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Nunc vos potentes omnes herbas deprecor, 
exoro msiestetem vestrum, quss parens 
teUus genersvit et cunctis dono dedit. 

A Roman prayer to all herbs 

In the few parts of the world still not 
affected by fast encroaching civilization, 
-8 exists a wealth of information on 
h properties of plants that is still available 
t$? us. It will not long be there for us to 
Mkrage. It has been built up by peoples in 
Pdmitive societies over millennia by trial 
and error, for they have had to rely on 
%&r ambient vegetation for their foods, 
msdicines and all the other necessities of 

123). 
m n  our civilization arrives with roads, 

wry activities, commercial interests, 
kwckrn or otherwise, the products of our 
Wbre are rapidly adopted and, often even 
in one generation, replace what has for 
hundreds of years been a part of their 
~ U W .  This erosion of native ethnobota- 
~ l .knowlededge and use is nowhere more 
rapid than in the realm of biodynamic 
Pknts-~dicinal, narcotic and toxic species 
(28). 
Tnere have long been two strongly 

divergent poles in our evaluation of the 
Wf'th of etbnobotanical studies. Many 
inV@5wtors have been carried away with 
enthusiasm that native pe~ples have h8d 

some special intuition that permitted them 
to seekout "nature's secrets."Others have 
cast aside or denigrated all native folk lore 
as not worthy of serious scientific attention. 
Naturally, both points of view are extreme 
and are unwarrented. 

Recently, the realizati~n that the abori- 
ginel knowledge of plant woperties is of 
both academic and practical value has 
matured. And various investigators in 
sundry fields have recognized the need to 
save native plant lore before it is entombed 
with the culture that gave it birth (2, 7).  

The Brazilian chemist, Otto Gottlieb, for 
example, wrote: "Since Indians in the 
Amazon are often the only ones who know 
both the properties of the forest species 
and how they can best be utilized, their 
knowledge must be considered an essential 
component of all efforts to conserve and 
develop the Amazon" (6). 

Davies wrote similarly: "The tragedy is 
that the Indian is one of t h  main keys to 
the successful bccupation of the Amazon 
and as he disappears his vast wealth of 
knowledge goes with him" (3). 

In@WSt in ethmboteny: goes beyond 
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these and other similar statements. The 
Society for Economic Botany and its journal 
Economic Botany have become increa- 
singly more dedicated to ethnobotany. The 
Society for Ethnobiology has recently been 
established and is publishing its own 
journal. The highly successful Journal of 
Ethnopharmacology, now only in its 15th 
volume, enjoys worldwide circulation. 
Europe has several publications specializing 
in the study of medicinal plants used in 
native pharmacopoeias. Some .Govern- 
ments-especially Mexico, China and lndia 
- are fostering the scientific .study of 
native remedies. The newly organized 
Society of Ethnobotanists of lndia has just 
published a most useful World Directory 
of Ethnobotanists, an updating of a 
Directory of Ethnobotanists produced in 
1976 by the Ethnobotanical Laboratory 
of the University of Ann Arbor; the number 
listed has increased from 150 to 490. 
Various congresses, meetings end 
symposia a re including sections devoted 
to ethnobotany. Under the sponsorship 
of the plant Survival'Commission of the 
prestigious Indernatbml Union for Conser- 
vation of Nature and Natural Resources 
and the World Wildlife Fund U.S., the 
Botanical Museum of Harvard University 
has set up a subgroup on Ethnobotanical 
Conservation, the purposes of which are 
to knit together specialists in the many 
disciplines associated with ethnobotan y 
on a wildlife basis and especially to 
encourage the conservation of ethnobo- 
tanical information in imminent danger of 
extinction. 

Any denigration of native folk medicine 
is not supported by the contents of western 
pharmacopoeias nor by the history of some 
of th@ most recently discovered drugs from 
the Pbnt Kingdom that have revolutionized 
ths practice of modern medicine: the curare 
atkaMs; penicillin and the many other 
antibiotics; cortisone end the steroids; 

VincoleucMne; the Vmtnm,- 

alkaloids; podophyllotoxin; strophanthine; 
physostigmine; and other. new therapeutic 
or research agents (27, 32). 

Nor is this denigration supported by 
chemical and pharmacological' investiga- 
tions of native medicinal plants under 
current study. One excellent example is 
the statistical analysis of 25 medicinal plants 
employed by the Aztecs. Twenty-five have 
been shown pharmacologically to produce 
the effects that the Aztecs claimed; four 
possibly could have the properties reported 
by the Indians; five-only 20% - seem 
unable to induce the physiological activities 
attributed to them in the native medicine 
(1 1). A further example is the recent 
ethnopharrnacological analysis of the loga- 
nieceous genus Buddeja: a high degree of 
correlation exists between the wide 
spectrum of native medicinal uses and 
what is known of the chemical composition 
of this genus of 100 species of the tropics 
and subtropics of both hemispheres (9). 
Similar correlations in the few groups of 
plants that have been ethnobotanically 
studied can be cited. 

It is clear that modern science can no 
longer afford to ignore reports of any 
aboriginal uses of plants simply because 
they seem to fall beyond the limits of our 
credence. On the contrary, these uses 
should stimulate examination under the 
impartial searchlight of modern scientific 
analysis. 

Several plant explorers of the past 
century-von Martius and Spruce, for 
example, were of the opinion that the 
Indians of the Amazon utilized a limited 
vegetal pharmacopoeia (10;33). In his 
field notes on paricd - the hallucinogenic 
snuff prepared from Anadenanthera 
peregrine - Spruce wrote: "Throughout 
the Uaupes, this is almost the sole medicinal 
agent employed.. .... l have never known 
any other remedies applied except occa- 
sionally the milk of some tree (and they 
are not particular as to the species) by 
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Pourouma c e r w m f a a  at the Moracew Thts is one of the (rut! t rwa 07 the westernmost Amazon that dmrvss  
to be Introduced Into general cult~vatton in the humad trophsas the Source of a dellclous f ru~ t  The Maku tr~be c 
tne Colomb#an Vaupbs employ the bark as a contracephve, asserting that its effects cause permanent slerllly 
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Natlve boy prewrfng msoned darts w~th curare made from ChMdm&Mmn on the Rib M1nt1wan.4. Cdomban 
Amazon 
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FWbchiron d y ~ c e ~ m .  mp10~ as a contrscept~w in the Vauws am a of ths Anuzon of Cdombm. 
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KamM medr~na men at Sibundoy in the Andes MwnUins of S0uM.m Colombm (9000 fwt rltituds) He uses 
preparettons made of solanaceour pbnts (especlelly Brugmansia and Methystlcodendron s w . )  in h ~ s  diagnosis 
and treatment of d ~ w w  
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way of plasters in the caseaf some wound 
or internal pain." In another context, Spruce 
reported: "Among the native tribes of the 
Uaupes and of the upper tributaries of the 
Orinocd. niopo or parice is the chief 
curative agent" (33). 

Von Martius had the same opinion as 
Spruce. He wrote: "....of external applica- 
tions, I have seen only the following. For a 
wound or bruise or swelling, the milky 
juice of some tree is spread thick on the 
skin where it hardens into a sort of plaster 
and is allowed to remain on until it falls of 
itself. Almost any milky tree may serve. if 
the juice be not acrid; but the Heveas 
(India-tubbers), Sapotads and m e  Clusias 
are preferred. Such a plaster has sometimes 
an excellent effect in protecting the injured 
pert from the external air" ( 1 1 ). 

It is not easy to reconcile this opinion of 
one of the greatest ot t ~ e ~ a  botanists who 
rrpent five years in the northwest Amazon 
with my own observations over the past 
rbO years amongst numerous tribes of the 
mme region. There are, however, S ~ V B ~ ~ I  
m b k  reasons. The Indians recognize in 
pdnerel two "kinds" of medicines: tho= 
Mth purely physical effects - and these 
bte known and used by me'mbers of #e 
Mbe who might be called regubr prec,- 
tioners or the ethnopharmacologists of 
the tribe who do not resort to magic or 
superst~tion but whopossess a'wide know- 
ledge of the flora and the properties of a 
great number of species; and the plants 
with psychic effects - usually the'halluci- 
nogens, which are considered to be sacred 
and which the medicine-man or paye 
mnipulates. Spruce himself stated: "1 have 
never been so fortunate as to see a genuine 
pay6 at work. ..... With the native and still 
Wnchri~tianized tribes I have for the most 
mrt held only passing intercourse during 

of my voyages. Once 1 lived for 
w n  months at  a time among them on 
Ihr W r  UaupBs, but even there 1 failed to 
dtch a py6.  When I was exploring the, 

Jaguarato catarects......news came that a 
famous pa@ ...... would arrive that night 
and remain until next day; and I congratu- 
lated myself on so fine a chance of getting 
to know some of the secrets of his 
'medicine' He did not reach the port until 
10 p.m., and when he learned that there 
was a white pay4 (meaning myself) in the 
village, he and his attendants immediately 
threw back into the canoe his goods .... and 
resumed their.dangerous voyage .... in the 
night-time. I was told he had with him 
several palm-leaf boxes containing his 
apparatus .... l could only regret that his 
dread of a supposed rival had prevented 
the interview which to me would have 
been full of interest; the more so since I 
was prepared to barter with him for the 
whole of his materia medica. if my stock' 
in-trade would have sufficed" (33): Spruce. 
like most botanists engaged in. making 
general collections of the flora, probably 
could not devote much attention to time- 
consuming ethnobotanical research, and 
in view of his incomparably complete 
collections of that strongly endemic flora, 
science is the richer because he spent 
most of his efforts in floristic botanizing. 

For fourteen years - 194 1 to 1964 - 
I was able to live permanently in the north- 
west Amazon, and I have briefly visited 
the same region almost annually since 
1954, making a total of 24,000 plant 
collections. Of these, there are notes on 
the aboriginal uses as medicines, narcotics 
and poisons of nearly 2000 species. 
Certain1 y many uses escaped my attention 
and will be discovered by future investiga- 
tors, if they can in some way beat the 
rapidly advancing acculturation and loss 
of native plant lore. I haw also incorporabed 
reports of plant uses from this region 
collected by Some of my students and 
colleegues and from herbarium reports. 

'The flora of the Amazon is emnsive - 
with ptobrrbb gomb 80,000 species. One 
expert has estimated thet nming is known 
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about the chemieal composition of 99.6% 
of the Amazon's flora (6). Certainly almost 
all of the biodynamic specie* for which I 
have notes have never been chemically 
analyzed. Some of the uses maylbe of little 
or no practical value, but for many it is 
possible to see or appreciate their physio- 
logical effectiveness. Few may actually be 
curative, but an appreciable. number 
probably are alleviative. Whatever the case 
may be, if a plant has any physical activity, 
it, indicates the presence of at least one 
active chemical constituent. We should 
know what these constituents are: they 
may not be of any value in our western 
pharmacopoeias; they may find wholly 
different uses in our technology; a few 
may yield drugs for modern medicine to 
treat the same conditions for which they 
are applied in primitive societies. And many 
species hold promise of the discovery of 
new chemical compounds, for it is now 
realized that unstudied tropical flora as 
rich as that of the Amazon represents a 
vast emporium of unknown chemical 
compounds awaiting discovery,(32). 

What can we say about some of the 
interesting and promising biodynamic 
&nt$ of only the northwest Amazon ? 
Included now in my ethn~pharmacologicsl 
notes and those of several of my students 
and colleagues are at least 32 species the 
uses of which suggest possible cardio- 
vascular activity; 90 are involvled as probable 
major ingredients of arrow poisons; 27 
seem to be insecticidal or insect-wpellent; 
57 are employed for their ichthyotoxic 
properties; four are valued as presumed 
oral contraceptives; )more than 85 are taken 
as vermifuges; over 100 are believed to be 
febrifuges; a few are styptics; two dozen 
are applied to clean or hasten the healing 
of .infected sores and wounds; five or six, 
it is cbimed, relieve conjunctivitis; six are 
said to be Mrnulents; 1 1 are esteemed as 
hallucin~gms ot ~arcotics: and so the list 
cod$ sontinus, 

It is probable that there are few regions 
in the world where the indigenous popula- 
tions possess a fuller acquaintance with 
the properties of their plants. The region 
is sparsely populated by numerous tribes 
of very diverse origins, cultures, languages 
and methods of using bioactive plants. 
Until recently the area has been by nature 
isolated and protected from external pene- 
tration, since rapids and waterfalls have 
rendered navigation impossible. Further- 
inore, the region is floristically the most 
variable and the richest in the Amazon 
Valley. All of these factors have tended to 
contribute towards the extreme ethno- 
pharmacological wealth of the north- 
western sector of the hylea. 

The appreciation and utilization of pkipts 
for medicinal purposes, however, varies 
significantly from tribe to tribe. Some - 
the Colombian Sionas, KofBns, Witotos, 
Boras, Yukunas, Tanimukas. Kubeos, 
Tukanos, Barasanas, Mukunas, Kuripakos, 
Puinaves and certain tribes of MakGs, for 
example, have rich pharmacopoeias. Other 
groups - the Waoranis of Ecuador, living 
in the same species-rich forests - have a 
dearth of plants therapeuticelly employed: 
intensive research indicates that they use 
only.35 species, 30 of which are valued in 
treating only six conditions (4); while their 
neighbours, the KofBns, have at least 80 
species for 27 different ailments ( 12) 

An interesting and possibly significant 
aspect of the medicinally used plants in 
the northwest Amazon is their employment 
most commonly as simples: only rarely 
are two or more species mixed for thera- 
peutic use - quite in contrast to the usual 
situation in the preparation of curares. 

Peoples on every continent have learned 
to tip their arrows or darts with poisonous 
preparations, derived mainly from plants. 
In number of species so employed, South 
America is the centre for the use of arrow 
poisons or curares. And in diversity of 
ingredients, it appears that the north- 
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Viro/a I-8 of the Myr~stscacese in the ws te rn  Amazon, an halluc~nogensc snuff or pllr r r e  p m w r d  
employsd In mag~corelsg~ous ceremonies, the res~n-l~ke bark exudate 1s used as an antlfungal medlclne and as an 

DOlMn Manaos. Brez~l 

L w w  of gwyusa. g w y ~ s a  of the Aaulfol~aceae. on a tree In a 2OO.vear old abandoned plantatson near 
Mocw. Amazonmn Colornb~a The Jesu~ts formerly exported these caffelne.r~ch leaves to Europe as a rndlclne. 
they am st111 used by Ecuadorian natlves 
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A recenly d~acmrad hallucinogen. the sobneceous lochrome fuchsrwi9es. In the Andes of Colombia near Rsto. 

Weik. medicine mm holding hnn of tho ownthecoous Jushcm pectoralts. These lwvea are dried, powdered 
end m i d  mth the halluc~nogen~c snuff prepared from Virola. rmfototobr. Amtonun Bret~l. 



19861 SCHULTES THE REASON FOR ETHNOBOTANICAL CONSERVATION 213 

The solsmceous ~ r u n t e l s ~  granddlora subsp schullesw, an tmlluclnogenlc plant UKUJ modr~nmlly in the wastern 
Amazon and as an addltave to the narcotlc drlnk ayahuasa or vale Co~~ected In Letcla. Amazonun Colombia 

Young student of medlclml p b n u  of the Kerns& trlbe in Slbundov. the southern Andes 01 Colornbu, n e  1s holdlng 
leaves and flowers of the highly toxtc halluctnogen. Melhv~l~ccOdend~On ameslanum 01 the Solsmceae 
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Guranh rufpla, one of the numerous cucurb~taceous plants recently tound to be tox~c. Colombian Amazonas. 
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%Vera1 Amazonun of Cmmrus of the Conneramae valud fl*I Wbn8  or 88 mgrdimts m arrow 
PolSOnU n the Cdombkn Amezon. 
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The tMrk of the bignonirceow DistkMI/~ rBcemOsB is esteemed by Barawnas of the Colombian Vauprr 8s an 
In~rBdmnt of their curare. 
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Drawmg of Rehard Spruce as he looked before beglnn~ng hrs 14 years In the Amran and Andes. 
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A medlc~ne man of thr. Kofan lntl~arl tribe. RIO Sucumb~os. Puturnavo. Amazonla" Colombls 

., 

Colony of lln arad Pn,hxAmdrm oLscsrpum gromng on metamorphord quartzttr wwnnah. Vaupbs Amamman 
Colombu. Th. l n f ~ ~  am employed by the local abong~nes as an oral contraceptlw 



SCHULTES : THE REASON FOR ETHNOBOTANICAL CONSERVATION 

A curious fish-pawn of the northwest Arnezon: R&W@ kh?@WW?b 
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A vim d ths revon 01 the Vaupbs, Amtonun Colomb18,emPloW. 1t8 toxicity notwithstanding, in what a p w r  
to be spdoptic w~zurss ~rtst&his medicim/& 
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western part of the Amazon represents' 
the epicentre. 

Although curares have h&n carefully 
studied as sources of medicinally valu - 
able compounds, there remains much 
to do from this. point of view. It would 
hardly be an exaggeration to state that 
every tribe (and often every paye) dedicated 
to the preparation of curare has a different 
formula. 

While most cutore formulae call for a 
'number of vegetal ingredients, the most 
widely prepared Amazon arrow poisons 
have as their basically active plants 
members of the Menispermaceae (species 
of ~bute, Curarea, Chonddendron and 
other genera) or of the loganiaceous 
genus Strychnos. Alkaloids frpm the 
menispermaceous genera have, of course, 
become extremely important in western 
medicine during the past 50 years. Recent 
~thnopharmacologica'I studies have, 
however, uncovered nbw sources ' of 
curares - even curares prepared of one 
species. 

More than 150 years a@, the German 
botanist von Martius discovered that 
Indians on the Rio Ja~ora' in Brazil were 
Preparing a citrare based on the annona- 
CeOus Unonopsis veneficiorum ( 1 0, 1 7 1. 
Recently it has been learned that the distant 
Kofdn Indians of Colombia and Ecuador 
Prepared an arrow poison from the fruits 
of this plant. This species contains bisben- 
Vlguinolic compounds, but it is not kr10wn 
that these constituents can be responsible 
for the curariform activity. The Kofhns 
Use another annonaceous plant in making 
a curare: the bark of a small tree of the 
Benus Anexagoree. The Kofbn Indians 
likewise use the fruits of the lauraceous 
Ocotea venenosa which also contain 
bisbenzy~quino~ic constituents 1 12). 
Another interesting toxic plant utilized by 
the Kofdns is the thymeliaceous Sch08nOo 
4 iMs  ~eruvianus, the fruits of which are 
the soleingredients of an arrow poison; 

they are also a favourite fish poison of 
this tribe ( 17). The Thymeliaceae' is rich.in 
coumarin derivatives, but these are not 
believed to have curare activity. 

In 1954. a new hallucinogenic snuff 
was identified in the northwest Amazo.n, 
prepared from the resin-like bark exudate 
of several species of the myristicaceous 
genus ViroIa. During the study of this 
interesting use it was discovered that the 
Waika lndians of Brazil tip their dartqwith 
the exudate I -with' no other ingredient 1 
as a commonly employed curare. While 
the hallucinogenic princ~ples - tryptamines 
- have been identified, there is no suspi- 
cion of these constetuents can act as an 
arrow poison ( 14,30,3 1 ). 

- Amongst the other species reportedly 
used as active, components of arrow 
poisons are Voch ysm columbiensis, utilized 
by the MakQ lndians of the Rlo ~ i raparan~  
who enjoy the reputation of making the 
best curare in the region; and the caryoca- 
raceous Anthodiscus obovetus from which 
the Tukanos of the Vaup6s prepare with a 
species of Strychnos a relatiwty strong 
arrow poison. 

While many Indian tribes cuitiite species 
of the euphorbiaceous Phyllenthus and 
the. composite Clibdium and utilize the 
bark ~f wild species of tl?e legume Loncho- 
curpw as fish poisons, many other sw ies  
of 'lesser ichthyotoxic value have recently 
been identified as members of the euphor- 
biaceous Nealchornia, the myrsinaceous 
Conomorphs, the acanthaceous M e i a  
and the cannoiracous Connarus. A curious 
fish poison is prepared from the leaves of 
the a ra ceo u s Philodendron cf8ssped0- 
dmmum amongst theIndians of the Vaup6s: 
the leaves, tied up and left to ferment for 
several dc~ys, are then crushod and thrown 
into still water. The Weorb& of bu8dor 
esteem the bark of thq Mgnonkceous 
Minqumh i r  M bhthyotoxic 
agent 14). A "w tMu$itrl,- has 
been ths UM) by the ~ ~ K U ~ C I S  of the Cobin- 
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bian Amazonas of the dried pulp of the 
fruit of the bombacaceous P a W  ichthyo- 
x no chemical constituent from 
this family is known to have toxic properties 
(26). 

There are many plants that the natives 
classify as poisonous and for which they 
have no use. Especially interesting are 
cucurbitaceous species in the genus 
Gurania, a family that deserves closer 
phytochemical study. 

Several species of the marcgraviaceous 
genus Soumubee are valued in the VauNs 
as the source of calmative teas administered 
to elderly natives suffering from "susto" 
(psychological fear) or to induce sleep. 
Two or three plants - especially the 
cultivated cucurbitaceous Cayepona 
ophthalmica - are employed, apparently 
with some success, in treating mnjunc- 
tivitis, a very frequent condition in the 
region ( 15). 

0ne'of the medicinal uses most.worthy 
of scientific evaluation is the application 
of the recldish resin-like bark exudate of 
several species of Virole and of the gutti- 
fetous Vismis to fungal infections of the 
skin, an extremely common affliction in 
the wet tropics (3 1 ). The condition often 
seems to clear up with this treatment for 
10 or 15 days, but whether it represents 
a cure or merely suppression cannot be 
known at the present state of our technical 
understanding. Recent preliminary chemical 
studies have yielded several chemical 
constituents from Virofa - lignans and neo- 
lignans -that may possibly account for 
antifungal activity (6). Other plants are 
employed in treating infections of the skin 
or of the muccws membrane of the mouth: 
the gum extracted from the pseudobulbs 
of the orchid Eriopsis sceptrum, a decoc- 
tion O? the bark of several species of 
Vochysia, an infusion of the {eaves of 
~ourovbis'cressi~tc;b and the powdered 
bark of the tubiaceous C8lvcophyllum 

acreanum and C. spruceanurn (24). A 
warm decoction of the leaves of Antburfun 
crassinervium var. caatingae is used by 
the Kubeos as an ear-wash to relieve a 
painful condition due probably to fungal 
infection. 

One of the commonest medicinal plants 
of the Makunas is the malpighiaceous Mezia 
includens: the root is considered to be 
strongly laxative when Crushed and soaked 
in water in which farina flour (from Mdnihot 
esculents) has been sitting 'for several 
hours. The boiled leaves make an emtic 
tea and, when they are applied warm as a 
cataplasm on the abdomen, are said to 
help a condition that seems to be hepatitis. 

Despite its toxicity, Aristobchia medici- 
nalis is administered in the Vaupbs to calm 
what appear to be epileptic seizures. The 
treatment is reported sometimes to be 
worse than the disease, since use of this 
tea, it is alleged, can cause insanity if not 
used with caution. 

Only several species were encountered 
in use as presumed oral contraceptives: 
Philodendron dyscarpium. Urospatha anti- 
syleptica and Anthufium tessmennii - all 
members of the aroid family. The Bara- 
Makir of the Rio PiraparanB, who call the 
moraceous Pouroume cecropiaefolia, 
we-wifkat-tu ("no children medicine") 
scrape the bark from the root, rub the 
scrapings in water and give the drink to 
women; according to the natives, the drink 
can cause permanent sterility (25). Them 
same Indians report that the leaves of 
Voch y& lomatophyl/a in warm chic ha (a 
slightly fermented drink made from 
Manihot esculenta) has aborifacient proper- 
ties. It is mrhaps significant that the distant 
Campa Indians of Peru also value this 
Vochysia as a possible contraceptive. 

Several plants are widely employed as 
styptics to staunch.the flow of blood 'frm 
wounds : Helosis gui~tnensis of the Balano- 
phoraceae; Costus erythrocoryne sad 
Quid  leptock9da of the Zingiberaaeae and* 
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Quiinaceae, respectively. 
A recently published ethnobotanical 

study of the bignoniaceous genus 
Martinella may be extremely significant. 
An extract of the root of IW. obovsta is 
widely employed throughout northern 
South America as an "eye medicine." 
References to this use over such an exten- 
sive area is "compelling evidence that 
MerCinella contains medically useful proper- 
ties" (5). In the VaupBs, another bignonia- 
CeOus liana - Arrabid& xanthophyf18 - 
is valued in treating conjunctivitis. 

The number of species for which vermi- 
f ugal and febrif ugal properties are claimed 
is naturally very high in view of the preva- 
lence of intestinal parasites and various 
fevers, especially malaria. Very few of the 
plants so employed have been chemically 
or pharmacologica~~y examined, although 
numerous species belong to genera recog- 
nized as having astringent properties. It 
will be sufficient to mention several 
members of the solanaceous genus k u n -  
felsia in connection with febrifugal activity: 
B. chiricaspi, B. grmdifi'ora and B. grandi- 
f b 8  subsp. Schultesii. The ingestion of a 
decoction of the leaves rapidly induces a 
sensation of chills: in fact, the vernacular 
name chiricespi means "chill plant." In 
addition to this febrifugal use, these plants 
have additional applications in local 
medicine: in treating rheumatic pains and 
arthritis as well as snakebites. They may 
occasionally be added to the hallucinogenic 
drink ayahuasca (prepared from the malpi- 
~hiaceous Banisterio* caapi) in order 
to lengthen and intensify the psychoactivity 
of the narcotic. And Brunfels0, taken alone, 

can itself have hallucinogenic effects ( 13, 
25). Yet little is known of the chemistry of 
such a well known and highly esteemed 
native medicine. Recent< chemical studies 
of B. grand#/ora subsp. Schultesii disclosed 
a novel convulsant - pyrrole-3pcarboxya- 
midine- which has been named brunfelsa- 
rnidine, but it is not clear; that this repre- 
sents the physiologically active constituent 
(9). 

Ethnopharmacology has recently been 
defined as "the ob3ervations, identification, 
description and experimental investigation 
of the ingredients and the effects of indi- 
genous drugs." It is clearly a highly inter- 
disciplinary field. It is" ... not just a science 
of the past, utilizing an outmoded approach. 
It still constitutes a scientific backbone in 
the development of active therapeutics 
based upon traditional medicine of various 
ethnic groups. Although. not highly 
esteemed a t  the moment, it is a challenge 
to modern pharmacologists" (2,7). 

In addition, then, to its acadernic.intetest 
to anthropology and botaw, a major reason 
for ethnopharmacological consen/ation is 
thg se&h for potential new therapeutic 
agents for western medicine. The pharma- 
ceutical industry in the United Staters has 
attained in the prescription market alone 
annual sales in excess of 83,000,0008000 
'from medicinal agents first discovered in 
plants, many of them found in use amongst 
unlettered peoples in aboriginal societies 
the world around (27). can we afford an j  
longer to neglect this prolific and promising 
treasure-trove of ethnopharmacolog ice1 
knowledge that may not long be available 
to us for the benefit of mankind 7 
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