation and abnormal behavior” including “impulsive aggression, arson, at-
tempted rape and exhibitionism” (MAO-A is one of two types of MAO; harmaline
hasbeen shown to inhibit MAO-A) [Brunner etal. 1993; McKenna & Towers 1984].
Although medicinal MAO-inhibition has not been correlated with aggression,
this congeniral, lifelong deficiency of MAO activity decidedly is, although only the
males having this genetic defect manifest the congenital MAO-inhibition and the
consequent mental impairment and aggression. It seems most likely that in males
having this genetic defect, DMT and the other short-acting tryptamines would be
active orally, without concomitant administration of M AO-inhibitors, This, def-

initely, is encdohuasea or, perhaps more appropriately, congenihuasca, and it would
also be interesting to conduct dream research with this patient cohort, in che light
of Callaway’s endohuascaldream vision hypothesis.

While there have long been some atcempts (o relate psychosis to faulty brain
metabolism, and "though DMT was carly implicated in this “indole hypothesis” or
“endogenous psychorogen” theoty [Ort 1993], solid data have been hard to come
by. Here, for the first time, it has been established that a heritable, single point
mutation (ze. the alteration of a single base in DNA) leads to biosynthesis of non-
functional monoamine oxidase enzymes, and consequently to pathological behavior
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and mental deficiency, apparently as a resule of zzya'f}f{wm—.t}-'pc disordered brain
metabolism of neurotransmitters. Paradoxically, psychonautic f’cscarch on pharma-
huasea chronicled here, which is so far our of the scientific m:unst?‘c;ln.l that nc;%rly
three decades had to pass before unfunded and in‘dcpcndcnt scientists worllung
underground and in secrecy put the enzyme-inhibitor theory of qy.«zﬁrffg.mi }::r—
macology to the test, may turn out to be at the center of res?‘e;u“ch on t TL iochem-
istry of consciousness and the genetics of p;ltho]nglcal. brain %Lu.lctmn. ; I
Ttis also worth noting thata privately-funded group is examining the.bl()t‘.-l‘l(fll'l;lf.“-
try and pharmacology of ayahuasca inagroup of long—_time users in Br:w:ll ( m«.r;l‘ UzS
of Unido do Wegetal, sec Chapter Four) and comparing .lChCITl to a group o .lgu.-
matched controls [McIenna 1993]. One goal of this project is to r_c!utt' long-.tcrni
use of ayahuasca with known therapeutic indices of MAO-inhibition associatec
with chronic use of drugs like Marplan. Not only is .ﬂyrrfmj.fz.r.m I‘('..'ft":ll‘(!h now at the
neuroscientific cutting edge, but the reversible MAO-inhibitors in (?_31((1}}1({1\‘(.‘.(4‘. m'tl};
prove to be viable, less toxic alternatives to the noxious compounds currently in use!

DieT AND MAQ-INHIBITORS: A SURPRISING CAVEAT

As mentioned above, administration of the irrcvcr.siblc N[AO—inhibi.lfor.ls‘ 1llst“.d l1111
medicine is accompanied by dictary ,-csn-ictifmm {?'incr: these (!mg (hmuyf:hI tc
capacity of the brain to metabolize monoamines, it has been l.ounc‘l r?mt. LCl.[J;\‘l:
foods, especially those rich in tyramine (4.—h?-droxy—!3-phf:ncth}f‘l;11nu.1c,).. 11.111.?}' e
severely restricted in the diet, to avoid toxic interactions 111‘\'(11\*1'11;; hypcrturmon_.‘
headache, nausea, even intracranial bleeding. Thus tyramine-rich fondla' Sl.lch as
liver, yeast and fermented foods like cheeses, wines, b.tit.'l'h: efc. must be eliminated
from the diet of patients recciving irreversible MAO-inhibitors, M
Coincidentally, theanthropological literature on r{}w:’.frmsfw shamanism in South
America makes reference to several dictary proscl‘iption§ enforccd‘on tll{-:’ll(:()]_)l:{\’tt;
ayahuasquero [Luna 1984a,1984b]. This d%ct may consist unly.uf. pl.:n.lr'jllms .m." 1.)
certain fish—sugar, salt, ohile and other spices are usually ]__)1'0'1‘111)‘1116.(.1, as are 11}&_..‘1151
eges and alcohol. Furthermore, sexual co ntincnc.f: is an essential i'c-..u:ulmj oi u.'ul.l.f.k'n‘t,n
for ayahuasca. The fact that dietary restrictions with a pl? :1rr.n:_u:(:loglc:1 I ;;tml l: c 1r..
an established part of medicinal therapy wifh MA(:)-I{]hLbll‘OI‘& ;1.[1(1. that . ictary
restrictions may also be associated with use of .({V(If)f{fi‘.i‘ﬂl11‘1;‘\{11;1'50!.’11;1, apotion now
known to cont-ain MAQ-inhibitors, has led some research.m. to jump to the con-
clusion that the Amazonian dietary restrictions have a similar pharmacological
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rationale. However, on examining the list of foods restricted to an ayahuasquero in
Amazonia, itis clear thar this is a specious equivalence—obviously, the Amazonian
restrictions are part of a bland “purificatory” diet such as is commonly associated
with traditional use of entheogens elsewhere, like the use of psilocybian mushrooms

in México [Wasson 1980; Wasson & Whasson 1957]. The collateral restriction of

sexual activity, such as occurs also with mushroom use in Meéxico, emphasizes that
the Amazonian restrictions are motivated by spéritual, not pharmacological concerns.
The reversible MAO-inhibitors from ayahuasca have different substrate specificity
than the irreversible medicinal MAO-inhibitors, greatly different pharmacokinetics
[McKenna & Towers 1984] and arc a great deal less toxic. Indeed, in the aftermath
of several of my ayahuasca analogue experiments, [ have intentionally dined on
cheese sandwiches washed down with beer and chased with chocolate (a potentially-

rich source of B-phenethylamine; Ot 1985), with absolutely no ill effects. It is pro-

bable that the transient MAO-inhibition of the B-carbolines in ayahuasca has ccased
or greatly diminished by the time the DMT effects are over, but prudence would
dictate not ingesting cheese, beer and chocolate during the wip! Generally, short-
term fasting is a good idea before taking ayahuasea orany other entheogen. Notonly
do these drugs effect nausea in some patients, but the fulsome feeling of a stuffed
belly is not conducive, shall we say, to a “higher chakra experience.” This spiritual
factor explains the dietary restrictions associated wich ayahuasca and many other
traditional entheogens, which is quite unrelated to the coincidental dietary re-
strictions associated with medicinal MAO-inhibitors. Afier all, in the case of aya-

huasca, one is seeking exactly the disordered monoamine metabolism with respect
to DMT that the restriction of tyramine in the diet js designed to prevent, and we

mustn’t forget that occasional et iphoric reactions to medicinal MAO-inhibitors are
regarded to be a negative side-cffect of the therapy!

The unexpected caveat is not thac phenethylamines in ayahuascaare dangerous;
we know this is not the case. The cavear here is to be very careful not to go beyond
the data and jump to conclusions. This applies also to the data on ayahuasca and

pharmatuasca presented in this book. We have only 25 data points on chemistry of |

ayahuasea lianas; only 15 on ayahuascaleafadmixtures: only 16 analyses of ayahuasca
potions. As for pharmahuasca, we have only some three dozen data points involving

asmall handful of psychonauts. I have milked these daca for all they are worth, but

am acueely aware of their limitations. Extreme caution is advisable with regard to

psychonautic experimentation... look before you leap, and don’t make facile

assumprtions based on superficial understanding from limited and fragmentary da-
ta!Ifyouareindoubt... don’tjumpinacall... leave it to the experts! Caveatemptor!
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CHAPTER FOUR
From Ian—-Amazonian to
DPain—Gean Entheogen

The first written mention of ayahuasca appears to have been by Jesuit priest José
Chantre v Herrera [1901], who at the end of the scvcnn?cnth century ;1l‘ludcd 1(; t
rebaje diabélico (diabolical potion) made 0[‘. ;.agym’mm‘:.w lianas by the Indmn\? Of, the
Mainas district, in the upper Amazon area of Perd. S:)n?c years ]atci, .'umtht“l ]c.\u;t-:
J. Magnin, made a similar observation in the samearea |_§4:1g.mn l?’&(ﬂ, and in 17; 7
a Jesuit priest named Maroni gave more details about “an intoxicating p(itu?rll m-.
pested for divinatory and other purposes and called ayahuasca, which f_lt‘.]_:ll 1\.1.3.\ (Jﬁt..
of his senses and, ar times, of his life” [Jiménez de la Espada 1889]. On the othe
hand, later naturalist/explorers like C.M. de la Condamine, EH:.‘\. von Flunleulnit
and C.EP von Martius all failed to mention the “diabolical potion [R‘cwhc‘l—Uol—
matoff 1975; Schultes 1986b]. As outlined in Chaprer .Om.:l it rcm.:unc.r.‘l for the
pioneering British botanist Richard Spruce to .imt{ ate s'c1cntfi'1c sttldlfs uf Th(? ({11::—.
huasca complex in 18511859, and the first scientist or outsider to Chpcnt..l;‘i;-h.u
full effects of the potion appears to have been ECII':ld.()I'I;l n gcogmfhcrIM;ui i Y i 8.1_
vicencio in the upper Rio Napo region in 1858 [Spruce 187.3: \ 111;1\-1cr;m.1u.1 5 ]
Archazological remains in South America testify to thg'*. antiquity of # ):J;:bm.rmfr kl\L
[Naranjo 1986]. In chis final chapter, we shall examine t.h(: story of fajl].-'afjr’.lrt.fa:arrt d
astonishing transformation from an ancient, 13:11}—.’\111:1?.(31'11-.111 ethnomedicine into
a much-esteemed, modern, worldwide or pan-Giean entheogen. . '
The publication by R. Zerda Bay6n [1915] of his notes on travel in Amazonian
Colombia made references to the alleged telepathic effects of ayahuasca, and to the

* carly chemical work by this author and G. Fischer Cdrdenas who, having isolated

harmine from the drug and mistakenly bclitvi{lg il:‘m bea 11fwcl compou%ld, nzl'n.:u:fl.
the compound telepatinaor rclcpathi;lc. 'I'his‘ m‘splred t'l.xc famous Amcm..l:rt \aﬁlltn,:i
William S. Burroughs to journey to Colombia m‘1953 in search of what gt
his “final fix.” Burroughs experienced ayahuasca first-hand and made experiments
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with Banisteriopsis material he collected. In 1963, he published a book of his letters
to poet Allen Ginsberg, as well as Ginsberg’s letter to Burroughs from Perd in 1960,
describing his own ayahuasca experience [Burroughs 8 Ginsberg 1963]. The Yage
Letters were to influence greatly modern consciousness of the Amazonian amrta,
and co disseminate the idea of the telepachic properties of the drug, "though neither
Burroughs nor Ginsberg had reported anything like a telepathic experience.
Eightycars later, an obscure mestizo ayahuasqueronamed Manuel Cérdova-Rios
and F. Bruce Lamb published Wizard [sic] of the Upper Amazon, an account of the
purported boyhood abduction of Cérdova-Rios by Amahuaca Indians, and his
subsequent grooming as their chief, including the use of ayahuasca that allegedly
provoked shared group visions, a poor man’s telepathy [Cérdova-Rios & Lamb
1971]. While looking for a publisher, Lamb had sent the manuscript to Amahuaca
expert R.L. Carneiro, who told him that Cérdova-Rios’ tale was “an imaginative
piece of jungle fiction” and who later recommended that Natural H istory Press re-
ject the manuscript when they sent it to him for evaluation, which that press did
[Carneiro 1980]. Atheneum published Wizard, and when the American writer AT,
Wil cited it in his best-selling first book 7he Natural Mind [Weil 1972], it gained
prominence. Weil did not know Carneiro had denounced the book as fictitious,
and accepred it at face value, as echnography, citin g the accounts of ayahuasca ses-
sions as evidence of what he called “the reality of shared consciousness.” Weil even
wrote a laudatory introduction to a second edition of the book [Lamb 1974], again
referring to the supposititious telepathic powers of ayahuasca, and the book was
later reprinted as “Ethnomedicine,” with a verse quotation about “group vision ses-
sions” from Weil's introduction, accompanied by another verso quotationdescribing

“communalvisions” [emphasis in the original] from ayahuasca. Lamb even milked

the interest in alleged “telepathic” ayahuasca for a sequel, Rio Tigre and Beyond.
Astonished by the success of whar he regarded to be “jungle fiction” tricked up

as ethnography, Carneiro decided “to lift the mask of respectability and reveal the

imposture,” and published an essay explaining numerous errors and incongruities

in the tale which led him to call it Chimera of the Upper Amazon (Cérdova-Rios had . : L

assigned to the lictle-known Amahuaca composite traits gleaned from superficial
observation of various Amazonian Indian groups, particularly the Bora and Wito-
to) [Carneiro 1980]. By the time this expesé appeared, Cérdova-Rios was dead, after
enjoying fame and success brought him by the book. Nevertheless, Carneiro quo-
ted Cordova-Rios admonishing people overawed by his colorful tales: “Don’t be-

lieve everything I tell you. It could all be a lie.” (No crean todo lo que les digo. Puede
sertodo mentira.) Nonetheless, Lamb challenged Carneiro’s opinion (despite having
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TaBLE IV-A >
PLANTS CONTAINING MAO-INHIBITING 3-CARBOLINES

AGARICACEAE ]
Coviolus maximus (Mont.) Murrill [Harman']

APOCYNACEAE

Amsonia tabernaemontana Walt, [Harmine? ete.]

Apocynum cannabinum 1. [Harmalol]

Ochrosia nakaiana Koidz [Harman]
BIGNONIACEAE
Newbouldia laevis Bentham et Hooker fi/. [Harman]
CALYCANTHACEAE [t
Calycanthus occidentalis Hooleer et Arnot [Harmine]
" CHENOPODIACEAE _
Hammada leptoclada (Pop) ljin [Tetrahydroharman ele.]
Kochia scoparia (L.) Schrader [Harmine efc]
COMBRETACEAE

Guiera senegalensis Lamarck [Harman erc]
CYPERACEAE

Carex brevicollis DC. [Harmine etc.]
ELAEAGNACEAE

Elaeagnus angustifolia L. [Harman ete.]

Elaeagnus hortensis M.B. [Tetrahydroharman erc]

Elacagnus ovientalis L. [Tetrahydroharman]

Elaeagnus spinosa L. [ Tetrahydroharman]

Hippophae rhamnoides L. [Harman ete.]

Shepherdia argentea Nuttall (Tetrahydroharmol] _

Shepherdia canadensis Nutaall [Terrahydroharmol]

GRAMINEAE .

Arundo donax 1.. [Tetrahydroharman ee.]

Festuca arundinacea Schreber [Harman erc.]

Lolium perenne L. [Harman etc]

LEGUMINOSAL

Acacia baileyana F. von Mueller [Tetrahydroharman)]

Acacia mm;;fmmm A. Cunn. [Tetrahydroharman ezc.]

Burkea africana Hooker [Harman efe.]

Desmodium pulchellum Bentham ex Baker [Harman etc.)
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Mucuna pruriens DC. [6-Methoxy-Harman]
Retalostylis labicheoides R. Brown '[Tctrahydroharman]
Prosopis nigra (Grisebach) Hieronymus [Harman cte.]
LOGANIACEAE
Strychnos usambarensis Gilg. [Harman)]
MALPIGHIACEAE
R:mfstm‘ia;:sis caapi (Spruce ex Grisebach) Morton [Harmine erc.]
&m:lﬂfri:gm's Iutea (Grisebach) Cuatrecasas [Harmin e]
(fizrjénm'opxiy fnlurimm (Cavanilles) Cuatrecasas [Harmine ete.]
Ca I;;[‘;Hligﬂflpé’;‘é:](;(_;fgdwh.h) Johnson (=Cabi paraensis) [Harmine]
Virola cuspidata (Bentham) Warburg [G-MCt'hoxv-l—larman]
PASSIFLORACEAE '
Lassiflora actinea Hooker [Harman=Passiflorine]
Fussiflora alata Aiton [Harman)
Passiflora alba Link et Otto [Harman]
Passiflora bryonoides Humboldt Bonpland et Kunth [Harman]
Fassiflora caerulea . [Harman] . i
Lussiflora capsularis L. [Harman]
Fassiflora decaisneana Nichol [Harman]
Passiflora edulis Sims [Harman]
lassiflova eichleriana Mast. [Harman]
Pussiflora foetida 1. [Harman]
Lassiflora incarnata L. [Harmine, Harmaline.? Harman, etc.]
Passiflora quadrangularis 1. [Harman] l
Lassiflora aft. ruberosa 1. [Harman]
Fassiflora subpeltata Ortega [Harman)
Fassiflora warmingii Mast. [Harman)
POLYGONACEAE
Calligonuwm minimum Lipski [Harman ez
RUBIACEAL
Leptactinia densiflora Hooker fil. [Lepaflorine, ete]
Nauclea diderrichii [Harman ere.] |
Ophiorrhiza japonica Blume [Harman]
Lauridiantha callicarpoides Bremel [Hafman]
Reuridiantha dewevrei Bremek [Harman]
Pauridiantha lyalli Bremek [H arman]
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Yuridiantha vividiflora Hepper [Harman]
Simira klugii Standley [Harman]
Simira rubra K.Schumann [Harman]
Uncaria attenuata Korth. [Harman]
Unicaria canescens Korth, [Harman)
Uhicaria ovientalis Guillemin [Harman)
SAPOTACEAE
Chrysophyllum lacourtianum De Wild. [Norharman etz.)
SYMPLOCACEAE
Symplocos racemosa Roxburgh [Harman]
ZYGOPHYLLACEAE
Fagonia cretica L. [Harman]
Peganum harmala L. [Harmaline, Harmine, efc. |
Tribulus terrestris L. [Harmine ete.]

Zygophyllum fabago L. [Harmine, efc]

NOTES

! Harman (1-methyl-9 H-pyrido[34-#]indole or [-methyl-B-carboline) is by far the most
widespread MAO-inhibiting B-carboline, having been foundin at least45 species in thirteen
families. Tt is especially common in the Passifloraceae (15 species) and Rubiaceae (11
species), and is also known by the name passifforine. Other less-common synonyms for
harman are: aribine, locutuvine, loturine and zygofabagine. While /n vitro tests using rat,
calf and mouse liver and brain homogenates showed potent MAO-inhibiting effects of
harman (sce footnate below), a self-experiment by a colleague with 250 mg harman
hydrochloride plus 35 mg DM (a potentially active amount) provoked no effects, sug-
gesting oral harman is inactive as a human MAO-inhibitor.

* Harmine (7-methoxy-1-methyl-9 H-pyrido[34- #]indole), the major alkaloid of ayabuasea,
acquired the synonyms banisterine, telepathine and yajéine, and is also known as leucohar-
mine. 'This compound is only known from eight species in six families outside of che
ayahuasea complex, including Peganum harmala and its relatives in the family Zygo-
phyllaceae, Tibulus terrestris and Zygophyllum fabago.

3 Harmaline (4,9-dihydro-7methoxy-1-methyl-9 H-pyrido[ 3 ,4- )indole: dihydrobarmine)
is found outside of the ayahuasea Malpighiaceae only in Prssifiora incarnata and Peganum
harmala. It is unforcunare that this rare compound, unimportant in ayehuasce pharma-

cology, has received so much pharmacological attention at the expense of harmine,

* This rable lists plant species containing simple p-carboline alkaloids which are known to
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be MAO-inhibitors. Four separate studies have found potent, reversible MAO-inhibiti ng,

effects of simple B-carbolines in rat liver homogenates [Udenfriend er @/ 1958], in calf

liver mitochondrial homogenartes [Mclsaac & Estévez 1966], in mouse brain and liver
homogenates [Buckholtz & Boggan 1977] and in rac liver homogenartes [McKenna et 4/,
1984a], Considering the four most important plant-derived compounds—harmine,
harmaline, harman and leptaflorine—the Udenfriend group established harmine and
harmaline as roughly equipotent, followed by harman and lepeaflorine; Mclsaac and Es-
tévez found harman to be the most potent (with norharman being more potent still), fol-
lowed by harmine and harmaline; Buckholtz and Boggan determined that harmaline was
slightly more potent than harmine, with harman and leptaflorine less potent; and the
MecKenna group found harmine and harmaline roughly equipotent, again followed by
harman and leptaflorine. As noted in footnote 1 on the preceding page, there is some
doubt as to the oral efficacy of harman as a human MAO-inhibitor, about which furcher
researchis needed, This table isabstracted from the excellent review “The simple B-carboline
alkaloids” [Allen & Holmstedr 19807, which lists a total of 112 species in 27 families
containing simple B-carbolines, and the reader is referred 1o this paper for 228 referen-
ces to this important branch of phytochemistry. Data on structure-activity relationships
wn'h‘ respect to MAO-inhibition provoked by these compounds are summarized in the
McKenna paper [1984a]. See structures of harman and relared plant -carbolines below,

\\;/ N '\-T/,/
H CH4
Tetrahydroharman

/\.

il | P

CH

Harmalol

Tetrahydroharmol
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himselforiginally soughtit), arguing one might extract some kernels of ethnography
from Cérdova-Rios' fables [Lamb 1981a,1981b]. More than any other book, this
Castanedesque rall tale was to inform modern consciousness of the jungle ambrosia.

In 1970 Ecuadorian scientist Plutarco Naranjo published the first full-length
book on ayahuasca, written in Spanish and later appearing in a revised edition [Nar-
anjo 1983]. Two years later, American anthropologist Marlene Dobkin de Rios
published 7he Visionary Vine, an accountof divinatory use of ayahuasca among urban
mestizos of Perti [Dobkin de Rios 1972]. Various books by the Colombian scientist
Gerardo Reichel-Dolmartoff [1971,1975,1978] further drew scientific attention to
ayahuasca. Also important in this regard was an obscure book by the ayahuasca re-
searcher Dennis J. McKenna and brotherTerence K. McKenna, which referred to
a sort of ayahuasea potion with psilocybian mushrooms as the tryptamine source
|McKenna & McKenna 1975]. 1 might mention also in this regard a critique of col-
onialism and anthropology by Michael Taussig [1987], which gave considerable
space to ayahuasca. None of these books, however, had the popular impact of the
Cérdova-Rios tale which had been boosted by the attention Weil brought to it. Weil
went on to publish a popular article on ayahuasca in High Times, and incorporated
thisinto a chaprter of his second book The Marriage of the Sun and Moon [ Weil 1980].
Weil described finally sampling the potion in Colombia, and admitted he failed to
experience “any relepathic news bulletins of distant events.” Thisadmission was too
lictle, too late, and by this time the supposititious “telepathic” drug was famous.

Sanro Dume AND THE Unido Do VEGETAL

Well before the entheogenic “counterculture” began to rediscover the Amazonian
amrta, the potion had found a niche in the modern world. Mestizo ayehuasqueros,
after abandoning their jungle homes for the city, continued to practice ayahuasca
divinatory healing in urban areas of Perti (like Iquitos and Lima) [Cérdova-Rios 8
Lamb 1971: Dobkin de Rios 1972,1973,1992; Lamb 1974] and in the Colombian
capital of Bogotd [Ramirez de Jara 8 Pinzén C. 1986], even as their Indian relatives
communed, in ever-decreasing measure, with Sacha Runa (the ¥ ungle man”) and
other “plant spirits” in ever-diminishing islands of primary rainforest throughout
Amazonia. Such use has even expanded to other Latin American cities like México
City, well bevond the traditional range of shamanic use of ayahuasca [Oce 1993).

Perhaps more significant is the contemporary syncretism of ayahuasea cults wich
Christian churches, like Santo Daimeand the Unido do Vegetal (pronounced “ooh-
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nyow due vezh-eh-taow”), which started in Acre, Amazonian Brazl, in the 1920s.
Raimundo Irineu Serra (1872-1971) had been exposed to Indians who used aya-
huasca during the 19305, while he worked as a rubber tapper and an official of the
Brazilian agency demarcating the border with Perti. He met two brothers, Antonio
and André Costa, who had been initiated into the use of ayahuasca by Peruvian sha-
man Don Creséncio Pizango and later founded a church called Circulo de Regen-
cragio e Fé (CRF) in the 1920s. These brothers introduced Irineu to ayahuasca, and
their defunct church is considered to be the precursor of the modern ayahuasca
churches. Mestre Irineu (as he was known to his disciples) founded his own aya-
huasea church around 1940, called the Centro de Huminagio Cristi Luz Universal
(CICLUY), also known as “Alto Santo,” in the Acre town of Rio Branco. He began
to call ayahuasca“Daime” from invocations like “Di-me amor, luz, for¢a” (“give me
loﬁvtr. lig:hr:. power”). In his Santo Daime religion (the name might be translated as
“Saint Gi'me”), ayahuasca or Daime is the solar, masculine aspect; Nossa Senhora
da Conceigio or Rainha da Floresta is the lunar, feminine aspect, symbolized by
chacrona, the tryptamine-rich Bychotria viridis leaf added to the po.l'ions. ‘
One of Mestre Irineu’s disciples, Sebastiio Mota de Melo, who became a disci-
ple at Alto Santo in 1965 when Mestre Trineu cured him of a liver ailment, scarced
his own sect of the cult at his ranch Colonia 5000 near Rio Bran co, where Mestre
Irineuauthorized him to produce Daimeand chacrona wich the understanding that
ljalf the production go to Alto Santo. When the two groups s plit over poIiric:?l dif-
ferences, the Colonia 5000 branch began to introduce Cannabis(maconbaor Santa
Maria) and other entheogens into the liturgy. This provoked a police raid in Octo-
ber 1981, temporarily putting Colonia 5000 out of commission and leadin g to the
illegalization of ayahuasca in Brazil in 1985, In January 1983, Padrinho SCI‘):ISl'i':I()
and his group moved further into the forest away from the road, and started a new
colony called Céu do Mapid on a tributary of the Rio Purts, politicly abandoning
the use of Cannabis. By 1982, the firsc urban branch of St Daime was founded
in Rio de Janciro, the Chamou-se Centro Ecléctico Fluente Luz Universal Sebastizo
Mota de Melo (CEFLUSME), called Céu do Mar for short [MacRae 1992].
Meanwhile, there arose an independent ayahuasca church called the Centro Es-
pirita Beneficente Uniiio do Vegetal (UDV), founded on 22 July 1961 by José Gab-
riel da Costa, also in Acre state [Centro 1989: Henman 1986]‘. This soon became
primarily an urban church, which moved its headquarters to Brasilia in the 1970s,
Today it is the largest ayahuasca church in Brazil, with more than 7000 members,
There are other ayahuasca-using churches in Brazil, such as the Centro Espirita
Culto de Oragio Casa de Jesus Fonte de Luz (later called Centro Espirita Daniel
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vreira de Matos), the Centro Ecléctico de Correntes da Luz Universal (CECLU)
and Centro Espirita F¢, Luz, Amor e Caridade, all derivatives of Alto Santo and all
from Acre state. In May of 1989, a meeting of the Sante Daime groups at Céu do
Mapid led to the establishment of a central Daime church, the Centro Eclécrico de
Fluente Luz Universal Raimundo Irineu Serra (CEFLURIS), with the late Padrinho
Sebastido as head [MacRae 1992].

In 1985 the Brazilian Divisio de Medicamentos do Ministério da Sadde (or Di-
med) and Conselho Federal de Entorpecentes (Conten) added Banisteriopsis caapi
to the controlled substances list. The UDV petitioned the government to annul the
ban, and a commission was appointed to study the issue. After two years of field
work among urban and rural UDVand Daime groups, during which ritual use of
the sacrament was observed and commission members themselves tried it, the com-
mission recommended overturning the ban! No evidence of social disruption was
observed, and the ethical and laboral behavior of church members was exemplary.
Accordingly, in 1987 ayahuascawas removed from the controlled substances list. A
year later there occurred an anonymous denunciation of the ayahuasca churches to
Confen in Rio de Janciro. The preposterous complaint alleged there were 10 mil-
lion “fanatics” of the sects, the bulk of whom were “toxicomaniacs or ex-guerrillas”
(we get a notion of the right-wing political origin of the complaint), given to
smoking Cannabisand taking LSD during the rites. Confen once again appointed
a commission to study the issue, and the ayahuasca churches again received a clean
bill of health. Not only did the second commission reaffirm the 1987 decree legali-
zing sacramental ayahuasca in Brazil, but it recommended permanent exemption
of ayahuasca from Brazilian controlled substances laws [MacRae 1992].

This is the state of affairs today in Brazil, where ayahuasca churches continue ro
grow and prosper. In weekly mass, ayahuasca is dispensed in lieu of the Eucharist
from a sort of “Fount of Wisdom,” and in Sento Daime groups singing and dan-
cing may follow. [n the Santo Daime liturgy, those communicants most heavily af-
fected by the potion are taken into a back room, where church “Mestres™ have their
own altars, for individual counselingand ministry. Plantacions of Banisteriopsis caapi
and Pychotria viridis have been established in Amazonia to supply urban groups
with ingredients for the potion, the large-scale preparation of which is supervised
by church officials [McKenna 1992]. Large quantities of @yabuasca (hundreds of
liters) may be stored on the premises of the churches [Lowy 1987]. Tt is expressly
forbidden to sell the potion, which the Sante Daime members call Daime and which
the UDV members call Chd Hoasca |Centro 1989]. Nevertheless, there is some pro-
selytization of the faith, especially by Sante Daime enthusiasts. There has lately
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been celebration of introductory ayahuasca sessions in Spain, Catalunya, and other
European countries. For a modest “donation” to the church, curious would-be
members are allowed to participate in the ayahuasca liturgy. Surely this is bending
the proscription against selling ayahuasca! Actempts by Santo Daime proselytes to
spiritually edify Americans have thus far been frustrated, and there is at least one
case in which U.S. Customs seized and destroyed quantities of the sacrament, on
actempts to import it into the United States. Nevertheless, there is at least one
“underground” chapter of the Unédo do Vegetal now in the United States, and the
potential for expansion of these churches in the U.S. is vircually limitless. Un-
fortunacely, chis is a country in which freedom of religion is much talked aboutand
seldom allowed! Indeed, the U.S. Constitution doesn’t separate church and state;
it merely separates church from the federal state, reserving religious meddling to
state governments. Despite the fact that 23 states exempt sacramental use of péyor/
from controlled substances laws, and a 1979 federal court decision established thar
sacramental use of péyorl cannot be restricted solely to Indians, the U.S. Supreme
Court has consistently shirked its responsibility to establish some uniform judicial
policy toward minority religions employing genuine, and not placebo sacraments.?®

Avaruasca ANALOGUES AS PAN-GaAN ENTHEOGENS

Running in parallel with long-term expansion of ayahuasca use in South America,
has been an ever-increasing interest in ayahuasca among members of the “counter-
culture,” stimulated by the popular publications outlined above. There has been an
unfortunate trend toward ayahuasca tourism, which commenced at least as early as
1980—transportation of tour groups to Amazonia with the implicit purpose of
obtaining ayahuasca |Ote 1993]. This is attracting the wrong kind of attention to
the Amazonian amrta, and contributing to the accelerared decrescence of shamanic
usage of ayahuasca by turning the potion into a tourist commodity. Mushroomic
tourism in México in the 1970s contributed to the premature demise of shamanic
use of teonandeat! [Owe 1975], and a similar phenomenon is occurring today in
México with regard to péyor! [Valadez 1986]. Whereas popular dissemination of
information on cultivation of psilocybian mushrooms and identification of non-
Mexican species helped diffuse mushroomic tourism [Oct 1993], the possibility of
making ayahuasca analogues is having a similar effect on ayahuasca rourism. The
present book is designed to encourage and foment this welcome trend.

As my analogue experiments amply demonstrate, the readily-available and legal
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TasLe IV-B
PranTs CONTAINING ENTHEOGENIC TRYPTAMINES *

ACANTHACEAE
Justicia pectoralisJac. var. stenophyllaLnd.' [DMT]] [Schultes&Holmstedt 1968]
AGARICACEAE |
Amanita citrina Gray® [DMT,SMD,w] [Tyler & Groger 1964] 4
Amanita porphyria (Fries) Secretan® [SMDw] [Tyler & Groger 1964]
AIZOACEAE
Delosperma sp.* [DMT] [Deulofeu 1973; Rivier & Piler 1971]
GRAMINEAE
Arundo donax 1.2 [DMT,Lr.f] [Ghosal et al. 1969; Ghosal ez el 1972d]
Phalaris arundinacea L. [DMT,5MD,Lw] [Barnes et #/. 1971; Culvenor er al.
1964; Gander ¢t al. 1976; Marten et al. 1973; Williams et «/. 1971]
Phalavis tuberosa L. (=P aquatica) DMT.5MD.]] [Culvenor ezal 1964: Baxter &
Slaytor 1972; Frahn & Tlman 1973; Moore et al 1967; Mulvena & Slaytor
l,‘)é2: Oram & Williams 1967]
Phragmites australis (Cav.) Trin. ex Steud. [DMT.r] [Whssel et al 1985)
LEGUMINOSAE
Acacia confusa Merr.? [DMTist] [Arthur ez al. 1967)
Acacia maidenii F. von Mueller [DMTb] [Fitzgerald & Sioumis 1965]
Acacia nubice Bentham? [DMT,1] [Wahba Khalil 8¢ Elkheir 1975]
Acacia phlebophylla F. von Mueller [DMT]] [_Rm-'clli'& Vaughan l‘_L)(S'/!
Acacia polyacantha Willdenow subsp. campylacantha® Hochst. ex A. Rich
[DM'LI] [Wahba Khalil & Elkheir 1975] .
Acacia senegal (1) Willdenow * [DMT1] [Wahba Khalil & Elkheir 1975]
Acacia x.r'mﬂicgﬁ;!irz Druce [DMTb,Lst] [Poupat e al lE_TF’G]
Anadenanthera colubrina (Vellozo) Brennan var. eébil (Grisebach) Altschul
(= Piptadenia macrocarpa) [DMTs,p] [Fish et al, 1955] |
Anadenanthera excelsa Grisebach [DMT.s,p] [facobucci & Riveda 1964]
Anadenanthera peregrina(L..) Spegazzini [DI\_JT,SMD,b.l,s,p] [Agurell eral 1969;
Fish et al. 1955; Legler & Tschesche 1963]
Desmanthus illinoensis (Michx.) MacM. [DMT;r,rb] [Thompson et al. 1987]
Desmodium caudatum DC. [DMTr,st] [Ueno ez al 1978]
Desmodium gangeticum DC. [DMT,5MD,w.r,st,l] [Banerjee 8 Ghosal 1969;
Ghosal & Banerjee 1969; Ghosal & Bhattacharya 1972]
Desmodium gyrans DC.? [DMT,5MD,Lr] [Ghosal e al. 1972¢]
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Desmodium pulchellum Bentham ex Baker [DMT,5MD,w,r.st,L1] [Ghosal &
Mukherjee 1964,1965,1966; Ghosal ez al. 1972a]

Desmodium racemosum Thunberg [SMD,w] [Hsu 1970]

Desmodium rriflorum DC.2 [DMT-N-oxide,r] [Ghosal et al 1971a, 1972b]

Lespedeza bicolor Turczaninow var. Japonica Nakai [DMT,5MD,L,rb] [Gotu ez
al. 1958; Morimoto & Matsumoto 1966; Morimoto & Oshio 1965]

Mimosa hostilis Benth. [DMT.r] [Gongcalves de Lima 1946; Pachter ez a/. 1959]

Mimosa scabrella Bentham [DMT;b] [De Moracs et al. 1990]

Mimosa tenuiflora (Willd.) Poir. [DMT,5MD,b] [Meckes-Lozoya et al. 1990]

Mucuna pruviens DC. [DMT,5MD),s,st.x] [Bhattacharya ez al. 1971; Ghosal
1972; Ghosal et al. 1971b]

Petalostylis labicheoidesR . Br. var. casseoides Bench. [DMT,],st] [Iohns etal 1966]
MALPIGHIACEAE

Banisteriopsis muricata (Cavanilles) Cuatrecasas® (=B, argentea) [DMT,st,1]
[Ghosal & Mazumder 1971; Ghosal et al. 1971¢]

Diplopterys cabrerana (Cuatrecasas) Gates (= Banisteriopsis rusbyana)
[DMTSMD,1] [Agurell et al. 1968; Der Marderosian et al. 1968: McKenna
et al. 1984a; Poisson 1965]
MYRISTICACEAE

Iryanthera wlei Warburg? [SMD,b] [Holmstedt ef al. 1980]

Osteophloem platyspermum (DC.) Warb.* [DMT,SMD.b] [Holmstedt efal. 198 0]

Virola calophylla Warburg [DMT,5MD,b,r,1,5,f] [Agurell et 4l 1969; Holmstedt
et al. 1980; McKenna et al. 1984b]

Virola calophylloidea Markgraf [DMT,SMD,b,1] [Holmstedt e al. 1980]

Virola carinata (Spruce ex Bentham) Warburg? [DMTI] [Holmstedt ezal. 1980]

Virola divergens Ducke® [DMT1] [Holmstedr et #l 1980]

Virola elongata (Spruce cx Bentham) Warburg? [DMT,5MD,b,I] [Holmstede
et al. 1980; McKenna er al 1984b)

Virola melinonii (Benoist) A.C. Smith? [DMTb] [Holmstedt et a/. 1980]

Virola multinervia Ducke? [DMT,SMD,b,r] [Agurell er 2l 1969; Holmstedt et
al. 1980]

Virola pavanis (DC.) Smith [DMTI] [McKenna ez a/, 1984b)]

Virola peruviana (DC.) Warburg [DMT.5MD,b] [Holmstedt et a/ 1980]

Virola rufila(DC.) War[DMT,5MD,b,r,1] [Agurell eral 1969; Holmstedc eral 1980]

Virola sebifera Aublet [DMTDb] [Corothie & Nakano 1969]

Virola theiodora (Spruce ex Bentham) Warburg [DMT.5MD,b,r,Lf] [Agurell ez
al. 1969; Holmstedt e al. 1980]
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Vivela venosa (Bentham) Warburg? [DMT,5MDir,l] [Agurell ez 2l 1969;
Holmstedt et al. 1980]
OCHNACEAE
Testulea gabonensis Pellegr. [DMT.b,rb] [Leboeuf et al. 1977]
POLYGONACEAE
Erigonum sp. [DMT] [Schroeder 1986]
RUBIACEAE
Pyychotria carthaginensis Jacquin [DMTI] [Rivier & Lindgren 1972]
Pyyehotria virvidis Ruiz et Pavén (=P psychotriacfolia) [DMT]] [Der Marderosian
: et al. 1970; McKenna et al. 1984a; Rivier & Lindgren 1972]
RUTACEAE
Dictyoloma incanescens DC. [SMD)b] [Pachter et al 1959]
Dutaillyea drupacea (Baillon) Hardley [SMD] [Baudouin et al. 1981]
Dutaillyea oreophila (Baillon) Sévenet-Pusset [SMD,I] [Baudouin ef «f 1981]
Fvodia rutaccarpa Bentham [SMD,ft] [Takagi er al. 1979]
Limonia acidissima L2 [DMTst] [Abu Zarga 1986]
Melicope leptococea (Baillon) Guillaumin [SMD,Lst] [Skaltsounis ef al. 1983]
Pilocarpus organensis Rizzini et Occhioni [SMD,]] [Balsam & Voigtlinder 1978]
Vépris ampody H. Perr. [DMT] [Kan-Fan et al. 1970]
Zanthoxylum arborescens Rose® [DMTI] [Grina ez al. 1982]
Zanthoxylum procerum Donn. Sm. [DMTI] [Schroeder 1986]

NoTES

Although preliminary tests indicated the presence of DMT in this aromatic additive to
entheogenic Virola snuffs used by some Waikd Indians [Schultes & Holmstedt 1968],
subsequent tests failed to confirm this [McKenna er el 1984b]. The plant may be used
simply to flavor or preserve the snuffs. On the other hand, the McKenna group l'b_l_m d
DMT and 5-MeQ-DMT in a botanically-undocumented Yanomamé snuff sample from
Venezuela, mashahari, evidentdy prepared exclusively from frsticia pectoralis, The authors
noted the anomaly, and speculaced that there might have been an unknown additive, or
a trypramine-rich chemical race of Justicia pectovalis.

b

These species contain trace amounts of entheogenic tryptamines (/.. below 0.02%), and
are probably unsuitable for use in @yabuasca analogues.

I have been unable to locate the primary report of trypramines in the Delosperma species
[Deulofeu 1973]. As this is widely cited in secondary reports, L include this species here.

-

In preliminary chemical scudy of Mimesa hostifis root used as the basis of the Brazilian
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entheogenic potion #inhe de jurema, an alkaloid named nigerina or nigerine was isolated
[Gongalves de Lima 1946]. Thirteen years later DM T was isolated in good yield at the

Smith, Kline and French pharmaceutical laboratories in the United States from roots of

.ftf:mmﬂ f;m'fquf_\‘ provided by Gongalves de Lima, and itis widely thought that nEgerinawas
in le‘ct DMT [Pachter et al. 1959]. Although M. nigra and M. verrucosa were reported
by Gongalves de Lima as alternate bases for potions, these remain unstudied chemically.

Vhe ot . . ~ S
When Holmstedt's group conducred extensive chemical analyses of myristicaceous snuff

plants rl}u‘in%_ﬂr the Alpha Helix Amazon Expedition of 1977, they reported entheogenic
tryptamines in many species of Vivola, in Iryanthera ulei, and in Osteophloem platyspermum
[Holmstedr er al. 1980]. The name of the lacter was written in a table as O, ‘r)f’};t)y’r’ﬂ-ﬁum
[nomen nudum), although ic was correctly spelled in an appendix. Analysis of a single
sample of leaves of this plant detected only N-methyluyprophan m ethyl ester [McKenna
et al. 1984b]; in this paper, alas, the name was incorrectly spelled in the table as 0
g-fa{‘y@;ﬂﬂ::umrrm. Sap of this species is used by Quijos Quichua Indians asan oral cm'lwogc-n
incombination with a Brugmansiaspeciesand Fbernaemontana sananho[Alarcon 1 99;{]] .
/'flx.rmi{a.xyfnm _m'alr:':'m'cmw- ofthe C_‘.lribhcun i said to be “narcotic” and is used as an ingre-
dient in the Haitian zomébi poison [Davis 1988], and may also be 1 source of tryptamines.
Bark of a Zanthoxylum species is used as a topical :m:ﬂgc:%ic by Amazonian Kofin Indinrﬁ
LSchuTre.% & Raffauf 1990], and similar use is made of bark infusions of a N orth American
Zanthoxylum species known colloquially as the “toothache tree.”

See also the review by ‘TA. Smith [1977], which lists 92 species or genera containing one
or several of 19 tryptamines, with a bibliography of 119 sources. Letters in square bracleets
refer to DMT and 5-MeOQ-DMT [SMD] in leaves [1], seeds [s], pods [p], stems [st], bark
[bJ, roots 1], flowers [f], fruit [fr], root bark [tb] or whole p':lﬁt. [w]. Excluded s the report
of DMTip Prestonia amazonica|[Hochstein & Paradies 1957), (see Note 17 and Schulres
8 Raffauf 1960). This is the only report of trypramines of any kind in the family A pon‘.yﬁ;
aceae, which is a rich source of specics containing indole alkaloids of the ibogaine scries
[Ortr 1993; Van Beek eral 1984]. Also excluded are animal species, such as the toad Bufo
alvarius, whose venom contains 5-MeO-DMT, since the literature in this area js rudim-
entary. The evidence indicates that vircually «// mammalian species will be found to con-
tain DMT{ probably a mammalian neurotransmitter. Any artempt to list animal species
possessing DM, a list which would include Home .i'r!jl.:'f'??:»‘, would be hopelessly srlcctiv.c
and inadequate. See Pharmacotheon for references to this incipient field [Ote 1 993].

AP e Belilitiitl L
H H

N, N-Dimethyltryptamine 5-Methoxy- N, N-Dimethyltryptamine
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[eganum harmala or Syrian rue seeds can efficiently and safely replace Banisteriopsis
species as a source of the MAQO-inhibiting B-carbolines. Indeed, these seeds contain
roughly ten times the concentrations of B-carbolines found in Banisteriopsis stems.
They are used to dye textiles and as incense, and are easily and cheaply available
from Middle Eastern groceries, under the Arabic name esphand, for approximacely
$25-30 per kilogram. Table TV-A lists 67 species of plants which contain known
MAO-inhibiting p-carbolines, some of which might also be useful in formulating
ayahuasca analogues. The reader is also referred to the excellent review by Holm-
stedr and Allen [1980], which lists 112 species in 27 families known as of 1980 to
contain B-carboline alkaloids, and features an excellent bibliography to thisliterature.

Table IV-B lists 62 species of plants reported to contain either DM T or 5-MeO-
DM, with indications as to the appropriate plant parts. Not all of these species are
suitable for @yahuasca analogues—ififteen were reported to contain only traces of
entheogenic tryptamines, and for some (e.g. fusticia fr{'srm'ﬁﬁy var. stenophylla and
Psychotria carthaginensis), there is contradictory evidence. On the other hand, the
following ten species have been reported to contain substantial quantities of en-
theogenic tryptamines: 1) Phalaris tuberose, one Iralian strain of which has been said
to contain higher levels of DMT than are known from any other species [Samorini
1992): 2) Acacia maidenii, the bark of which contains 0.36% DMT [Fitzgerald &
Sioumis 1965]; 3) Acacia phlebophylla, whose leaves contain 0.3% DMT [Rovelli
& Vaughan 1967); 4) Acacia simplicifolia, reported to contain 0.81% DMT in the
bark [Poupat ez al. 1976]; 5) Desmanthus illinoensis, found to have 0.34% DMT in
the root bark [Thompson eral 1987]; 6) Mimosa hostilis, shown to contain 0.57%
DMT in the roots [Pachter et al 1959]; 7) Virola theiodora, reported to contain
044% DMT in the flowers [Holmstedt e al 1980]; 8) Melicope leptococca, with
0.21% 5-MeO-DMT in the leafy branches [Skaltsounis et al 1983]; 9) Pilocarpus
organensis, having 1.06% alkaloids, chiefly 5-MeO-DMT [Balsam & Voigtlinder
1978] and lastly, 10) Vépris ampody, shown to contain 0.22% DMT in the leafy
branches [Kan-Fan er 2l 1970].

Potential experimenters are warned of several caveats. First and foremost, there
is relatively little data on any given plant, and we must not put too much faith in
solitary reports. Strain and habitat differences may drastically influence alkaloid
concentrations within a given species. Moreover, many of these plants contain
other alkaloids or phytotoxins of different chemical categories, apart from the tryp-
tamines. The inactive NV-methyltryptamine (MMT) often accompanies DM T and/
or 5-MeO-DMT in plants (for example in D. illinoensis roots, of which 25% of the
tryptamine fraction is MMT), which poses no problems, but the noxious bufotenine
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(5-OH-DMT) is found in some plants, like Anadenanthera spp. [Fish er al 1955;
Pachter et al. 1959]. Some species contain other alkaloids of known toxicity, for
example the psychoactive péyotlalkaloid hordenine in Desmodium g(if’tgf'f-!'f.'u?;.’- and
Dutaillyea oreophila [Baudouin et al. 1981; Ghosal & Banerjee 1969]. Worse still,
numerous known and novel alkaloids of obscure toxicity have been found in some
of these plans, like Melicope leptococea, which contained ei ghtalkaloids apart from
5-MeO-DMTand its N-oxide [Skaltsounis er a/. 1983], and Vapris ampody, with
seven alkaloids apart from DMT [Kan-Fan e al. 1970].*' Most dangerous of all is
the possibility that some trypramine-containing species might also harbor highly
toxic compounds yet undiscovered. What if, for example, it were to turn out th at
Pilocarpus organensis contained the highly toxic imidazole alkaloid pilocarpine, al-
ready known from several species of the genus? Or what if a friendly neighborhood
herb dealer mistook a toxic Pilocarpusfor P organensis? The would-be discoverer of
a novel ayahuasca analogue just might become an inadvertent discoverer of a new
deadly-poisonous plant! Before ingesting any planc or “herb” do your homeworlk,
consult che licerature, make certain thar there is at least some tr:tc]c’—rccord for llum;
an ingestion of the plant, which can give guidelines as to potential toxicity and dos-
age. Look before you leap; use your head before blindly ingesting azny unfamiliar
plant, forany reason! [ cannot emphasize this too strongly ... thisisad ;u.lgcrous bus-
iness, and casualties are all-too-possible. My advice is. .. if in doubt, don * do it!
On the other hand, in time and wich careful experimentation, we are certain to
discover additional safe and effective tryptamine sources for ayabuasca analogues.
We already know Acacia phlebophylla and Desmanthus illinoensis are suitable, and I
think it probable that Acacia simplicifolia, Acacia maidenii, Phalaris vuberosa and
possibly some of the rutaceous species will prove to be safe and effective sources of
tryptamines for @yahuasca analogues. Computer bulletin boards like A/, Drugs on
the Jnternet are excellent fora for exchanging information on psych()n;mti; ox-
periments, but Cave Fratem. .. beware that Big Brotheris listening, too [Levy 1991;
Sterling 1992]! The marked adva ntage of @yabuasca analogues over otheren theogens,
like LSD, mescaline or psilocybian mushrooms, is that even city apartment dwel-
lers, with no land or chemical or botanical knowledge, and not needing the long-
term commicment of time and energy required to master tricky procedures like
cultivation of entheogenic mushrooms, can theoretically prepare a safe and effec-
tive entheogen in less than half an hour, using l:f.'c.hl]o]ﬂgy.;md equipment already
available for making caffeine-enriched extracts of coffee beans! Furthermore, rather
than run risks by having to purchase and use watched chemicals or equipment,
simple dried herbs, some of which are already available commercially and have var-
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ious licit uses unrelated to ayahuasca analogues, can be instantly transformed into
entheogenic potions with water, lemon juice and heat, with no danger whatever to
the consumer! The cosmopolitan nature of potential source plants for ayahuasca
analogues is another distinctadvantage—no smuggling required! Ayahuasca borealis
canbe made, afterall, from Peganum harmalaseeds and Desmanthus illinoensisroots,
northern shrubs from semi-arid climates; ecologically and morphologically as dif-
ferentas can be from the rain-forestlianas used to make ayahuasca australis) We have
here indeed, the potential for a pan-Gean entheogen for the new millennium!

EriLoGue: A Panac#A FOR PANG#EA?

Exactly two hundred years ago, on 10 October 1793, a 35-year-old London engra-
ver offered for sale productions of ten of his own “illuminated” works: “of equal
magnitude and consequence with the productions of any age™ including, for the
price of 7 shillings 6 pence, a remarkable “Prophetic Book” with 14 illustrations
entitled The Marriage of Heaven and Hell. If anything, William Blake was guilty of
understatement, for this wide-ranging satire of politics, religion and philosophy is
nothing less than one of the greatest poems ever penned, in English or any other
language. Appalled by che spiritual materialism of his contemporaries, and haunted
by the spectre of the Industrial Revolution then casting its long shadow over Eng-
land, Blake’s poetic words are as meaningful and actual today as two centuries ago:

All Bibles or sacred codes have been the causes of the following
Errors: 1. That Man has two real existing principles: Viz: a Body
& a Soul. 2. That Energy, call'd Evil, is alone from the Body; &
that Reason, call'd Good, is alone from the Soul. 3. That God will
torment Man in Eternity for following his Energies. But the fol-
lowing Contraries to these are True: 1. Man has no Body distinct
from his Soul; for that call'd Body is a portion of Soul discern’d by
the five Senses, the chief inlets of Soul in this age. 2. Energy is the
only life, and is from the Body; and Reason is the bound or
outward circumference of Energy. 3. Energy is Eternal Delight.

Blake spoke directly from the /ogos, casting in English words and engraved designs
whathesaw... nothingseen with his “mortal and perishing” eye, but “organized and

minutely articulated” visions perceived by his “imaginative and immortal organs”
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and “in stronger and better light than his perishing eye” could see. Blake saw that
there was no conflict berween Flesh and Spirit, Body and Soul; chat it was a question
rather of a dynamic interplay between matter and energy; that the materialistic
perception of solid bodies was but a crude distortion of the all-encompassing reality
as filtered through the five senses, “the chief inlets of Soul” in a materialistic ;1g¢:.
Recall that to Blake the five senses closed humankind to the “immense world of
delight” that is “ev'ry Bird that cuts the airy way” [Blake 1946]. Again, Blake:

But first the notion that man has a body distinet from his soul is
to be expunged; this I shall do by... melting apparent surfaces
away, and displaying the infinite which was hid. If the doors of
perception were cleansed every thing would appear to man as it is,
infinite. For man has closed himself up, till he sces all things thro’
narrow chinks of his cavern.

Blake was anticipating by more than a century the physics of relativity and quantum
mechanics. Physicists, applying their “imaginative and immoreal oreans” to their
visions from radio telescopes, electron microscopes and particle .'ICC(‘TC!':U'DFS, have
come to sec scientifically that “Energy is the only life,” and that our everyday per-
ception of the universe as matter is a sort of hallucination operative 0111): ata {'cry
gross and superficial level of perception. Solely by a counterintuitive process of
“melting apparent surfaces away” can the scientist or the mystic discover “the in-
finite which was hid.” In the psychopharmacology of the entheogens, we have the
means to reconcile the unseen, mystical worlds of the physicists and poets. For the
entheogens constiture, as Albert Hofmann asserted, something like “cracks in the
infinite realm of matter,” and operate “at the bordetline where mind and macter
merge” [Hofmann 1980,1989]. They are to philosophy and pharmacology what
the radioactive isotopes are to physics—cracks in the materialistic edifice of reality,
where macter spontaneously eransforms, or profoundly alters consciousness.
Planet Earth, Our Lady Gaea, is suffering mightily the consequences of our mat-
erialistic world-view, especially the Judao-Christian tendency to see humankind as
aspecial creation, apart from all ocher Gaean life-forms, and as enjoined, moreover,
to subdue and dominate other creatures. This horrendous duality is a modern sup;
erstition, for there is overwhelming scientific and cx‘pt‘rricnti;{l evidence which
assures us that we are buc one strand in the warp and weft of life: biochemically
kindred to every other Gaean life-form and descended from the same primordi:;l
ancestors. This is a treacherous superstition, for placing of humankind above and
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beyond Nature has led to the objectification of our planet and all her Gaean crea-
tures. Instead of revering our planetary mother, from whose cavernous, salty womb
we have miraculously leapt forth, we see only property... things to be bought and
sold. Rather than marvel at the eternally ephemeral, living miracle that is each and
every one of our feathered, furry, leafy, spiny or scaly brethren, we see only dinner,
resources that can be exploited. And exploit them we do, so ruthlessly that the
extinction of plant and animal species, nay, of entire habitats, is an everyday occur-
rence, and by the time it dawns on us that we, too, are on the endangered species
list, it may be a trifle too late!

That is where ayahuasca comes into the picture, as a healing balm for the lesions
of materialism... as a prospective panccaa for our great sweet mother Fngea. For
the essence of the entheogenic experience is ecstasy. in the original sense of the word
eh-stasis—the “withdrawal of the soul from the body.” It is an ineffable, spiritual,
non-materialistic state of being in which the universe is experienced moreas energy
than as matter. It is Blake’s Eternal Delighr, the archetypal religious experience, the
heart and soul of shamanism, the pinnacle of human achievement in the archaic,
preliterate world. It is to see, as did Blake, that “every thing that lives is Holy,” us
included, and especially Our Lady Geea, this living, breathing, growing and evol-
ving biosphere... to realize that every place is a sacred place, for the universe itself
is divine, it is our creator. We are Gaean creatures every one, woven of the clay of
this watery blue planet (seasoned with a bit of star dust), but the Earchen atoms chat
continually flow and plait themselves through our bones and blood and sinew are
animated into this ecstatic dance of life by thermonuclear stellar energy.

Shamanic ccstasy is the rea/ “Old Time Religion,” of which modern churches
are but pallid evocations. Our forebears discovered in many times and places that
in the ecstatic, entheogenic experience, suffering humankind could reconcile the
cultivated braininess, which isolated each individual human being from all other
creatures and even from other human beings, with the wild and feral, beastly mag-
nificent bodies that we also are. Blake said it beautifully, that this Energy oflife, this
Eternal Delight is from the Body. .. this Body which might be seen as an elaborate
energy-processing machine workingto maintain consciousness in abiocomputer. ..
or perchance the Body and the biocomputer alike are just elablorate mechanisms
for perperuating the replication of some invisible, diaphanous strands of nucleic ac-
ids! This mysterium tremendum, chis unio mystica, this eternally delightful experi-
ence of the universe as energy, is a sine qua non of religion, it is what religion is for!
There is no need for faith, it is the ecstatic experience itself that gives one faith in
the intrinsic unity and integrity of the universe, in ourselves as integral parts of the
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whole; that reveals to us the sublime majesty of our universe, and the fl uctuant, scin-
tillant, alchemical miracle that is quotidian consciousness [Ott, in preparation].
We must come down from the Judwo-Christian pedestal and revel in our kinshi p
with our fellow plant and animal creatures. .. we must repudiate religions which
defend against religious experiences, wearily celebrating communion with a placebo
sacrament, which requires faith and gives none! We must foster che Entheogenic
Reformation, restoring the very heartand soul, yea, the core mystery to exsanguinated,
purely theoretical religions which have lost touch witch spirituality; hence all mean-
ing and relevance. We must reject what Blake called “pale religious letchery” that
heals not the gaping wound between Body and Soul, but would tear them asunder!
Entheogens like ayahuascamay be just the right medicine for hypermaterialistic
humankind on the threshold of a new millennium which will determine whether
our species continues to grow and prosper, or destroys itself in a massive biological
Holocaust unlike anything the planet has experienced in the last 65 million years.
Most of us really don’t believe in the gods any more; few amon g us have much faith
in our governments, nor in science and technology. . . but we do believe in the magic
of drugs! Wk believe that shots can cure 'most anything... we don’t want to be told
that smoking, drinking alcohol, lack of exercise and poor diet may lead to coronary
disease, we want a “magic bullet” that will make it go away instantly. We count on
drugs to heal our ills, assuage our pain, to immobilize the violent, to wale us up,
to putus to sleep, to make us sociable, to entertain us, to relax us. to make us smarter,
to make us stronger achletes. .. drugs we believe in, O yes! It is a supreme irony that
a material substance, a drug, could be the effective medicine a gainst materialism;

Perhaps with all our modern knowledge we do not need the divine
mushrooms any more. Or do we need them more than ever? Some
are shocked that the key even to religion might be reduced to a
mere drug. On the other hand, the drug is as m ysterious as it ever
was: “like the wind it cometh we know not whence, nor why.”

[venture to answer R. Gordon Wasson's rhetorical question: precisely because of our
modern knowledge, we need the divine entheogens more than ever. Far from taking
the mystery out of religion, the restoration of genuine entheogenic sacraments puts
the Mystery back into religion, obviating the necessity of faith in sophistical doc-
trines. The Entheogenic Reformation is our best hope for healing Our Lady Gaea,
while fostering a genuine religious revival for a new millennium. That revival is un-
der way in the vast tent of this watery blue planet. .. Gi’me that Old Time Religion!
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NOTES

! In 1978, R. Gordon Wasson convened an informal committee of rc.s'c:}rchm:s il}tcrdclﬁtcd
in the ethnopharmacognosy of shamanic inchn;mts.lto look fora SllletII'Ll.tC h:f‘ ina ; equ-
ate terms like “hallucinogenic” (which im_plinjd de!u:u.)n :llld.f] or falsity, besides sugg{u:tl_ng
pathology to psychotherapists), “psychotomu?wt.lc. (1mplymg‘zll.‘ﬂ0 p;u;lwlogy} ﬁm, pw—f
chedelic” (besides being a pejorative term prejudicing sh:lrp:unc mcbf’l;mts int c.f.y(,\\‘uf
persons unfamiliar with the field, this term had become so invested WIu‘h connotations o
1960s western “counterculture” as to make it incongruous to SPL‘:I.I( ofa sh:upan ingesting
a psychedelic plant). | have summarized the history nf. psychedelic :md. ;)d”.'tc'&ﬂﬂgt“ﬂ{ﬂ 1111 :1;:
recent book Pharmacotheon. Members of our committee Were classical schnl;u.‘s Carl AR
Ruck and Danny Staples of Boston University, and md(:'pcndcnt ethmlabot:mls;'s J-.n.mly
Bigwood, Wasson and me. One of Ru;kjs early suggestions was (po‘pn; {"'ro.m“t ilc’ ]hl i?t k
epoptesto describe initiates to the EICLISll.'ll'.lll'l Mysteries \j\e'lw:(had seen .wm: \rl}: Im y-
Wasson didn’t like this term... as he said, it soundcﬂ like pop, goes the weasel”! P:f’;
posed pharmacotheon, which had the advantage of al_l.‘cud_v being in the Oxford E:.{g .? h
Dietionary, but it seemed roo much of a mouthful, besides Ilot.fldilpl'l ng gr:ffcfully L(;r t‘ 1€
."Idjl:.'(:ti\':ll‘ form. W& finally settled on the neologism f’i'a‘!%“n"ﬁ‘ﬁl’ﬂfiffr.l ﬂ'f':m f_.hc f.;reck enthe f«n.c.
a term used by the ancient Greeks to describe prophetic or poetic inspiration. The ter l{]n
means lit(‘ral];’ “realizing the divine within,” and can be scen as l:hL: user rc;}h:.{lng‘r.h.wn_t t ti
divine infuses all of the creation, or specifically that the entheogenic plant is itself mlf'u.\m
with the divine. e is nota theological term, makes no rcfcrcpcc to any deiry, :md_ is not
meant to be a pharmacological term for designating a xpcuﬁcl: chemical (.Tlilfs'ﬁdo.i'l.l{l'l'lg[’.‘s
( psyehedelic, for example, has come to be scen by some sensu strictuas a rﬁ:Frn‘r({ (:TIII!IH e
mescaline-like p-phenechylamines or DM T like tryptamines). Rather, itisa culture :]u. m;‘
to include all the shamanic inebriants—sacraments, plant IC'.ICIII?I"S. the smck.—m—ua 20

shamans the world over. As Bernard Ortiz de Montellano h:}s poin red out, tl}ls wor,d bcs;

reflects traditional conceptions of shamanic il.'m[?‘riatilon. as 1r{d l(‘:‘:}ted by ancient Ii\f.:lh uat

terms itech guinehua “it takes possession of him” or ttech quiza it comes out in him ;to‘
describe this [Ortiz de Montellano 1990]. We l:ulnt:th the neologism in th;:, ﬁiz}mm.:g
Pyehedelic Drugs, inan issue which T edited ;md' in which I suggested the mAME be c ]m-I]lng
w0 Journal of Entheogenic Drugs [Ruck et al. 1979]. This didn't come to pass, but I think
it influenced the editors to change the name to journal of Bychoactive Drugs two years
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later, consigning psychedelic ever more to the obscuri ty it deserves. By my count, our new
word has appeared in print in at least seven languages; the major Eur(;pczl‘n languages plus
Catalan, and has been widely accepted by leading experts in the field, I expect the recent
publication of my Pharmacotheon to establish the word solidly in the English-, German-
and Spanish-speaking worlds, g

Even with the limited availability of starting materials and chemical reagents under the
modern “War on Drugs,” LSD can be manufactured for a pittance, At the peak of its
demand as the sixties gave way to the seventies, LSD sold for about U.S.$4000 per gram
in the United States. A gram represents 10,000 doses of 100 meg, or a wholesale cost of
about $0.40 perdose. At this rime, ergotamine tartrate, the most rational starting material
for black-market manufacture of LSD, was selling for abourt $30.000 per lilogram, from
which LSD could be made at about a 30% yield in primitive and large-scale conditions.
Assuming 3 kg of ergotamine tartrate and $10,000 worth of ancillary I‘E:tt:cnt.\“ equipment
and collateral costs, one kilogram of LSD could be manufactured for roughly U.S.$100,000.

This kilogram of LSD would represent 10 million doses, or a production cost of $0.01 per
dose. Even when the wholesale value of LSD dropped below $2000 per gram in the late
1970s and early 1980s, this still represented 20-fold value added, a sizable profit margin.

In the carly days of the LSD marker, doses of 250-300 meg were sold, but the typical dose
quickly dropped t0 100 meg, then below, and today more likely hovers around the 50 meg
level [Brown & Malone 1973; Marnell 1993; Ratcliffe 1973]. '

As T summarized in great decail in Pharmacotheon, there is much confusion in lay use of
terminology relating to the provenience of drugs. The term synthetic refers to the manner
of manufacture and is not a qualitative term. Drugs may be either nasural (if they have
been found to occur in plants or animals) or artificial (if they have not). Even matural
drugs may be spnthetic, if they are manufaceured by human artifice. Dsilocybine and DMT
are examples of synthetic natuval products, as these have mostly been |:¢h01.':ir0n-'—m:u le. Any
artificial drug can be assumed to be so only provisionally, as arificial compounds, crea-
tions of the laboratory, frequently are found, with further rescarch, to be natural drugs.
Again, DMT s a perfect example. Firstsynthesized in 1931, ic existed as an artificial drug
for 24 years, uncil it was definitively shown to be a naseral drug and an active p rineiple
of cohoba or yopo snuff (see Chaprer Bvo and Pharmacotheon) [Fish et al, 1955; Manske
1931; Ot 1993]. Itis the height of folly and presumprion to embrace some drugs, on the
basis of their being natural, and 1o reject others, in the belief they are artificial— we can-
not know which presumably artificial compounds will later, like DM'T; Valizmn and poly-
ester, be found in fact to be natural products!

In the ancient [ndian Rz s, the oldest of the four Vdas and a fundamental sacred scrip-
ture of Hinduism, which dates from the middle of the second millennium before the
Christian era, exalted poctry is directed to Sama which was, at once, a god, a plant, and
the juice of that plant. R, Gordon Whsson devoted the betrer partofa decade to concerted
study of Soma, and his book Sema: Divine Mushroom of Immertality, besides being a
masterpiece of the writer's and bookmalker's are, is one of the greatest and most important
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scientific books of all history [Wasson 1968]. The Ry W repeatedly refers to the Soma
potion—most decidedly an entheogen. as Vedist Wendy Doniger has asserted—by the
name amita (sometimes written @mréita or emreeta, as it would be pronounced) [Doniger
O'Flaherty 1982]). This word would be translated as “pharmacotheon” or “entheogen,”
‘though the Oxford Fnglish Dictionary gives “immortal, ambrosial.” Indeed, the cognate
term in Greek is ambrosia, the legendary food or, more precisely, drink of the Olympian
gods, which was obviously in origin an entheogen lile Soma, if not identical to it (indeed.,
the evidence would indicate that both Sesmalamrta and ambrosiatnectar were originally
entheogenic mushrooms). The interested reader is referred to my yet-unfinished Phar-
macotheon IT: Entheogenic Plants and the Origins of Religions [Ot, in preparation].

From the time of the Re Véda, circa 1500 B.C. to the end of the fourth century of our era,
there was celebrated an annual initiation into the sacred Mysteries of Eleusis ata temple
near Athens. Anyone speaking Greek and having the price of admission was accepred for
initiation, but only once in a lifetime. Most of the leading intellectuals of antiquity were
initiates, and many testified to the value of the experience which was “new, astonishing,
inaccessible to rational cognition.” Of the experience initiates or mystes could only say
they had see ta hiera, “the holy™—-it was forbidden by law, under penalty of death, to
say more. From the fragmentary hints of several writers, from an anonymous eighth
century B.C, poem called the Homeric Hymn to Demeter (which described the founding
of the Mystery by Demeter, gricf-stricken over the abduction of her daughter Iersephone
by Hades), from a fresco at Pompeii, we know that the initiates drank a potion called the
Lykeon or “mixeure” preparatory to experiencing a soul-shattering vision which was for-
ever to enrich their lives and convert them into epapres, those who had seen. In 1978 R.
Gordon Wasson, Albert Hofmann and Carl A.R Ruck unveiled the hoary secret of the
Mysteries which had been guarded for 3500 years, when they proposed that the kykeon
was an entheogenic potion containing LSD-like ergoline alkaloids. The reader is reterred
to their book The Road to Elewsis: Unveiling the Seeret of the Mysteries [Wasson etal. 1978]
for details, and to my Pharmacatheon [Ort 1993] for a summary of this theory.

The name of the ancient classical Mocher Earth Goddess is spelled either Gaia or Gaea,
The former is pronounced as in German Giiz, “gay uh,” although che strange mispro-
nunciation “guy uh” has talen root in the English-speaking world, making the name of
the most feminine of deities sound almost masculine! The alternate orthography, Gaea,
is pmhounccd"jccuh" (as in Pingeea, rhcprimordial.';upt‘.r—cnnrim:nt()[";__:colngic:ll |Gira-
Ingic;l]] p];lrc—tccmnics theory). Since | have subcitled this book Pingean Lntheegens o
highlight the cosmopolitan nature of ayahuasea analogues, I have decided to spell her
name Gaea (Gea in Spanish). An obsolete name for the Old World is ftleagen. T refer to
the “eviland hypocritical, fifreen-hundred-and-ninety-eight-year-old crusade to eliminate
chis class of drugs from the face of the Earth," dating from the destruction of the Eleusinian
sancruary by Alaric’s Goths in 396 A.DD. This event marked the demise of organized pagan
religion in the Mediterranean basin, and the decisive downfall of the classical world.

Authors of the earliest treatises on entheogenic drugs, dating from the middle of the last
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century, chose to call these substances “narcorics.” Ernst Freiherrn von Bibra's seminal
Die Narkotischen Genufimittel und der Mensch(Narcotic Dainties and Humankind ) [1855],
James F Johnston's The Chemistry of Common Life, with eight chapters on “The Narcotics
we Indulge In” [1853-1855] and Mordecai Cubitt Cooke's The Seven Sisters of Sleep. Pop-
ular Flistory of the Seven Prevailing Narcotics of the World [1860] all made this association,
When Richard Spruce first reported his studies of ayahuasca and entheogenic snuffs, he
called chem “remarkable narcotics™ [1873]. The word narcotic, however, derives from the
Greck word veprotin-nu, “to benumb, to stupefy,” supporting the definition of nareotic
as: “inducing stupor, sleep, or insensibility” [Oxford English Dictionary, Compact Edition,
p-1895]. This is precisely the opposite of the effect of entheogens, which are potent
stimulants, antagonists to sleep, and sensitizing agents! | have summarized the modern
misuse of narcotic in this contexc in Marmacetheon, co mmenting also that the word is
decidedly pejorative in that it has acquired a modern sense of “an illicit substance.” Any-
onc sensitive to the nuances and politics of language would be loathe to associate the term
narcotic with the entheogens [Ote 1993].

Chemical analyses of a botanically-undocumented encheogenic epend snuff prepared by
Venezuelan Surard Indians found harmine and d-leptaflorine, plus traces of harmaline in
the powder [Bernauer 1964; Holmstedr & Lindgren 1967]. Although various B-carboline
alkaloids areindeed known from Virele species used in these snuffs, these three have never
been found in Virela and are definite signatures of Banisteriopsis and other Malpighiaceae
used in ayahuasca. These same three B-carbolines were also isolated from the stem of a
liana—evidently Banisteriapsis— said to have been used in preparation of paricd snuffby
Takano and Tariana Indians of the Rio Negro [Biocca et al. 1964]. There is thus some
evidence for the involvement of Banisteriopsivin the South American snuff complex, and
Holmstedt & Lindgren [1967] commented on the possibilicy of an ayaluasca-type phar-
macological synergy between p-carbolines and trypramines in the snuffs (sce page 49).
The murals in the great Meso-American metropolis of Teotihuacan are eloquent graphic
pieans to the sacred entheogens. Disembodied eyes abound, which Wasson has proposed
to be a simple and natural glyph representative of the visionary eve of the seer inebriated
with entheogenic plants [Wasson 1980]. The lovely murals are found in numerous low,
labyrinthine buildings which evidently served as cenacula for the sacramental ingestion of

wondrous mushrooms, ololiuhqui, Ska Rustoraand the other Mexican entheogens (see my

Pharmacotheonfor details on Mexican shamanic inebriants; Ote 1993). The murals depict
roving disembodied eyes, and entheogenic plants whose flowers are “all eyes” and from
which flowers exude droplets of entheogenic potion with appended disembodicd cyes,
Indeed, what could these “disembodied eye drops” represent, acher than the entheogenic
visionary potion issuing from entheogenic flowers [Orr 8 Wasson 1983]? To the ancient
Aztecs, “flowers” (xdchitl or ihuinti) was a metaphor for entheogenic plants, and even
flowerless mushrooms were called xochinandeat!—"flower mushrooms,” entheogenic
mushrooms. When the murals show “speech scrolls” adorned with flowers, this must
represent the /ogos or oracular speech of the priest immersed in a temicvoch or “flowery
dream”—entheogenic dream-—as expressed in secpillatolli, the sacred language of priests
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and of poets [Ciceres 1984; Leén Porrilla 19615 Ortiz de Montellano 1990; Ott 1993].

' During the 1977 Alpha Helix Amazon Expedition, extracts were made of fresh material

of Brunfelsia grandiflora subsp. schultesii bark, which “contai l:lt:d large‘ qu.;mtifics:)f sco-
poletine which was shown to process [sic] psycl?oph:mna(tnlo;;lcnl activity in mice. H(Tw—
ever, the scopoletine-free fraction was further fractionated, and appeared also to b(‘ active,
The pharmacology of these intriguing plants remains to be completely resolved [Schultes
& Hofmann 1980].

1 Besides the problem of the analysis of a sample of ayahuasca which had been kept more

than two years without refrigeration, the 1970 paper by the Der Marderosian group is
difficult to interpret owing to some apparent typographical errors. ,r\lthnugb the pation
reportedly contained 0.007% harmine and 0.011% harmaline, rh’c E‘lllthl)lfs cl;umt:d to have
eftected “the separation of crystalline DMTand harmine from it Had }'l‘.ll'[‘n:lll.llc in fact
been present at a concentration 50% greater than harmine, it seems most }1|1]|]<¢1y that
the less-concentrated of these two alkaloids (which are very similar chemically) would
have crystallized out. In their conclusions the authors vaguely stated the typical dose
contained “about 0,02 g of harmine or harmaline,” noting tha “frequently two or three
times this dose is consumed” [Der Marderosian et al, 1970). Given the other mfld:r[.mc
showing harmine and &-leptaflorine to be the major alkaloids of ayahuasea, \Ia'ith harmaline
asa trace constituent, and these authors’ report of having crystallized harmine, noc harma-
line from the potion, the report of 50% more harmaline than harmine seems anomalous.
The failure to report detection of d-lepraflorine is another anomaly.

1 Besides Banisteriopsis caapi samples from the Culina and Sharanahua Indians, Rivier and

Lindgren [1972] analyzed samples from mestizo ayabuasqueros of Iguims and Ta rapoto,
Pcrﬂ.‘-ﬂnding, 0.57% and 0.83% alkaloids rc.&pc:ctiw:ly, with leaves of efelo ri‘__‘,ll.ﬂ:?:m‘.iﬁ'rf {rfmn
Iquitos containing 0.25%. McKenna lacer rcpom:d actelo .f.j!df_r.zfq.c.c.'z sample from Iquitos
to contain 0.17% alkaloids [McKenna et al. 1984a]. Rivier and Lindgren also .'lll:l]}-‘?‘\.(?d. a
mestizo sample from Rfo Ueayali, and samples from Ecuador and Brazil, as well as from
Piro Indians of Ibrd and Marinahua Indians of the upper Rio Punis arca.

1 McKenna's [1984a] group also analyzed freeze-dried apahuasea samples from Iquicos and

Tarapoto, Ierd, but provided no information on preparation nr.dos:}gc chve]s. The .folr:
sample from Tarapoto contained 0.29% total alkaloids (0% harmine, 36% af—lc:pl;‘nﬂormc.
14% harmaline and no DMT). This sample had been prepared with Pyyehotria mm’s-‘
agenensis [sic], analysis of which had failed o detect DM'L. Three di'{'.]’-t“il‘t:llt s:un_plc.':f:f
Itfluiros ayehuaseacontained 0,67, 0.31 and 0.32% alkaloids (average 0.:1.1}}1:], of whlc:hbf«}?_,
33 and 27% (average 34%) was harmine; 38, 33 and 30% (average 3"}?@) d—]cpmﬂun ne;
9, 17, 20% (average 15%) harmaline and 11, 8, 2% (average 7%) DML Assuming a df)se
of 100 ml, these would average out to 397 mg rotal alkaloids, with 135meg each ofharmine
and d-leptaflorine, 60 mg harmaline and 28 mg DMT

14 Evenan old sample of erystalling harmaline from alarge German chemical/pharmaceutical
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company was found on analysis to consist of a mixcure of roughly two parts harmaline
to one part harmine, the latter evidently a decomposition product [Shulgin 1993].

** Tarner and Merlis conducted experiments on 14 “schizophrenics” in a New York mental
institution, whom they treated like so many guinea pigs. They began conducting tests
with bufotenine, a noxious, non-entheogenic tryptamine ( 5-hydroxy-DMT) which had
already been shown by Howard D, Fabing and J. Robert Hawkins [1956] to provoke life-
threatening circulatory crises, turning the faces of four unfortunate Ohio State Peniten-
tiary inmates “the color of an cggplant” diluted! Tarner and Metlis also found dramatic
circulatory erises following intravenous administration of 10 mg bufotenine to one of
their helpless “patients,” and only ceased abusing bufotenine when three of their “pa-
tients” nearly died after relatively small doses of the drug. Unbel ievably, Turner and Merlis
injected their charges with the dangerous drug “as they were coming out of insulin coma
or following EST” (electroshock so-called “therapy"), as well as after pretreatment with
chlorpromazine and reserpine. In the two cases involving reserpine and chlorpromazine,
“cach of these [bufotenine] injections almost proved fatal in small amounts (between 2.5
and 5.0mg)” with cessation of breathing and the characteristic cyanosis, cavalierly
described asa “plum-colored” face! The “patients became frightened roan extreme degree,”
which indicates they weren’t too far out of touch to perceive that their physicians (and
jailers) were trying to kill them! Just getting warmed up, the Drs. Hyde proceeded ro
experiments involving intramuscular injections of DMT into ten “patients.” Although
5-20mg DMT intranasally and up to 350 mg orally were inactive, 25 mg intramuscular
injections of the drug were impressively active, with “one or more evidences of fear” in
cach of the nine subjects receiving this dose. One “patient” reportedly said after a 25 mg
injection of DMT, “You frighten me. What have you done to me?” Nevertheless, the mad
doctors responded by increasing the dose to 50 mg in subsequent tests. Only when a female
“patient” almost died from cardiacarrestafiera 40 mg injection (“extreme cyanosis quick-
ly developed™), being without pulse for 30 seconds and necessitating cardiac massage to
save her, were the good docrors scared into a semblance of caution. Fifteen minutes after
her near-fatal injection of DM'T; the wretched woman was “able to see well, and to respond
toamicrophone by saying: “Take that away. I don’t like them." Even ‘though Tarner and
Merlis treated these ill-starred “patients” like so many laboratory animals, by their
recorded responses they sound quite rational and aware of what was happening to them.
Naturally, Tarner and Merlis did not try these murderous experiments on themselves,
their only psychonautic foray was with a Peruvian yope snuff obtained from Siri von Reis,
with which “one of us first endeavored [unsuccessfully] to produce an intoxication in
himself. Thereafter, schizophrenic subjects were tested throughout.” Icall this experiment
unethical and cite it as an example of drug abuse, because the only ethical way to test
prospective psychoacrive drugs is on oneself, in self-experiments, to establish basic
parameters of toxicity and dosage (see Note 18), Onl y when the safety of a preparation
has been thereby established, could it be ethical to conduct further tests in full y-informed
volunteers. The Niirnberg War Crimes Tribunal sentenced some German physicians, who
had experimented on concentration-camp prisoners at Dachau and elsewhere, to the
gallows for experiments similar to those conducted by Fabing and Hawkins at the Ohio
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State Penitentiary, and by Tarner and Merlis at the New York mental “hospital.” The tri-
bunals led to a code of echics governing all medical experimentation, mandating full
voluntary consent on the part of human subjects of any r‘nedic:ﬂ experiments [Annas &
Grodin 1992]. No prisoner nor mental patient can be said to consent frcclly‘ to suc_h ex-
periments, their confinement and destitute condition prccludu.}g the pOS‘i]blIlI’}”O{' t!wlr
deciding objectively and frecly. The U.S. government, mu;mwhllc,'undcr_ the mgis of.thc
CIA project MKULTRA, was experimenting with some 800 drugs, mﬁc! uding buh.)tcm_n‘c,
on prisoners at the US. Public Health Service ;\ddlcrlog Resea ]‘clll Center I.-Insplt:ll [F.“‘,],
in Lexington, Kentucly. In this publicly-funded institution, existing ('fst‘lfl“lsl!ﬂ}’ to “cure
drug addiction, Harris S. Isbell obtained “voluntary consent™ from his patients (since
the institution was officially categorized as a penitentiary, perhaps they might better be
called “prisoners”) by offering payment in kind—injections of"hcrom '.?nd }norph]ﬂ_cr were
administered as payment for cooperation in the experiments [Lee & Shlain 1_‘_-?85: Marks
1979]! These are all classic examples of how to abuse entheogenic drugs‘—gwm.g them
to unwilling (or unwitting) subjects—and are all tcxrl_)onk examples U.f unethical ex-
perimentation. Ethical procedures for human testing of novel ps)-'ch():tctfvc agents have
been admirably established and followed by the group of Alexander T Shulgin, wh('}se
human testing of some 179 novel psychotropic agents is described in his‘ recent book with
wife Ann Shulgin, PTHKAL: A Chemical Love Story [Shulgin & Shulgin 1991].

1 There has been a lamentable confusion in the scientific licerature between harmine, the
main alkaloid of @yahuasea, and harmaline, which has received much more ;1ttcnti01‘L As
Lexplainedinad ctailed footnote in Pharmacotheon, at least six public:\ti?ns ‘hﬂ\:’(‘ confused
harmineand harmaline, especially Peter Stafford’s Byehedelics Encyclopedia [.bt‘:lffm;(j 1983].
One of the papers most responsible for this confusion was C];lllf}lo Naran jo's 1973 paper
(based on experiments already described from an carlier paper_.) Psy;holuglc:tl Aspects of
the ¥eé [.-‘r'c‘]Expcricncc in an Experimental Setting” [Naranjo 1967,1973]. Th.ls paper
was mistitled, as it did not involve experimental tests of yajé at all, but racher detailed pre-
viously-published human studies of B-carbolines, chiefly harmaline, Not f‘nnI yisharmal ine
a trace constituent in ¢yahuasea beverages studied, and appears to play lictle or no role in
ayahuasca pharm :Lco]t;gy. but, as we will see, it is th.c DMTwhilc}} accounts for Fhu en-
theogenic properties of ayahuasca, not the B-carbolines. Naranjo's paper in 1'c:11|ty.hud
nothing to do with the the pharmacology of ayihuasce, and .‘;hf)uld hnvf: l1.cc11‘,11t!cd
“Psychological Aspects of the Harmaline Experience in an Expcnmcntu.l Sa:{'mllg‘ The
reader is referred ta Pharmacotheon, Chapter 3, Note 3, fora study of the incredible con-
fusion spawned by Naranjo's error [Ot 1993],

17 Although Hochstein and Paradies [1957] were the firsc chemists to associate DMTwit:h
/:}-'.f:!a.fm_:r:g, which later proved to be an important and key discovery, not only did they
fail to deposit “voucher specimens” of the source pl:u‘n' {{hcsc: are dl:u:cl :f“d prcqscd.bo—
tanical specimens, suirable for later botanical idmrihcntmn'. ‘dcp.nmcd ina recognized
herbarium, enabling scientists later to “vouch” for the 1(i(tl]t|['£C:ltltarl)‘ they m.fac[ never
even saw it. In their paper, these American drug com pany (Phizer, Inc,). chcn.nsrs st\arcd:
“A second plant, ‘Yage, Prestonia amazonicum (Haemadictyon amazonicum Spruce) was
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made available to us as an aqueous extract of the leaves,” They were able to isolate a sub-
stantial quantity of DMT, purified as the free base, from this extract. The extract was
collected by a D.H. Allen on the Rio Napo near Iquitos, Ierd, and supposedly represented
an infusion of leaves used in @yahuasca, “in the belief that the. .. [leafadmixcure] suppres-
ses the more unpleasant hallucinations associated with pure B, caapi extraces.” Supposedly
a Dr. R, Ferreyra of the Universidad de San Marcos in Lima, Pertt made che botanical de-
termination, Although, as I pointed out in Chapter One, the name Pestonia amazonica
haslong been associated with ayahuasea, this plant has never been documented to be used
in the potions and Schultes was later told by Ferreyra that no botanical specimens existed
to support this identification (this botanist had evidently suggested to Hochstein and Par-
adies, based on the [erroneous] literature, that P amazonica was a possible identification
for the ayahuasea leaf admixrure) [Schultes & Raffauf 1960], DMT, moreover, is not
known from authentic material of this species, nor from any other species of Apocynaceae.
Although Bristol [1966] suggested that Banisteviopsis rusbyana (= Diplopterys cabrevana)
mighthave been the source of the leaf extract, a more probable source was Popchotria vividis
or a related Bychotria species, which are much more commonly used as ayahuasca ad-
mixtures in Perd, particularly in the Iquitos area, than is Diplopterys cabrevana [McKenna
et al, 1984a).

[ employ the term “Heffter Technique” in honor of German chemist Arthur Heffeer from
Leipzig, who isolated four pure alkaloids from dried péyorl, .Lo/!fjopﬁﬂ?'d williamsii, in the
mid-1890s. Since animal experiments were worthless to sorc out the entheogenic effect
from other pharmacological noise, Heffter tested his alkaloids on himself, in an heroic
series of self-experiments culminating on 23 November 1897 when he ingested 150 mg
of Mezcalin (today spelled mescalin[e]) hydrochloride which he correctly identified as the
entheogenic principle of the drug [Heffter 1896,1898]. This was the world's first trip with
a purified chemical compound. A self-experimenter like Heffrer was later aptly chat-
acterized by famed German writer Ernst Jiinger, in his logbook of personal drug ex-
perimentation, Anndberungen: Drogen und Rauseh (Approximatiens: Drugs and Incbriation),
asa psychonaut, avoyageremploying entheogenic drugs as his vehicle [ Jiinger 1970]. There
has long been scientific controversy regarding the validity of sclf-cxperiments by
scientists, who supposedly thereby sacrificed their “scientific objectivity” (whatever that
is). As R. Gordon Wasson, himself accused of such loss of scientific objectivity for his
psychonautic expeditions with mushrooms and psilocybine, commented: “Thus ir comes
about that we are all divided into two classes: those who have taken the mushroom and
are disqualified by our subjective experience, and those who have not taken the
mushroom and are disqualified by their total ignorance of the subject!™ [Wasson 1961].
It should be noted that not only mescaline, but the two other primary entheogens LSD
and psilocybine, were all discovered by psychonauts, chemists evaluating their chemical
fractions in self-experiments. Chemists, like Louis Lewin, who attempred to isolate the
entheogenic principle of péyorl, and like James Moore, who tried to isolate the active prin-
ciples of teonandcat! mushrooms, by relying exclusively on animal assays, uniformly
failed. Similarly, on the basis of animal tests in 1938, pharmacologists at Sandoz Led. had
determined that Albert Hofmann’s LS was of little pharmacological interest. It was only
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because Hofmann had a “striking presentiment” that LSD possessed activity which the
pharmacologists had missed, that he decided to prepare a .s'.ccond bar(:‘F} of the cllrug .ﬁvc
vears later. This hunch, combined with his serendipitous discovery of its effects in him-
self, quite by accident, led him to conduct a bioassay with [h? “intact Albert Hofmann
preparation” three days later, leading to the discovery that LSD was the most power:iul
entheogenic agent known [Hofmann 1980; Ott 19931.. N(.)t onl}f is scll'—cx_pmjlmcnmr_mn
by scientists a valid procedure on scientific grounds, it likely is the only bmafs?y tbut
works—the effect being sought may be specific to the human nervous system. Scientists
have wasted much time and effort in vain pursuit of an elusive animal model of *hallucin-
osis,” having used spiders, cats, simians, even elephants [Cohen 1964; D‘i;uf. 1975]. Nc_)t
only is the HeffterJechnique the best and possibly only valid bioassay for entheogenic
effects, it is, as we saw in Note 15, the only ethical way to conduct this sorr of vesearch, OF
course, those opposed to use of animals as 1't:sc:uc]3 subjc-.crs‘wmdd agree, on l\.‘thilCIll
grounds. There are thus compelling practical, scientific and ethical reasons for my choice
of the “intact Jonathan Ottt preparation” as bioassay to resolve ayahuasca pharmacology.

19 I have chosen to call my psychonautic experiments “travels in the universe of the soul

after the title of a moving and important paper by Rudolf Gelpke,“Von Fahrten in_dcx:
Weltraum der Seele: Berichte tiber Selbstversuche mit Delysid (LSD) und Bsilocybin (C Y.) ;
a pioneering and beautifully-written account of 6 of 19 ps}-:chouzlu.tiF experiments Wlll:]l
pharmaceutical Delysid® (LSD) and Indocybin® (psilocybine), originally plfl)ll:\'}:l.{:d in
Anraios under the editorship of Ernst Jiinger and Mirs:m Eliade [Gelpke 1962]. Since 1
felt these were some of the most poetic descriptions of entheogenic voyages yet pcnn(:.d‘
[ laboriously translated the paper into English and published it in Jou m_lm" of B}f{‘bprrcuv ¢
Drugsunder the same title, “Travels in the Universe of the Soul: Reportson 5(_'.1"—E.?{pl3r11]‘](2l‘lt.“;
with Delysid (L.SD) and Psilocybin (CY)" [Gelpke 1981]. IC(!InI:[‘lCllld also to my 1‘c:ch‘r.‘:
attention Dr. Gelpke’s superb book Vom Rausch im Orient und ())(*z.f(fcrtt"(fj.'f ]m'é:?‘;r:f.rmf
in the Ovient and Occident; also published under the title Dregen und &'c!’{’rmwJm.-cr.':f.*g
ot Drugs and Mind-Expansion) [Gelpke 1966). This Islamic scholar cragically d1“cd in
1972, aged 44. Gelpke was a friend of Albert Hofmann and Ernst Jinger, and Jinger
described LSD and psilocybine experiments he conducred together ‘_.vu:h Rudolf Gelpke
and others in his excellent book Anndherungen (see previous note) [ Jiinger 1970].

2 As [ outlined in my recent book Mharmacotheon [Ote 1993], the current legal status of re-

ligions employing illegal entheogens as sacraraents is confused by legal contradictions :m(‘i
ambivalent judicial decisions. Whereas 23 states specifically exempt 1_m,:mbe.rs nfjthc pé-
yotl—using Native American Church from co ntrolled substances lrw:s {p‘r:}"r;rt' and its main
active principle, mescaline, are Schedule I drugs), and whereas the “American Indian Re-
ligious Freedom Act” [42 USC 1996, 1. 95-341] of 1978 :}]_lcglcdly protects American
Indians’ religious freedom, there have been sporadic arrests of Indian p{:yt.)tlhsts. ! h_lc State
of Texas adopred a law requiring at least 25% Indian blood as a prerequisite for (_Jhurch
membership, and the national directorate (but not all 104::1_1 chapters) :115:0 adopted this
racist standard. A 1979 federal court ruling in New York [Native r'\mcnc:ln((?hurch “
USDC.N.Y, 1979, 468 F. Suppl. 1247, affirmed 633 F. 2d 205] held that “the use of
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peyote for sacramental purposes. .. is not to be restricted to the Native American Church.”
‘The same year, the all-race “The Peyote Way Church of God” was chartered in Arizona
(where péyorl doesn’t grow), and the following year Church members were arrested in
Texas (the only ULS. state where péyot/ grows naturally) for possession of the sacrament!
Charges were subsequently dropped, and the Church filed a discrimination complaint
against the State of Texas. What is sorely needed is a uniform ruling from the US. Su-
preme Court, which dodged the issue ina recent case [Employment Division, Department
of Human Resources of the State of Oregon, et al. ». Alfred L. Smith et al.; No. 86-946]
involving the firing of Indian peyodists (ironically, from state jobs as drug counselors) and
subsequent denial of state benefits. The US. Supreme Court first remanded the case to
the Oregon Supreme Court for a ruling as to legality of sacramental péyotl use in Oregon,
essentially upholding states’ rights with regard to religious exercise. The Oregon court,
which had found against the State, conceded that Oregon had no legal exemption for
sacramental péyorl use. The U.S. Supreme Court then reversed by a 6-3 vote, holding that
there was a difference between religious beliefs and practices, and that an anti-drug law
not intended to restrict religion was constitutional, even if it had that indirect result!
Justice Scalia wrote the majority opinion, and Justice O'Connor concurred but argued
over technicalities. The court ruling basically staved that “compelling” state security interests
(in this case, the “necessity” ofillegalizing “dangerous drugs™) rook precedence over details
of religious practice (in this case, the use of a real, as opposed to a placebo, sacrament ),
Inastrong dissent, Justice Blackmun (joined by Justices Brennan and Marshall), alleged
that “hysteria” over drugs had unduly influenced the Court to overturn a tradition of
protection of religious practice. Blackmun also pointed out that, inasmuch as there is
virtually no unlawful commerce in péyvotl, and the goals and ideals of the Native American
Church were not incompatible with values promoted by the State, that there was no scate
security interest to take precedence over religious freedom. Instead of taking this oppor-
tunity to clarify and standardize federal and state law with regard to religious sacraments
that happen to be illegal drugs, the Supreme Court chose instead obfuscation and legal
sophistry, in the process eroding still further our constitutional rights, How could the
Supreme Court hear this case and not so much as mention the 1979 New York federal
court ruling, which still stands as a precedent, and opens the door to the sincere, sacra-
mental use of péyorl and other encheogens by anyone in the United States?

Hordenine, or peyocactin, is a stimulanc found in whole Desmadium gangeticum atalevel
of 0.05% and in Dutarllyea oveophilu leaves at 0.013% [Baudouin ef «/ 1981]. In addition
to tryptamines, branches and leaves of Melicope loptococca contained acronydine, koku-
saginine, acronycidine, melicopicine, melicopidine, acronycine, 6-methoxy-2-methyl-
tetrahydro-p-carboline and 3-dimethylaminoacetyl-S-methoxyindole, While 5-MeQ-
DM T'was the principal alkaloid (35% of alkaloid fraction), it was followed closely by
kokusaginine (30% of rotal alkaloids, or 0.18%). Kokusaginine is of unknown toxicicy,
and also occurs in leaves of Dutaillyea oreophila and stem bark of D, drupaces [Baudouin
et al. 1981]. Kokusaginine occurs in leaves of Wpris ampady together with evoxanthine,
phenylacetamide, 2,4-dimethoxy-10-methyl-acridanone and three novel quinolone alk-
aloids. In this case, DMT represented 80% of the alkaloid fraction [Kan-Fan ez a/. 1970].
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2,4,5-trimethoxy-B-phenethylamine—~66

Triplaris surinamensis [ var. chamissoana—29

tropane alkaloids—22 -

trypramines—23-5,49,51,54,62,68,81-4, 86,
91,94,100

Tukanoan Indians—13,17,94

Turner, W.J.—44,96-7

Tpnnanthus panurensis—27

tyramine [4-OH-B-phenethylamine]-69,70

Udenfriend, S.—44,48-9,76
UML-491 [Sansert ™67

Uncaria attenuata—75

Uncaria canescens—75

Unearéa guianensis—30

Uncaria orientalis—75

Unidio do Vigetal [UDV]-69,77-80
Urubti-codra—-13

Vepris ampaely—83,85-6,100
vilea [Puilcal—46
Villavicencio, M.—13,54,71
vinho de jurema—47,51,84
Virola calophylla-82
Virola calophylloieea—82
Virela carinata—82

Virala cuspidata—74

Virolu divergens—82

Virala elongata—82

Virala melinonii—R82

Virola multinervin—82
Vivola pavonis—82

Vivola peruviana—82
Virola rufula—82

Virola sebifera—82

Virola sp.~29,47,49,51,83-4,94
Virelu surinamensis—23,29
Virela theiodora—82.85
Vivela venosa—83

Vitex triflora—30
Vouacapoua americana—28

Waikd [Guaikd] Indians—83

Waorani [Huaorani] Indians—15,38
Wasson, R.G.-9-11,90-3,98

Weil, A T-72,77

Wilbert, J.—21

Williams, L.—34

Wilmanns, K.—43

Witoto Indians-15,17,23,38,51,53,72
Wolfes, O.—33

xochinandeatl | xdchitl =94

_}'.fzr.'f}(g';'u] 8

yetgi-tico—23

yajé | yugé 1-13,14,33,39,50,72,97
yajéina | vajéine [harmine]-33-4,42,75
yajénina | yajénine—33-4

Yanomamé Indians—83

yarpon—20

yoco-20

yohimbine-G65

yopo—46,49,92,96

Zanthoxybum arborescens—83

Zanthexylum mantinicense (Lam.) DC.~84
Zanthexylum procerum—83

Ziparo Indians-13,14, 21
Zarkov-53-4,67

Zerda Bayén, R~33,71

zombile] poison—84

zygolabagine [harman]-75

Zygophyllum fabage—75
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Ayahuasca Analogues is the first book
to explore in dewil the human phar-
macology of ayabuasca, fabled jungle
ambrosia. After reviewing carefully the
ethnobotanical, chemical and pharma-
cognostical literature on the Amazonian
Amrta, Ot describes more than three
dozen psychonautic experiments desig-
ned to elucidate the incredible pharm-
acology of ayabmasca potions, ingenious amalgamations of extracts of the zya-
#huasca liana, depicted above, which contain enzyme inhibitors, and extracts of
leaves of other plants containing DMT (like Bychotria viridis, depicted below),
a potent entheogen ordinarily inactive
orally. Ott boldly characterizes the dis-
_ covery of gyahuasca potions by various
groups of South American Indians as
“one of the most sophisticated pharma-
cognostical discoveries of all antiquity.”

i
R

_ There follows a review of the literature

on the plants containing zyahuasca-type

~ enzyme inhibitors,and on plants which
- contain DMTand related entheogenic
— uyptamines. The resulting tablesof more
than 60 plantsin each categorydocument Ow’s contention thatthere are at least

Jour thousand possible combinations of plants which can yield entheogenic potions
likeayabuasca. Thesearethe Ayahuasca Analoguesofthe book’stitle,and Ortt’s

- psychonauric experiments include several with such “analogues,” as well as
— with pharmabunasca—the pure ayabuasca alkaloids in “ayabuasca capsules.” A

- thorough index, twenty-one footnotes, nine tables and a detailed bibliography
~ of 418 sources make this a valuable reference book, as well as Ot’s personal
~logbook of psychonautic “travels in the universe of the soul” with ayabuasca.

I hope the simple home technology described in this book

will drive the last nail into the coffin of the evil and hypocri-
_tical, fifteen-hundred-and-ninety-eight-year-old crusade to

eliminate this class of drugs from the face of the Earth. May

the Entheogenic Reformation prevail over the Pharmacratic
; _Inqwsm , leading to the spiritual rebirth of humankind at

OurLady Gza’s breasts, from which may ever copiously flow
_the amrta, the ambrosia, the ayahuasca of eternal life!

—From the Exordium

_ Narurat Probucts Co., Kennewick, WA ISBN: 0-9614234-5-5  $15.00
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