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I¡¡TRODUCTION

Over the last half century fnvestlgatlons by ethnobotanlsts have shown

lhlt the use of psychoactlve drug-plants by lndlgenous peoples of troplcal

,Aoerlcan tra s a long history and ls an lntegral part of thelr culture. Durhg

oatlve cerexnonles, repeated references are made to the cleanstng (eneefs)

Írd purlfying propertles of these drugs. These observátions have lead us

to propose the hypothesis that these drug-plants are taken for reasons apart

fron those that hád prevlously been attrlbuted to then (e.g. religlous

experl.ence, lncreased sensltlvity to the natural world around theo,

relnforcenent of intra-group solldarlty, and recreatlon). In our study we

have found that drug-planta used by South Anerlcan natlves produce an array

of lsoqulnollne and tr)rptarnlne alkalolds that are not only halluclnogens,

but powerful emetlcs wlth a Lrlde range of blologlcal actlvltfes, ln partlcular

antfnlcroblal and anthelmintlc propertfes (I,Ialler and Nowacki l97B). Slnce

protozoal and helnlntlc tnfestatlons are very prevalent throughout the

tropl.cs, lt 1s not surprlslng to flnd that Eediclnal plant doctors would

Belect a group of drug-plants that suppress these parasitlc organlsoa.

In thls paper ue present recent ecologlcal and pharuracologfcal data

related Eo the toxlcity and chemo the rapeut lc value of alkalolds to support

the hypothesls thát psychoactlve lndole and isoqulnollne a1kalo1ds are

effecttve antagonists of the neuromugcular system of parasftes and r¡ere

probably selected by lndlgenous plant doctors because of thelr nedlcinal

value .

Evolutlon of Psychoactive Drug Plants ln the Troplcs.

A1kalolds, whlch nuober over 5000,

by pharmacologlsts then any other plant

dlversity and pharnacologfcal actlvlty.

have been studled more Lntenslvely

product because of thetr great structurel

The pharmacological and phytochentcal
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lfterature contalns nuEerou8 references to the toxlclty, neuropharnacologlcal

activlty, and medlclnal value of lroplcal alkatolds (lfalLer and Nowackl ,

1978; Farnsworth, 1972). The psychoactive alkalolds have also been the subject

of many physlologlcal studtes, and sorne alkalolds vere found to dlrectly

exert a neurologlcal effect by antagonlzlng the effects of lEportant

neurot ransrll t te rs (ftgure t,).

Conparatlve LD50 data for dtfferent alkalold skeletal nuclel suggest

that those alkalolds contalnlng a structurally r181d nucleus are generally

Eore toxlc than those alkalolds r¡lth flexlble skeletons (e.9. strychnlne

vs. nescallne). The dlfferences ln potency ls due ln part to the reductlon

of the actlve conforner at the receptor slte (Levin and York, 1977).

Intere6tlng enough, soEe alkalold Bkeletal types found to have the hlghest

LD5g values (e.8. lndole) are also powerful halluctnogens.

In a Btudy by Levln and York (1977) on the ecologlcal slgnlflcance of

alkalofds, the tlro lnveEtlgators present a conslderable amount of data to

shor¡ that troplcal plants (1n partlcular woody plants) elaborate nore toxlc

alkaloLds than thelr tenperete counterparts. The explanatlon glven for that

dl.sparfty, ,.s that troplcal plants are exposed to a greater dtverslty and

nunber of pathogens and herblvores (anlmals ánd lnsects) end therefore those

p1ánt8 contalnlng the Eost toxlc and ectlve alkalolds have been aelected

for, whlle others lacklng an adequate defense have been el1olnated. Durlng

the course of evolutLon, not only Lraa there selectlon for alkaloids, buc

there was speclflc Belectlon for the nost toxic (halluclnogenlc ? ) skeletal

type. flence, those alkalolds containlng an lndole, qulnollne and isoqulnollne

nucleus are wldespread ln the troplcs, but other alkaloid types are also

present. Indlgenous people eurrounded by an array of dlfferent r{tld plant

taxa belonging to dlfferent fanllles have selected those plants whtch ylelded
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tmnedlate results - 1.e. they cured 1llness by expelling parasltes. A large

portlon of those plants also contaln neuron atagonlsts that lnduce

halluclnatlons.

Parasltfsm ln the Ne!, I,¡orld Troplcs

Eelmlnthlc lnfestatlons (rounds¡orm and flatworm) are generally nuch

hlgher 1n the rural areae of the hunld tropLcs. In a serfes of studies

of hunid equltorlal rural areas of Indonesia, the t{orld Health Organizatlon

(1978) found that 90-98.52 of the populations harbored at lea6t one parasltLc

species; 66-902 had trro specles or more, and ln sone areae 602 had three,

1t 18 lriterestlng to note that the only group escaplng helnintlc lnfestatlon

LTere nu

Ascarls

rslng children

lumbrlcofdes

. The most coonon organlsms were Trlchuris trlchiuric,

and Necator amerlcana (hookworo) (Chandler and Read,

1967), Although helmlntlc infestatlons are generally not fatal but they

do cause aevere anemla, collc and exacerbate nalnutrltlon aoong people lnfeated

by these páraslte6.

ha

ca

4.

Enteritls an

ve been found

uses of death

hlstolytlca o

d dlarrheal dlseases generally caused by Entaneba hlstolytica

ln recent studles (fron 1972-1975) ¡o be anong the lop 5

fn rnany countrles ln troplcal Arnerlca (Iüro, 1978). Besldes

ther prevalent protozoal pathogens of the gas tro-lntest lnal

Chilor¡astlxtract are

and Read, 1967 ).

mesnili, Glardfa larnblla and TrichoBonas homlnls (Chandler

Paráslt1c hehnlnth and protozoal lnfestatfons are w-ldespread throughout

the worLd, ln partlcular, the troplcal zones. Hangour (1979), 1n hls excellent

revlew of cheBotherapeutl c drugs used to combat lrorms, notes that 650 nlllton

people are lnfested with Ascarls, 250 mllllon r¡lth Fllaria arid at least

180 ntlllon wlth Schlstosona.
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In lowland troplcal areas, Buch as the AEazon basln, the great oajorlty

of the lnhabltants 8uffer froo oalarla, á paresltlc dlaease of the blood

cauaed by speclea of the protozoan llggg¡gg. Thls protozoan generally

kllls lta ho6t and at one tlne uas recognlzed as the leadlng health probleo

ln the huold troplca (Rollo, 1975). Other protozoal dlseases of the blood

rt¡lch are great lDportance ln the tropLcs are lelshnánlasls, Chagas dlseaee,

Afrlcan trypanoaonlaaes and toxoplásoosis (Chandler and Read, 1967).

Mediclnal Uses of Troplcal Plants by Indlgenous Peoples

Sfnce synthetlc drugs are not readlly avallable to prlEltlve culturee

of the A¡azon, the uae of rrprlnltlverr folk reoedlea for parasftlc lnfestatlonB

are legfon and cooprlae one of the largest ehares of the phanoacopla of

the aedlclnal plant doctors (Lewls aod Alvln-Lewls, 1977). PLant Eexa of

the Rubleceae e¡hlch contalu lsoqulnollne alkalolds are aoong the Eost co@on

plants uaed by troplcal nátlves for eoetlcs. Cepahaells lpecacuanha , an herb

found ln the Anazonfsn forest of uatto Grosao, contalna the aoeblcfde eEetlne

rhlch la present ln the roots and ls generally taken ln ponder foro or as

e syrup (flgure 2). Eoetlae ls an expectorant and la consldered to be an

effectlve reoedy agalnst aneblc lnfectloos (Gottlleb and üoss, 1979). The

genus Clnchona (Rublaceae) elaborates a serfes of quinollne alkalolds rhfch

are effectlve aga lnst PlásEodluD , the EalerÍal paraslte. These naturál

alkalolds r¡ere flret dlscovered and prepared lnto uedfcinal pottons by plant

doc¿ors of the New World troplcs and later lntroduced to the Europeana.

The betel nut (Areca catechu-fenlly Paluae) fron troptcal Asia containg

the alkeloid arecollne whlch 1s used agalost taperroros and roundr¡orus (llorton,

1977). The betel Juice whlch cootalna arecollne ts alao consldered to be

a olld nárcotlc and a stlr¡ulant (Enboden, 1972).
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In researchlng the pharmacologlcal and ethnobotanlcal llterature for

troplcal planEs that elaborate anthelnintfc alkaloids, 1t becomes evfdent

that very ltttle lnformation ls ava1lable. On the other hand, a conslderable

enount of 1lteralure ls available on troplcal plants that contaln pyschoactlve

alkalolds that cause alterations ln consclousness. Schultes (1977) ln hl.s

uonumental research on A.mazonfan plants that contain psychoactlve alkalolds,

haa documented the use of over 30 speeles (ln at least ten faullies) by

Anázonlan lndlans for a varlety of reasons. These fanflies lnclude lhe

Rubiaceae, Solanaceae, Malplghlaceae, Acanthaceae, Fabaceae and Apocynaceae.

Although very llttle ls known about the oedlclnal propertles of halluclnogenlc

plants, reports by Schultes and other ethnobotanlste rrho have participated

ln the drlnkfng of halluclnogenic potlons, suggest that besldes the expected

hallucinatory experlence, a plethora of physlological effects accompany

the halluclnogenlc experience. The Eost comnon belng vomlting and diarrhea.

In one occasslon we (ER and JI{ ) had the opportunlty to particlpate 1n the

drLnklng of a powerful halJ.uclnogenic potlon prepared by Salvador Chlndoy,

a well-known medlclnal plant doctor of the Kansa Indians of the Upper Putumayo

ln Colombla. The drink known as ya¡! or ayahuasca ls a dreadful reddfsh-colored

drlok prepared from the bark of the vine Banfsterlopsls caapf (Malptghlaceae ).

The drug-plant potlon, whlch ls olxed lrlth an array of ttaceessory" tropLcal

plants (many of whlch are unknown), ls taken by the plant doctor and rhen

glven to the patlent ln a curatlve sesslon lastlng 8 hours. The oedlcinal

yage potlon ls well-kno¡yn throughout the Amazon, irlth fndlans extendlng

froo the Upper Orlnoco and Rlo Negro weet through the upper Amazon Easin of

Colonbla, Ecuador, Peru and south to northern Bollvla ustng the drink for

relfglous, rltual and nedlclnal purposes (M. tfathlasr personal conrounfcat lon ) .

In talklng wlth Chindoy about the use of yagl, he noted that the drlnk is
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used to cure an array of physlcal and nental probleos. He further elaborated

that the "borrachera" plant (yagá) Lras taken for the purpose of determlnlng

the cause of lllness, to help locate lost possesslons and to cure patients

that are very 111 and nornally not curable by "nonborrache ros ". After taktng

the drlnk, one ElghE experlence a halluclnogenlc effect, but the prevalent

effects are vlolent voElElng and diarrhea. There ls no questlon ln my nind,

that lf yage ls prepared lncorrectly, lt can be a deadly neurotoxl.nt

Investlgatfons of other ha1luclnqóenlc plants that are prepared as potions

or snuffs lndlcate that common sfde effects of psychoactlve drug-plants

are ffEorftra!1on, alteratLon La consclousness, euphorla, rulusea, occaselonal

heavy vonltlng and frequent dlarrhea.

Besldes exhlbitlng olnd-expandlng propertles, oany alkalolds are powerful

antlolcroblal agents (Levln and York, 1977). llltscher and assoclates (1972),

deternlned the aotl.nlcrobial actlvlty of 4l alkalotds on the bacterl.a

Escherlchla coll, Salnonella galllnarum, Klebslella pneumonlae and Candlda

elblcans (yeast). Alkaloid types found to be Dost effectlve agatnst mfcrobes

rrere thé lndole and bensoleoquinollne alkalolds. Quinlne and other Clchona

alkalolds have been uaed for centurlea as drugs for suppressfng oalarla.

CoEDon Blde effects of qulnlne are blurred vlslon, dlsturbed color perceptfo,n,

photophobla and nydrlasls (Rollo, 1975).

In surveylng the riatural products cheEfstry of psychoactlve drug:-pIants,

Lt becomes obvlous (as prevlously noted by Schultes, 1977), that a large

oajorlty of the New World tropfcal psychoactive drufplants elaborate alkalolds

bullt on the lndo1e or qulnollne skeleton. It 1s also lnterestlng to note,

Ehat by process of trfal and error and the posslble use of experLoental

anlmals (oookeye?), oedlcLnal plant doctora have aelected fron a plethora

of plant specles an array of poEent neurotoxlns for treatlng 111 patients.
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Amazonlan psychoactlve alkalolds and thelr posslble effects on parasitlc rroros

Tradltlonal and modern chenotherapy of helmlntlc infestatlons lnclude

a varlety of synthetlc and natural drugs, A majorlty of lhose drugs are

alkalolds Lrhlch not only destroy the parasltlc ¡¡or¡ns but also play a role

ln expellfng the rrorms. For example, pyrazlne, a synthetlc alkalold causes

paralysis of Ascarlg by lnhlbltlng synapEic transmlssfons by hype rpola rf zat lon

of nesbranes (Maneour, 1979). Arecollne, a natural alkalold from the betel

nut cau6e6 paralysls of muscle ooveEents ln Cestodes. Besldes thelr neuro-

¡ougcular effects, many syntheCic and natural anthelmlnttcs exert nuoerous

side-effects on the patlentrs central nervous systen. phenothrlazlne, a

conpound obtalned by fuslng phenylaEine r¿lth sulfur ls a wtdely used

anthelnlntlc because of tts hlgh actfvlty, but ls not recon¡¡ended for humans

because of vlolent halluclnatory effects observed at the effectlve dosages

(Castlllo, 1969). Bephenluo, a quaternary aononlum conpound, ls effectlve

agalnst ner0atodes whlch lnháblt the intestlne, but may cause nausea, vomltlng,

and abdonfnal pain (Cast1llo, 1969). The natural drugs eoetlne and quinfne

elso exhlblt bad sfde-effects (priDarlly on the CNS) 1f Biven in excesaÍve

dosages (Ro11o, 197 5 ).

The above-mentloned anthelnlntlcs effect parasltic worms Ln nunerous

rrays. They elther k111, dlslodge or paralyze helmlnths by inEerfering rrith

lEportant blochemical and phyalologlcal processes. The helmlnth neuromuEcular

aysten' ea noted by Mansour (1979), utlllzes the neurotransnl t ters acetylchollne

and serotonln. Serotonln receptors present ln several specles of flatrrorEs

are lroportant ln the regul.atlon of notllfty, carbohydrate metaboltsE end

actlvatrng adenylate cycrase. serotonfn ls present ln rather large quantltles

fn the human lntestlne, and flatrrorms regulate thelr netaboltsm by host

horoones; achlstoaoEes havlng been reported to have an uptake nechanlsn
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for serotonln (Mansour, 1979). Thls ls certalnly understandable' slnce

a paraslte exlsting ln a hlghly coevolved relatlonshlp crould háve i.ntegrated

1ts EetabollsB !¡lth that of lts host.

Cornparatlve studles by üansour (1979) wfth an array of chenotherapeut Lc

egents have establlshed that a powerful antagonlst of serotonln ls the natural

halluclnogen, d-LSD. LSD anEagonlzes the stlEulánt áctlon of serotónltr aod

depreseee the actlvlty of adenylate cyelase. Exactly hor¡ d-LSD antagonfzea

aerotonln ls unknown, but one could suggest that lt nlght compete w'lth

aerotonfu receptor sftes present on the nembranea of woros.

Although llttle comparatlve data fs avallable on the effects of naturally

occurrlng psychoactlve drugs on parasitfc r¡orms, 1t aeens plauslble to suggest

that Eany alkaloids havlng an lndole and Lsoqulnoline nucleus (and are

halluclnogenlc) nay lndeed exhlblt potent anthelnlntlc propertles. It. also

seens probable that lndlgenous people of the New l,¡orld troplc have notlced

e correlatloo betrreen psychotroplc effects of these alkaloids aod the

allevlatlon of synptoms caused by paraslElc r¡orua and protozoans.

In thls brief revlew, we have closely exaulned the ettolog, of psychoactlve

drug-plant use from a nediclnal perspectlve. I{e conclude, from our personal

observatlono, ethnobotanlcal, ecologlcal and pharnacologlcal daEa; that

AEazonlao plant doctors have also selecEed potent psychoactlve drug-plants

to control parasitlc outbreaks. These drug:-planEs poElons, conslstlng of

a complex úlxture of organlc cheulcals, contaln as the Ealor anthelnlntlcs

alkalolds containlng an lndole or lsoqulnollne nucleus. We propose that

these alkalold nlxtures were lnltlally dlscovered and developed by lndigenous

people for treatnent of a varlety of dlseases and later lncorporated lnto

rellglous ceremonles. Although the dlscusslon has been llmlted to the Nen

Concluding Remarks



9

World troplcs, lt ls posslble that 61n11ar compounds are also used ln the

O1d l{orld as anthelnlntlcs or a dlfferent group of chenlcals and plants

have been developed as a source of anthelmlntlcs.

It 16 clear fron our prelimlnary lD.vestlgatlon that further ethno-

pharmacologlcal studles are needed by tetrperate sclentLsts to establlsh

the étlology gf troplcal psychoactlve drug-plants as anthelnlntlcs and

antl-protozoal agents. Uulttdlsclp ltnary studles r¡i11 undoubtedly provlde

new and natural sources of anthelnlntlc drugs.
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