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PSYCHOACTIVE PLANTS I N  NEED OF CHEMICAL STUDY 

RIC:HARD EVANS SCII(JI:I.ES FLS* 

Reports on the inebriating properties of 
plants - some cmploycd in magico-religious 
ceremonies of primitive societies in various 
parts of the world - continue to appear. 
Their sources are many: reports of travel- 
lers, anthropological writings, historical 
documents, herbarium specimens and others. 
The diversity and wide occurrence of the 
reports has tended to kecp them from the 
scrutiny of investigators who might have 
studied the plants for thc ascertainment of 
their active principles. 

In an effort to focus attention on some 
of these presumably psychoactive plants, the 
following notes are offered. Only those 
species which seem most urgently in need 
of attention are listed. There arc others 
which appear to be promising, but which 
may be of less urgent interest bccause of the 
vagueness of the ethnobotanical reports of 
their use or because of extreme difficulty in 
procuring sufficient supplies of the plant for 
phytochemical study. Even though the 
number of species listed below is limited, 
it is obvious how much remains to bc done 
in the interdisciplinary study of biodynamic 
plants. 

A very recent survey of natural hallucino- 
gens has pointed out that more than 200 
species of higher plants comprised the 
study, that they are widely distributed in 
the Plant Kingdom (146 genera in more 
than 50 families) and that the active prin- 
ciples are known for only about 45 species 
(Schultes and Farnsworth 1980). This survey 
attributes the lack of chemical knowledge of 

these plants to two causes: 1) th? lack of 
good animal models which the chemist can 
utilize in monitoring his isolation work; 
and 2) the paucity of field woik of scienti- 
fic trustworthiness in fast disappearing ab- 
original societies. Thc survey ends with the 
statement that the "...Plant Kingdom remains 
a fertile and almost virgin territory for those 
interestod in thz discovery of new psycho- 
active drugs, not to mention other types of 
biologically active compounds waiting in 
silent hiding." 

The cxtremc paucity of phytochcmical 
studies on these plants 01 very significant use 
in primitive societies emphasizcs one of the 
most important results from ethnobotanical 
investigations: the ability to orient chemical 
analyses along lines of biodynamically useful 
species. 

One of the enigmas in modern ethnobotany 
is the cause of the disparity in use of psycho- 
active drugs between the New World and 
the Old World. The disparity in known 
psychoactive plants used in local cultures is 
indeed great. The Old World cultures are 
older than those of the New World. Since 
there is no botanical reason to suspect that 
a great disparity exists between the two 
hemispheres in the number of plants con- 
taining psychoactive constituents, the reasons 
must lie in cultural causes. The present 
interest in China and India in sophisticated 
examination of their ethnopharmacological 
heritage, however, should rcsult in a definite 
increase in the number of plants cmployed 
for psychoactivity. 

*Cl~arlcs Edward Jeffrey Professor of Biology and l)ircc.tor, T3ot;lnital M u ~ c u n ~ .  H a r ~ a l t l  Clnivcrsity, 
C;;~nil)~ idgc, Massachusetts, 
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Lgcoperdon marginaturn Vittadini, Monogr. 
Lycoperd. (184.7) pl. 1 ,  Fig. I 1. 

L. mjxtecorum Hcim in Comptes Rcnd. 2.i4 
(1962) 759 ; in Rev. Mycol. :I1 (19(it)) 1.56. 
Ta ra l i~~mare  medicine men in northern 

Mexico take puffballs wllich they (.all 
Iralnmo!o to make it possible to approach 
people without being seen and in order to 
cause sickncss [I3yc: in Diaz: Cuad. Cicnt. 
Ccmcf. (Mexico), no. 4 (1976) 49-72]. Tlic 
Mixtccs of Oaxaca in southern Mexico take 
two species of Lycoperdon - L .  mnrgirtnttrm 
and L. n~ l s tocor~rm - to i n d ~ ~ c c  a condition of 
half-slccp during which rhcy experience audi- 
lory hallucinations [Ravicz : An. Inst. Nac. 
Antrop. Hist. 13 (1960) (I9til) 73-92] : Heim : 
~Voir-t~p1lc.s I~ i r~r~ . r / i g (~ / io r~s  xilr I P S  Chnrnpignon.~ 
HnEltrci?logPlrc..r, Edit. Mur. Nat. I'aris (1967) 
( 1 05- 1 99). 

No psvchoactivc principlcs arc known from 
t he gcn 11s Lvc.ot,c.rclo~~. 

Cymbopogon densiflorus Stapf in l'rain, Fl. 
'I'rop. Afr. 9(1918) 289. 

T h e  flowers, smoked either alone or with 
tobacco by witch doctors in Tanganyika, 
6 6 causes dreams" which arc belicvctl to foretell 
the futorc. Native merlicine men in Tangil- 
nyika are said to emply this grass as an 
intoxicant (Herbarium collection : Nrrabolllrl 
('/ Hartley 4319). 

Active principles are as yet unknown from 
Cymhopogon. 

Scirpus sp. 
In northern Mexico, tlie Tkra1iumat.c f'car 

baknna, ;I species of Srir/)trs. It is hrlicvcd 
to ellre insanity, and the wllolc plant is 
thought to protect tlie n~entallg ill. These 
Indians hold that the in toxicat ion ind~tced 
by this sedge permits them to travel over 

great distances to speak with their ancestors. 
Brilliantly colo~tred visllal liallt~c-inations are 
induced [Hye in Diaz: Cuad. Cicnt. CemcI 
4 (1975) 61-621. 

Harmala alkaloids have been reported 
from Srirf)~r,s and the related genus Cyf~erus  
[RaffauC: A Handbook of A1l;aloid.s n?rrl 
A lknloitl-beclri~tg Plan I s ,  Wiley-In terscience, 
New York (1970)l ; ivillaman and Schubert: 
Alkaloid-b~nring Plalits clrld their Conlainetl 
Alknloid.~, U.S. Govt. Printing Office, 
Washington, D.C. (I!)(il) 80. 

Acorus calamus Linnaeus, Sp. 1'1. (173)  524. 
'l'he Cree Indians of nortl~wcstern Canada 

;ire bclicved to chew tlic root of this plant 
for- its hallucinogenic cffects. I t  can induce 
hallucinogenic conditions in cxcessive doses. 

While it has been suggested that a-asarone 
and p-asarone, wliicll llave struct~iral rcscm- 
t,lances with mescaline, may be responsible 
for tlic psychoactivity, there is as yet no  
cvidencc that asarone can be associated with 
hallucinogenic activity [Hoffer and Osmund : 
T h r  Hnll~rri?zoge?~.s, Academic Press, New 
York ( 1  967) .?.5-361. 

Helicosiylis tomentosa (P. et E.) Rusl>y in 
Mem. Torr. Rot. Club 6(1896) 120. 

H. pedunc$ata Henoist in Hull. MUS. 
Hist. Nat. Paris 23 (1919) 298. 
Tukirii is a Karil) Indian name for several 

species of H~licostyl is  in the Guianas. I t  is 

reported t1i;lt tlie Indians and ht~sli Negroes 
of Surinam employ the reddish sap or latex 
o f  tlie ljilrk, which is mildly toxic, as an 
hallucinogen in ceremonial witch-craft. T h e  
identity of the soilrcc tree Ilas not yet I~een 
tlefinitively settled, but it is prcslimed that 
tllcsc two species of Hclicostylis may hc 
util i~cd (Stilhcl : Do Njrttige Pl(11~t~ri 7 ~ ~ n  
Slrrinnnlr. 13~111. no. 59, Ilept. Landbouw- 
proef-station, Suriname, 1944 ; Ostendorf : 
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Bull. no. 79, Landbouwproefstation Suriname, anti / h ~ i r  C o r t ~ n i ? ~ ~ t l  Alhaloirl.~, Lloydia, 
1962 ; Kloos: The Alaroni River Caribs of Suppl. 33, no. Sa (1970) 1.511. 
Surinam. Van Gorcum and Comp., n.v., 
Assen, Holland, 1971 ; Lindeman and MoRACEAE 
Mennega : Bomen bock voor Suriname, 
Dienst's Lands Bosbeheer Suriname, Para- Maquira s~lero~h~l la  tDucke) " Berg in 

maibo, Surinam, 1963). The  source tree has Acta Bot. N6crl. 18 (1069) 46.7. 

also been variously attributed to the genera An hallucinog~nic snuff is said formerly 

Piratinera or Brosimum of the Moraceae to have been prepared from the fruits of the 

(Hegnauer : Ckemoiaxonomie der Pflnnzen, gigantic forest tree Maq tr ira sclerophy lla. It 

Jjirkhauser Vcrlag, Basle, .5 (1969) 109 or was employed ritualistically in dances in the 

even to the euphorbiaceous Pausandra (de Pariana region of the Brazilian Amazon, 

Goeje: Philosophy, Iniliation and ~\ly/hs of where the snuff was known as mpe' dos indios 

/he Indians of Gviana and Adjacent Covr~lric.~, [Schultes: Harvard Rev. 1, no. 4 (1963) 26 ; 

Leiden, 1943). Psych. Rev. 1, no. 2 (1963) 1581. 

Extracts of the bark of both of these This gigantic tree of the Amazon forest 

species of Helicostylis have elicited central was formerly known as Olmedioperebea 

nervous system depressant effects in animals srlerofihylla Ducke. 

similar to those expected from Cannabis, but N o  chemical studies of the fruits of this 

the actual active chemical constituents tree have apparently been carried out, nor 

remain to be characterized (Schultes and is there absolute certainty that the snuff was 

Farnsworth : loc. cit., 183-184). made from chis fruit alone or with other 

ZINGIBERACEAE 

Kaempfericr galauga Linnaeus Sp. P1. (1753) 3. 
There are vague reports of the hallucino- 

genic use of maraba (Kaempferia galanp)  in i 
New Guinea [Barrau: Journ. Agric. Trop. 
Bot. Appl. 9 (1962) 245-2491. 

T h e  rhizome of this plant is rich in essen- i 
tial oils, but psychoactive principles have 
not yet been reported [Hegnauer: loc. cit. 
2 (1963) 4611. 

ORCHIDACEAE 

Oncidinm cebolleta (Jacq.) Swartz in Vet. 
Akad. Handl. Stockh. 21 (1800) 240. 
This epiphytic orchid is said to he valued 

by the Tarahurnare Indians of Mexico as 
an hallucinogen, employed when there is no 
supply availablc of the peyote cactus [Lapho- 
phorn Williamsii (Lern.) Coult.] (BG: loc. 
ci t.). 

An alkaloid of unknown structure has ; 
- 1 heen reported from Onrirl i l ,  Fphollp 1 iMAQURA .@~F~~Y~!~~@u.c:~Ls~L-----.--..-- 

[Willaman and Li : Alkaloid-baring Plants ~ i g ,  1 : Mnr)airn rr /cral,\tv/h C. C. B~ 
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plant ingredients. Much more et11nol)otani- 
cal research is needed, especi;~lly sincc appa- 
rently only the very aged now know how to 
Prepare the drug. 

Hobalomena sp. 
The natives of Papua are said to eat thc 

leaves of a species of Homalomena, called 
ereriba, with the leaves and bark of Gnlhzl- 
limirna Belgmvetlncl (I?. Mucll.) Sprague to 
induce a narcosis characterized by a violent 
and crazed condition followed by deep 
sleep ; they see and dream al)out men and 
animals which they are to kill. [Harrau: 
Journ. Agric. Trop. Uot. Appl. 5 (1958) 
377-3781. 

No toxic substance is known from Homa- 
lomena, although twenty-eight alkaloids 
have becn isolated from thc bark of Galbfr- 
h i m a  Belgranenria ; there is no indication, 
however, that these alkaloids are hallucino- 
genic [Ritchic. and Taylor: In Manske, 
R. H. F. and H. L. Hdmes (Eds.) Thy AZBn- 
loids, Academic Press, New York 9 (11)(;7) 
529-5431. 

GOMORTEGACEAE 

Gomrtega keule (Mol.) I. M. Johnston in 
Contrib. Gray Herb., n.s., 3, no. 70 (1924) 
92. 
In Chilc, the Mapuche Indians once used 

the fruit ol this evergreen tree as a narcotic. 
The tree is apparently endemic to central 
Chile [Mariani, R.: Tkmns [If Hifinosis, Ed. 
Andre; Bello, Santiago, Chile (i965) 3.57- 
3.581. 

The  fruit is apparently very rich in essen- 
tial oils, hut no psychoactive chemical con- 
stituent has as yet becn isdated ; the 
'hemistry of the plant is not known 
[Hegnaucr: loc. cit. 4 (19(iti) 2101. 

Cat!salpinia sepiaria Roxl)~~rgh. Hort. Bung. 
(1814) 32. 
In Chin:,. this pl:~nt-known its yiitt-.ihih- 

is reportcd as ;In hallucinogen. An early 
Cliinesc lierbal, thc Pen-1s'-no-rhing, states 
that the "Aowers could enable one to see 
spirits and, when taken to excess, cause one 
to stagger madly." And they may even 
cause, whcn ingested over a period, levita- 
tion and "communication with the spirits" 
[Li: Bot. Mus. Lcafi., Harvard Univ. 25 
(1977) 161-1811. 

An alkaloid has been isolated from Cae- 
sttlf)iui/r .,c>picirin but its slructurc and physio- 
logical activity arc still unknown (Raffauf: 
loc. cit.). 

Canavalia maritima (ALII)~.) Pcti t-T'houars 
in Desvaux, lourn. Hot. 1 (1815) 80. 
On the ~ u l f  Coast of Mexico, this plant 

is rep~ltedly oftcn substituted for mnrijttnnn, 
but thcrc is no record o f  its mse in modern 
societies. While seeds have Ixen found in 
graves in southern Mexico, there is no report 
of i ts  use in our ci~ltures. In Peru, remains 
(if this plant have been found in sites dated 
from 301) to 000 A.D. (Diaz: loc. cit. 181). 

L-betonicine has I)cen found in Cc~nmrnlin 
maritima, but  his compound is apparently 
not hallucinogenic (Diaz: Loc. cit. 181 ; 
RaRauf; loc. cit.). 

Piscidia carthaginensis Jacquin, Enum. P1. 
Carib. (1762) 27. 
This plant is known in Martinique as hoi.~ 

clrli-i~r/~nl ("intoxic;iting wood"). T h e  use of 
the leaves, crushed and thrown into the 
water, as a fish poison is well recognized. 
Less well known, however, are its narcotic 
properties. The  fruit, according to the 
collector, has a "tonic and narcotic principlc" 
(Herl~i~rium collection : P. Dlrs.r 120h). 

Active principles have not yet Iwcn rc- 
portctl from the genus Pi.sridia. 

Zornia latifolia I)o C;lndollc, Protlr. 2 ( 1825) 
517. 
The lc;~vcs of %or?ricl inlifolin, known in 

l < ~ i / i l  :IS wi(~rot~/ io  /)r(r11(1 ("wild marijuana") 
itrc tlrictl and smoked as ;in "l~;~ll~~cinogenic 



suhstitutc for Cannabis" (Herbarium collec- 
tion: Pranrc, l<orlrig?~es et al. 8917). 

No psychoactive constituent is known from 
Zornicl. 

Erytbtoxylon cataractarum Spr, cx Pcyri tsch 
in Martius, Fl. Bras. 12 pt. (1878) 149. 

COLOMBIA : Comisaria del Vaupks, Rio 
Kubiyu, along bank. "Small tree 4 m 
tall, leaning over water in inundated area. 
Leaves yellowish green. Grows only along 
river. Fruit rcadily eaten by fish." July 5, 
7 Znnrrchi 1353 - Same locality, Jr~ly 
10, 1975. Zan~crhi  1423 - Rio Piraparan6, 
near Misi611 de Sari Miguel. "Tree to 
8 m ; trunk to 26 cm wide. Flowers cream. 
Fruits green, ripzning red." October 25, 
1976. Davis 151. 
According to Zarucchi, this tree, known 

locally as rocn ( I P  pc~.fmtlo (unclo~tbteclly 
1,ecause the fruit is catcn by fish), is "almost 
as strong as 'cocaina"' and is "used by 
people who do not have a coca patch." I t  
is said to be "a very strong, wild coca, one 
of the wild cocas used prior to the intro- 
cluction of cultivated varieties ; presently 
the cultivated is preferred beca~ue it is not 
so strong." Davis reports that the Rarasana 
Indians maintain that this coca can bc 
caten and that "it was the coca of our 
fathers." 

Chemical examinations of this wild 
species of Ery throxylon apparcn tl y havc not 
yet been effected. 

Coriaria &pifo]ia Humboldt, Ronplancl 
ex Willdenow, Sp. P1. 4, pt. 2 (180ti) 819. 

This high Andean shrub, known in 
Colombia and Peru as .~ilnnshi, has long 
been feared as a virulent poison for brows- 
ing animals. T h e  fruits are said to be 
ingested by Indians in parts of Ecuador to 
induce an intoxication characterized by 
sensations of flight [Naranjo: Tcrapia 
24 (1969) 5-63]. 

'1112c halli~cinogcnic cfccls n ~ a y  be due to 
a glycoside of unknown structure [Naranjo 
and Naranjo : Arch. Criminol. Neuro- 
I'sicluiatr. Diucipl. Conexas 14 (1964) 41, but 
much more chemical study is needed before 
the psyc11o;ictivity of this plant is understood. 

Ungnadia speciosa Enrll iihcr, Atakt. Rot. 
(183.3) t. 36. 
The  sccds of ~ h c  ilIc..virnn h l ~ r k r v ~ .  

considcrcd toxic, may oncc have hezn em- 
ployed a= an h:~llucinogcn. Tlicy havc been 
found in archaeological sites in northern 
Mexico and Tex;l:i dating from '7500 B.C. to 
about 1000 A.D. Thcse caches have been 
associated with remains of the mescal bean 
[So l~h  om sertt ri (!if lo rc~ (Ort.) Lag.] and peyote 
[Lo?)hol)hora Willinmsii (Lcm.) Coult.l, both 
hallucinogcns, and the sccds of the Ungnadia 
would appear to 11avc l~ccn used in a reli- 
gious context [Adovasio and Fry: Econ. Rot. 
$0 (1976) 94-9(i]. 

The sccds of thc Mcxictn h~fckcyc con- 
tain cyanogenic constitncnls [Hcgnaucr: lor. 
cit. (i (1973) 2791. 

Sida acuta Hurmann Iil., FI. Ind. (1768) 
147. 

S. rhfimbifolia Linnacus, Sp. PI, (1753) 684. 
Mexican nativcs attril)utc p~ychotropic 

properties to these plants (Diaz : loc. cit. 
183-186 ; Lozoya : (Ed.) Eslarfo ArtuaE d p l  
Co?zocimienfo on Plnr~tas A4edicinaZc.~ 
Mexicanas, Instituto Mexicano para el 
Estudio dc las Plantas Medicinalcs, Mexico 
10 ( 1  97ri) 109- 1 30. Phytochcmical study of 
this genus is merely in a preliminary stage. 

Pachycereus pecten-aboriginum ;EnFIm.) 
Britton ct Rosc in Contrih. U.S. Nat. Hist. 
12 (1009) 422. 
T h e  Tarahumarc Indians of Mexico are 

said to use this large columnar cactus as a 
parcotic whir:l1 they call rnurk. What its exact 



~ffects arc tom;iins doul~tf'trl [l'cnningron : 
Thr: Tnrtrhtrmnr oj Al~xiro - l hrir E~trrirotl- 
?&??I/ R T ~ ~ I  11 f ( l t p y i n l  C I I ~ ~ ~ I ~ P ,  University of 
Utah, Salt Pakc City. Utah (1955) 16Ii. 167 ; 
Bye : loc. cit. 59-60]. 

This plan1 con~ainu t l ~ c  alkaluid ra~tlcginc 
or rFc~liy~Iroxy-fllotinc [Agtilmcll : Llt,vdiib 52 
(O9lilF) 20(i-21(1 ; Ifrt~hn ;tncI Lindpcn : 
Lloydia 39 ( 7 173-1 47 ; Spiit h : Hcr. 
Btsch. Clrcm. GcscE. li2 (1!12!)) 1OPI-IC1241. 

k f o d f n i a  spima K u i t  ct l';lvhn, F1. 
I'c1.u 2 (17!)!3) 47,  1. Igti. 
Known in (:l)ilu ;I> tniqfrt*. in C:t~loml~i;l a s  

Irorrrrtltrlr~ or borrnrlrr*to rEr prirtlnlo, this 
high Antfcan sllr~~lr' has I,r.or wpt)rtcd ;is ;m 
Iialtucinogcn in usc by 1nrli;lns o f  Chilo ant1 
of C:.c~!onthi;~ [%.litrltcs: H o t .  hlus, Lcall.. 
H;~rv;trcl Wniv. 23(1!377) !I?)- 1041. 

Altl~otlgl~ rlir fitmil?. I)cufr~ntainii~cc;~r sccnls 
LO bc closcly vctr~tcul t c l  I lio ;11 kaloid-rich 
Log.lni;~cc;ic, no~liing is  i ts  yct known of ~11c 
cllcniiri\l ct)n>ri~ution uT I l r * . ~ f r~ r~ ln i t r in  . ~ \ ) i ) l t ) , i i ~ .  

C & D ~  b1"mcf 13c1tlltittt1, 1,;tl). ccn.  ct sp. 
( IKE) ,-di. 

C, pmnilm I l lar~ro,  FI, Philip., Etl. I (IHS7) 
482. 
l 'wa spcics o f  Colrrr,+ - C. bllrntri ;~nrl C. 

j~lrntilrrt - arc p ~ u h i l ~ l y  on~ployctl in C)itx:rci~, 

Mcxico, I~itllt~cinogcns. Itotli rpwic?; ;trc 
intrr~lrlctions front Asia [Wasson: Aot. Mus. 
I c;~!!, ,  Hiirv:lrd Wniv. 2U (l!)li2) 791. 

As yet, no psycl~oacrivc crmstiri~cnt Itas 
l>c;n found in tlrc gcnus. 

1 ~ -  facbhidm Micrs in Hoclkc~, 
Lonrl. Jaurn. H o t .  7 (IH4H) 34.5. 
I ' l ~ i s  beautiful shrub Is  known in ut,llt\ic~n 

Co1ornhi;l i~nd Ecuador as nrhi~i t /p rfm- 
/)nriilln, borxtrrhrrn, borr.c~f hrrrr n~lrlnke,  ~ t r r p -  

drm, /!or rir qlrittrlr ('+itlumminghird nowct"), 
I~rr t rp~nl tn or glrnlillo in Spanish, I d  rrbjnn- 
.%tt.tlrr or trrlrrjntt.\rt.ihr in tllc K;imu;i Indian 
l;~np~ilge. In lllc VaElcy of Sil~zlnrFoy t l ~ c  

1);trk is n~;tclc inlo ;r lcii wiiiclr is in mild 
clcl.ic.s vmplr~v~rl as ;I p~irfirn~ivu, c.sptv-i;tIIy 



whcn tl~orc is intc~nal blc~ding ; in cascs of 
internal injurv from sevcre ldows, thc root 
is raspd and eaten raw with salt; thc root 
with othcr unidcnrifid ingredients may hc 
uwd aar a contraceptive (Rristol : ~ibn i rdoy  
Efhnabotony. Ph. D. thesis, unpubl., ~ a r v a r h  
University, 196.5). 

The plant is valued in preparing a narcotic 
with ha1lncinoe;enic effects. The leaves art: 
simply crushed in water with a handful of 

§rc%hly rasprrl bark from t l~c stom ; this 
rnixtvrc is then gently licatcul. 'She halltt- 
ujnogenic dosc is from ono to thrcc cupfuls 
of this strong decoction over a thrcr-hour 
pcrit~i / .?kl~ul~u~:  Dul f .  Morris Arb. 2 1 ( 1  970) 
14 : Jr~urn. Psyched. Drugs 9 ( 1  977) 45-491. 

'rhc l ~ a l l u c i n ~ n i c  constitltent may bc 
alkaloidal. Raffaul has had positive tests for 
alkaloids but mercly in preliminary field 
t c s ~ s  {HristoI : Iix. cit. ; Schu1tc.s: l r ~ .  cir.), 
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The  following cl~cmical cxamination of hy medicine men. The glccn lcavcs arc 
lochroma fuchsioitle,\ on a rcnin-inhibitor is 
apparently all that is known of this genus. 
1. Extracts of lochroma fuchsioides were found 
to inhibit the enzymatic activity of renin in 
a fluorometric assay system utilizing a syn- 
thetic octapeptidc substrate. Subsequent 
testing in other renin assay systems using 
the natural protein substrates confirmed this 
inhibitory activity, although thc I,,, values 
were much much less in the plasma systems 
with natural substrate. The  crude aqueous 
extract gave an I,,, of 5.6 g/ml in the 
fluorometric assay system, but it was 150 glml  
in the rabbit plasma system. I r l  uivo acti- 
vity was also demonstrated in experiments 
with rats infused with renin. Intravenous 
injections of both crude and partially puri- 
fied preparations lowered the elevated blood 
pressure of such rats. 

"Partial purification of the inhibitor 
present in aqueous extracts of the plant was 
accomplished by ammonium sulfate precipi- 
tation followed by molecular sieve chromato- 
graphy on Sephadex G-50. Two active frac- 
tions were obtained. T h e  larger molecular 
weight 'fraction was not retarded on the 
Sephadex G-30 column, and assayed only 
about 40% as active as thc crude extract. 
The  smaller molccular weight fraction, 
which was eluted after about two column 
volumes, was found to be cight times as 
active as the starting crude extract. 

"The active component in the smaller 
molecular weight fraction appears to be a 
heat stable glycopeptide in the 4,000-6,000 
molecular weight range, and is anionic at 
neutral pH. Thus far, attempts at further 
purification have not been successful." 
(Miller, Svol,otla and Taf ur : pcrs. comm.). 

Tanaecium nocturnum (~arI1.-Korlr.) 1311rcau 
el K. Schumann in Martiur, F1. 13ras. 8, pt. 
2 (1896) 186. 
The  Paurnad Indians of the Rio Purus in 

the Brazilian Amazon preparc a snuff for use 

shrcddcd, roasted, pulverized and sifted 
through a fine cloth, and the resulting powder 
is mixcd with tobacco snuff (Nicoliu~tu 
/ubac,rt m L.). This mixture is presumably 
psychoactive [Prance : Econ. Bot. 24 (1970) 
62-681. 

A preliminary chemical cxamination indi- 
cated a high concentration of hydrogcn 
cyanide in the fresh leaves (Schultcs and 
Hofmann : loc. cit., 360-362). 

Pagamea macrophy 11s Spruce ex Bcnth am in 
Journ. Linn. Soc. 1 (1857) 110. 
The  leaves of this shrub are dried and 

powdercd to prepare a snuff used during 
curing in divinatory seances by medicine-men 
in the Rio Piraparanh of Amazonian Colom- 
bia. [Schultes : Bot. Mus. Leafl, Harvard 
Univ. 28 (1980) 271-2751. 

No chemical studies have been carrictl out 
on the genus Pagameu. 

Lobelia tupa Linnaeus, Sp. I'l., Ed. 2 (I!)(iS) 
1318. 
This six-foot Lobclia, a beautifully majcs- 

tic plant of the Andcs of southern Pcru and 
northern Chile, is widely recognized in Peru 
as a toxic plant. I t  is called t u j ~ a  or lohnco 
(!el rliublo ("devil's tabacco") (Mariani R :  
loc. cit., 563-364). 

Much more remains to be known concern- 
ing the cthnobotany of this plant. Is it 
smoked, as the name lr lbac~~ tlrl rlinhlo might 
suggest ? If not, how is it used ; ol is it 
merely avoided as a toxic species ? 

T/if)(i is rich in lobclinc and dcriv- dl t '  lvcs, 
constituents which could I,c responsible for 
toxicity ; hut, if the plant is cmploved nar- 
cotically, what is the psyc11o;lctivc principlc 
[Hcgnauer : loc. cit. 4 (I!)(i(i) 400, 4 1 I] ? 
These constituents could not bc responsible 
for hallucinogenic properties. 
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Eupaborium solidaginifolium A. Gray, 
Wright, 1 (1852) 87. 
This plant is smoked by the Yapago Indian 

shamans of Arizona during skances. The 
native name of the species is pihol (Herba- 
rium collection F. J .  Lipp sin. num.). 

Several alkaloids have been isolated from 
species of Eupatarium, but they do not 
appear to be psychoactive (Raffauf: loc. cit.). 

principles appear to be abwnt [Hegnauer : 
loc. cit., S (1964) 478 ff.]. 

lucida Cavanilles, Icones 3 (1795) 
33, t. 264. 
Among the Huichol Indians of Mexico, a 

mixture of ?'ug(~[e.s lficida and lVicolkuna 
r~ts t ica  is smoked to induce visual hallucina- 
tions. This marigold (T lucida) is d t c n  
smoked alonc for these effects (Diaz: loc. 
cit. I(i2-163), 

Alkaloids arc not known Irom this genus, 
but it docs contain heavy concentrations of 
essential oils and thiophene derivatives. 

Trichoclinc reptans (Wcdd.) Hicronymus in 
Englcr, 1301. Jahsb. 2 I (189(i) S(i!). 
In the folk nlcdicirw ot nortllcrn Argcn- 

tina, tho woody rhizome ot this plant is 
snlokccl and is bclicved to be an cffectivc 
cure for "stomach ache". Several species arc 
callcd r,orl/rcl-yebra, ii tern1 indicating a 
panacea-type medicinal value. 

In former times, the root ol coro was cm- 
ployed "as a narcotic" by  he Calchaqui 
Indians in the form of it11 additive to their 
alcoholic chicha (fermented bccr made with 
make) ; it was considered ii strong incbriant. 
Later references indicate that several tribes 
of Indians of the Chaco smoked the powdered 
root along or with tobacco [Zardini : Bot. 
Mus. Leafl., Harvard Univ. 25 (1977) 105-1071. 

Several other spxies of Trichocline are 
similarly employed and are known in Argen- 
tina by the same vernacular name: T 
exscaka Griseb. and T dealba/a Benth. ct 

Hooker fiI. 
Whether or not the narcotic properties of 

HeIifb~sum foetidm Moenchl Met"od core are hallucinatory llas not heen estab- 
(1794) 575. lished. Nothing apparently is as yet known 

H. stefmpt8rum DeCandO1le, Prodre of the chemical of mrmllers of 
201. this genus. 
Two species of Helickrysurn are employed 

in Zululand by medicine men. REFERENCE 
Although coumarins and di terpenes are 

J I . F F H ~ > Y ,  C:. E. SII~VC) o f  Halluti~~ogcns.  Bol .  iCl11s. 
reported from this genus, psychoactive ,am//. Harvar<l ujljv. 28: lsfj-lg". 1 ~ ~ 8 0 .  


