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Peoples whom we have chosen to con-
sider members of societies less advanced
than ours have consistently looked to the
plant kingdom—without which no animal
life could have evolved—for food, medi-
cine and other ameliorants of life. With so

many varied and sophisticated means at
our disposal, should we not take a lesson
from them?

No botanist can give a certain estimate
of the size of the plant kingdom. Modern
guesses vary between 250,000 and 500,000
species. In 1753, Linnaeus, father of sys-
tematic botany, named fewer than 10,000
species, stating that the size of the plant
kingdom hardly reached this figure. A ‘
century later, the English systematist Lind-
ley calculated that there were some
100,000 species in 8,900 genera. Now,
only 200 years after Linnaeus’' monumen-




tal wqu, there is a growing belief among
botanists that all previous estimates have
fallen far short of the true picture.
Contemporary specialists believe there
may be between 30,000 and 100,000 fungi,
with one expert asserting that the grand
total may exceed 200,000 when adequate
coliections from the tropics are made.
Algae are now calculated to comprise
from 19,000 to 32,000 species. The poorly
known group of lichens numbers between
16,000 and 20,000. Bryophytes—mosses
and liverworts—have been neglected but
are now estimated at 14,000 to 25,000
tsri)ae_c!es: The pteridophytes—ferns and
15e:r allies—can count some 12,000 to
i /000 species. Gymnosperms, represent-
ngs an anclent and dying group, have only
hav. Itis the angiosperms, however, that
& taken over the earth, having evolved

into Some 250,00 i
families, 000 species in about 300

What have people done with this great
assemblage of diverse organisms? Really
very little,

People have been around for a million
and a haif-—perhaps two miltion—years,
Their prime necessity during all this time
has been food. They instinctively turned
to the plant kingdom as the main source
of nourishment. Yet they have used as
food—even emergency food—aonly some
3,000 of perhaps half a million species. Of
these, only 150 have ever been Important
enough to enter world trade, and only a
dozen or so actually stand between man-

e

kind and starvation. How many minor food
plants are used In primitive societies In
far-off corners of the world unheeded by
or unknown to modern civilization?

People have done little better when
medicines are considered. The number of
piants employed for their biodynamic .
properties—as medicines, stimulants,
narcotics—is leglon. Yet sophisticated
societles still plod through the mire of
apathy in their study of aboriginal knowl-
edge of plant properties. Primitive socle-
ties have lived Intimately In association
with their ambient vegetation, and the
experience of millenia has allowed them
to amass an astonishing amount of
knowledge which, In the hands of modern
science, might often provide valuable
short cuts in the search for new therapeu-
tic agents. Aboriginal socleties everywhere
are fast disintegrating or disappearing. We
can no longer afford to ignore reports of
an aboriginal use of a plant merely
hecause it falls beyond the limit of our
credence. To do so would be tantamount
to closing a door, forever entombing a
peculiar kind of knowledge with the cul-
ture that gave it birth. -

To substantiate the need to avoid this
kind of error, all we must do Is review the
so-called wonder drugs discovered since
the 1930s, several of which have revolu-
tionized many aspects of modern medi-
cine: the muscle relaxants from South
Amerlcan arrow poisons; penicillin and
the host of other antiblotics, mainly from
fungi; rutin from several species; cortisone -
precursors from sapogenins of sundry
plants; hypertensive agents from our false
hellebore; reserpine from th? lnfdlan o

keroot; cytotoxic principles from '
;sjgffwinkle. thye May apple and other sources;
hesperidin from citrus plants; bishydroxy-
coumarin from our sweet clover—not to




mention promising compounds from
marijuana that are currently attracting
attention as potential new medicine
agents. This list does not include the cur-
lous new psychoactive constituents iso-
lated from some hallucinogenic plants
which may prove of value in experimental
or therapeutic psychiatry.

Most of these wonder drugs were pro-
ducts of plants that had some biodynamic
use in primitive societies. Even the
antibiotics—discovered almost by accident
in a laboratory during the 1930s~might
have been known much earlier if curious
reports of the therapeutic use of fungi in
ancient Egyptian literature and in medi-
eval herbals had been heeded.

Thers are many ways to study the plant
kingdom and its biodynamic species for
new medicinally vatuable agents. The
most obvious is probably a random or
semi-random screening of plants. This
method is direct but extraordinarily
expensive in time and money. Yet it has
been employed in several recent surveys,
especially those concentrating on specific
constituents such as alkalolds. One Amer-
ican drug firm examined some 40,000
species for alkaloids over a 10-year
pertod. Other surveys are chemically more
general but geographically limited. Such
surveys have been carried out on the floras
of Australia, New Guinea, West Africa,
India and other countries. Still other ran-
dom surveys have concentrated on
searching for plant constituents active in
certain diseases or for very definite biolog-
ical properties. Thus there have been sur-
veys for antiviral, antibacterial, and cyto-
toxic effects, as well as many other
properties. About 50 percent of the tem-
perate zone lichens, for example, have
been found to possess acids capable of
inhibiting gram-positive bacteria, tubercu-

losis bacilli and some fungi. One of the
world’s most ambitious random surveys
has been the National Institutes of
Health’s screening of plants for potential
anticancer properties. More than 26,000
extracts from 6,500 species have been
tested. But in most cases random surveys
demand too great an investment in time,
money, and skilled personnel to be
practical.

Another common approach is to con-
centrate research on plants that have been
or are mentioned in the literature of
ancient and contemporary folk medicine.,
However, this literature is often diffuse,
uncritical and of the nature of hearsay,
and is scattered throughout many fields.
While much of it is highly valuable and
holds still untested material, it is unwise to
base too ambitious a survey on these
often unreliable data. This has been dem-
onstrated time and again. Yet to disregard
the literature, both ancient and modern,
would be equally irresponsible.

Our herbaria are rich repositories of
untapped information on native uses of
plants. Data associated with accurately
identifiable specimens have usually been
gathered in the field by competent natural-
ists. The wealth of this material is fantas-
tic. Among the larger herbaria, that in
Paris has over seven million specimens;
Leningrad and Geneva each have five mil-
lion; Kew in England counts four to five
million; Harvard possesses more than four
million. There are data on the native uses
of many of these specimens. In the past
few years several "herbarium searches”
have been conducted. A recent one at
Harvard yielded 7,500 reports of food or
medicinal uses, a large proportion of
which bedr investigation by modern phy-
tochemical and pharmacological methods.

Undoubtedly the best method of uncov-

ering new biodynamic plant chemicals
with medical potential is direct ethnobo-
tanical work among peoples who still pre-
serve all or much of their native lore.
Activities of this kind are taking placs in
various parts of the world, but their pro-
gress is hindered by a dearth of properly
trained experts capable of searching out
such recondite information. _

My whole professional life as a botanist
has been devoted primarily to a sez_:trph for
potential new drug plants. This activity
has been concentrated mainly in the
northwestern part of the Amazon valley, a
poorly explored region with an incredll?Iy
rich flora of over 70,000 species and still
unacculturated Indian tribes utilizing
plants valued by their forefathers for many
centuries.

| lived 14 years in the region—from 1941
through 1854—and have returned at least
once a year since then. A total of 2,300
plants were collected. So far, we have
identified more than 1,300 species used
for medicines, poisons or narcotics. Most
of these have never before been reported
as biodynamic plants, and very few .have
been chemically investigated. Here is a
wealth of knowledge awaiting the search-
light of modern scientific scrutiny.

While there are undoubtedly many
comparable parts of the world, | am con-
strained to relate some of the striking dis-
coveries from my own sphere of gctIVitY-he
They represent only a small fractton of t
many interesting and significan? native
uses uncovered during my studies. y

When delving into the so-called medici
nal plants of the northwest Amazon, we o
must always bear in mind that “medicine
with psychic powers are often more "
important to the natives than those wit .
purely physical properties. This aPPare"n
anomaly is easy to understand. [liness 2



death are attributed to the intrusio

ni
;hg Il:ody of malevolent forces from ﬂ?eto
: glcr”aworld. What more logical way, then,
contagtntose and even treat iliness than to
oot hese spirit forces? There is in the
oo pharmacopoeias of most American
througlf?es one or more plants capable,
o g rt? variety of hallucinations, of
patier?f ng a medicine man or even a
e wittho the spirit reaims, to communi-
are tha | tlhe sources of evil. These plants
ool allucinogens—the medicines par

Tgeence of the natives.
numbeﬁ\ztfecs had perhaps the greatest
altorin of these extraordinary mind-

ghesgt’ plants, and accorded them the
and medr[egard in their magico-religious
Lopho hcal practices. The peyote cactus
mportgn?ﬂa Williamsii, was the most ,
cution .thts use s_urvived intense perse-
spread ir{ e Spaniards and has even
rament amaomodern religious cult as a sac-
falthful g Ng over a quarter of a million
Canady Thans in the United States and
naplforr'n e dried top of this spineless
More thancactus is ingested. !t contains
mescalinefjo alkaloids, one of which—
dinary kaleids responsible for the extraor-
visual hol l0Scope of brightly colored
cotlc‘Audg;cmat:on_s induced by this nar-
tory halin l.ory., tactile, olfactory, and gusta-
the othey gllrl'l(atrqns are caused by some of
there ig ot aloids. After four centuries,

e aro ale much to learn about peyote.
Indiana kno discovering that the Mexican
cles for v?" and use other cactus spe-
only oy, be_rlety of intoxications—species

Y Sophigt Ing subjected to examination
or :atgd chemical techniques.
Mexioo il :Jrnous hallucinogen of ancient
Only durin tn use is ololiuqui, identified
Oing glgo he past 30 or 40 years as a
Urbing g, ry. Two species are involved:
¥mbosa and Ipomoea violacea.

The seeds of both are employed for
sacred intoxicants in southern Mexico. An
extraordinary biochemical and chemotax-
opomlcai discovery is that the active prin-
ciples are ergoline alkaloids, hitherto
known only from lowly fungi of the
Ascomycetes, especially ergot, Claviceps
purpurea,

Mexicans also employ a variety of
mushrooms as sacred intoxicants. At least
24 species in Psilocybe, Panaeolus, Stro-
pharia, and Conocybe are known to be
used In southern Oaxaca at the present
time. The early Spanish chroniclers were
greatly disturbed by the religious use of
these "diabolic” mushrooms, and persecu-
tion drove the cuit into hiding. it has
emerged only in the past 45 years. The
use of divine mushrooms goes far back in
history. They are engraved on the Aztec
God of Flowers, Xochipili, dating from
about 1450 A.D. In Guatemala “mushroom
stones” going back to 1,200 B.C. indicate
their use as elements of a refigious cult at
ieast 3,000 years ago.

One hundred and thirty years ago in
Chile a German botanist collected a viru-
lently toxic narcotic called latué, or atbol
de los brujos—the solanaceous Latua
pubiflora, It was used by Mapuche Indian
witch doctors. Nothing more was known
about this plant, which grows only in one
valley of central Chile, untii one of my
students visited the locality. The plant is
no longer used because the Indians have
disappeared, but shepherds living there
still fear it. It has very high percentages of .
the powerful alkaloids hyoscyamine and

scopolamine.

Another recently discovered South
American hatlucinogen is the San Pedro
cactus, Trichoceraus Pachanoi, which
contains mescaline. It is the basis of a
moon-oriented magico-religious cult, The




discovery of ceramic pots in Peruvian
graves going back to 1000 B.c. indicates
the substance was used in ancient times.

" These pots depict stems of the cactus
~ with the face of the jaguar, in South Amer-

ica associated with hallucinogens.
Another anclent hallucinogen only very

recently discovered Is the Amazonian

snuff known as yakee, epena, or nakwana.

- It is prepared from the blood-red resin in

the bark of several species of the genus
Virola of the nutmeg family. Used exten-
sively in the northwest Amazon and upper

‘Orlnoce basin, yakese has excessively high

concentrations of several tryptamines—up <
to 11 percent, elght percent consisting of

- highly psychoactive 5-methoxy-N, N-
- dimethyltryptamine. The resin is also
-applied to darts and arrows as a polson,
“but-the chemical constituent responsible

for its efficacy in killing animals has not
yet been explained,

In the mountalns of Chile and Peru
grows a beautiful six-foot red lobslia
called tupa. Its scientific name is Lobslia
Tupa. There are indications that this plant,

- known-aiso as tabaco del diablo (devil's

tobacco) may be hallucinogenic, but
much more field research is needed
before it is fully understood.

Before discussing the physically active
medicinal plants, it is important to men-
tion the medicinal potential of one of the

- oldest and most widely employed hallu-

cinogens: Cannabis sativa or marijuana.
This anclent cultigen, a five-purpose spe-
cles, has been assiduously studied by
chemists and pharmacologists in recent
years because of the great increase in its
use as a narcotic in Western soclety. We
now know there are at least 50 distinct
cannabinolic compounds in this plant,
which Is a veritable chemical factory.
Many of these may have medicinally valu-

able properties. in the hands of synthetic
chemists, they can yield a myriad of semi-
synthetic compounds never before known,
It is highly likely that modern medicine
will find these new substances of interest,
since recent research has already indi-
cated the value of some Cannabls com-
pounds in treating glaucoma and alleviat-
ing suffering in cases of terminal cancer.
One of the five uses of Cannabis through-
out human history has been as a medi-
cine. Until 1937 it was listed in the U.S.
Pharmacopoeia as a sort of tranquilizer,
and may soon be included again.

For centuries South American abori-
gines have hunted and warred with
curare—arrow poisons made primarily
from species of Strychnos or from several
genera of Menispermaceas, the moonseed
family.

Of special Interest to modern medicine
are those arrow poisons prepared from
menispermaceous plants, which act on the
muscles. The genera involved are Abuta,
Chondrodendron, and Curarea. The active
principle—tubocurarine—is now a major
medicinal compound in thousands of hos-
pitals. The source of these plants is still
the natives of the western Amazon who
gather the material from the jungle lianas
and elaborate it in their rustic homes for
sale to representatives of pharmaceutical
establishments.

The study of arrow poisons, many of
which may have significance for modern
medicine, s just beginning. Research has
uncovered plants basic to arrow poison
recipes in diverse familles. Most of these
are chemically unknown and of potential
medicinal interest.

Arrow polsons made from menisper-
maceous species as well as those pre-
pared from Strychnos are well investi-
gated. There is, however, a wealth of new

chemical discoveries to be made when the
minor curare plants are fully researched.
One hundred and fifty years ago, von
Martius, the German plant explorer,
reported that Amazonian Indians of Brazil
and Colombia prepared a curare from the
annonaceous tree Unonopsis veneficio-
rum. We have rediscovered this rare tree
as the source of the basic ingredient in an
arrow poison used by the Kofan Indians of
Ecuador. Another new type of arrow poi-
son is etaborated by these same Indians
from the lauraceous Ocotea venenosa, a
plant containing bisbenzylquinolinic alka-
loids. The flacourtiaceous Mayna amazofi-
ica is likewise an ingredient of t.he arrow
poison of the isolated and primitive Kofan
Indians. The bark of Connarus opacus
and C. Sprucei have recently been .
reported as ingredients of the arrow pol-
son preparations of the Witotos of Colom~
bia. Another newly reported and pharma-
cologically uninvestigated arrow poison
plant used by the Talwano Indians of the
Colombian Amazon is made from the bark
of Ormosia macrophylla together with the
bark of Vochysia ferruginea and_the
crushed stems of an aroid (possibly a
species of Philodendron). . )
Interesting new types of fl.Sh poisons
have recently come to light in South
America. The fruit of a species of the rg;‘\e
genus Caryocar, crushed and mixed wit
mud, represents a principal piscicidal )
preparation of the Indians in the_CoIorg o
bian Vaupés. Two species of Philodenar
are used for the same purpose in this "
area. The Desano Indians cut and bunalé
leaves of P. crasspedodromum and allow
them to ferment and rot for several da%“t’-
whereupon they are macerat_ed and z@; ]
into still water. Another species of P. r;
dendron, still not described, is s'm"a;,yest
utilized in a different area of the northw



Amazon. Nothing is k i
tr&off e eothir gs. nown of the chemis-
ascinating new species of the bom-
baceous genus Patinoa (P. ichthyotox?;a)
_rreiaﬁresents a rare minor fish poison of the
. duna Indians. The pulp of the large fruit
rled and kept for use throughout the
#gﬁr-}—cast upon still water to stupefy the
Sch' he Koféns employ the very rare
arro&enop:blus peruvianus, one of their
ik Poison plants, as a fish poison.
cove!: %ther plants.have recently been dis-
iy e z , I?r?of\f: %msons, but their chemis-
: Co j
Mfl)_ndoncia aspera, !L?Z orpha lithophyte,
avolf:je al‘ndians of the northwest Amazon
ok rgreat' many plants because of their
ok é)hopt?rties. Yet we knew nothing of
0lo eml_cal_constitution. That they are
constitous Indicates they possess active
Vel tuernts, some of which may be of
B alsc? us in medicine or industry.
many lwant 1o mention a few of the
valis tr:)a;nts with presumed medicinal
these nati':rcei?ate the wealth of knowledge
ei'! enVironm::f regarding the flora of
of ou?' g-"v‘;VIY Schiekia orinocensis, relative
potion 1 N bloodroot, is prepared in a
aged. S \%Uth to restore youth to the
AMaceor ral species of the beautiful sol-
chemica] genU§ Brunfelsia have curious
which cauconstltuemts, not yet elucidated,
Of tog, po Se chilis when drunk in the form
highly' Vair this reason, the plants are
Kichya Iaﬁed as febrifuges and, in the
3 calleg guage of the western Amazon,
chiric-caspi or “chill tree.”

heg i
® species are also employed by the

n
a_}lr\:eesKaltlsbhallucinogens,
gent teq ®0s of the Vaupes use an astrin-

treat 100! Aristolochia medicinalis to
attacdgdivid“als who suffer from frequent
Which may be epileptic.

One of the most prevalent problems in
the Amazon regions is conjunctivitis, Two
Qlants are widely used to treat this condi-
tion. The yellowish leaves of the bignoni- -
aceous vine Arrabidea xanthophyila are
prepared in an infusion. The Indians of
the Apapotis basin cultivate a special
plant of the squash family for this purpose
(Cayaponia ophthalmica). .

An interesting plant, the red saprophyte
Helosis guyannensis of the Balanophora-
ceae, provides the Tikuna Indians with a
hemostatic powder said to help congeal
blood flowing from deep wounds. Whether
or not its apparent effects are due to the
fine powder made from the dried plant in
increasing surface or to some active
ingredient is not yet known.

A very common complaint in the wet, -
hot tropical Amazon is fungal infection of

the skin. | have discovered that a number

of species are used in the form of a wash,
or the red resinous liquid of the bark is
applied directly, to cure fungal and other
skin infections or to cleanse infected - -
wounds. These plants belong mainly to
the myristicaceous genus Viro/a. Recently
a Brazilian chemist, who studied several
species of Virola, reported that they do
indeed contain chemical compounds cap-
able of fungicidal activity. .
During my years of botanical explora-
tion in the northwestern Amazon, |
encountered three plants used in the
belief that they have properties making
them valuable as oral contraceptives: Ehl-
lodendron dyscarpium, Urospatha antisy-
leptica, and Anthurium Tessmannli, all
members of the Araceas. The first two are
used by a number of tribes in the Vaupes,
the third by the Tikunas In the Colombian
Amazonas. _ _
We should not forego mentioning the
very great value in the Amazonian econ-

‘the many plants of t

omy of the coca plant, source of cocaine,
It is used daily as a drug. The powdered
leaves are mixed with an alkaline ash -
admixture of leaves of a specles of Cacro-
pia. The drug is chewed for its stimulant
effect. The plant Is a semisacred slement
of all Indian cultures—Erythroxylon oca
var. Ipadu. It Is also used in the Andes, but
does not have the sacred character
accorded it In the Amazon. Although
known for many years as the source of
cocaine, the plant needs further study In
view of recent research, using modern.
sophisticated chemical techniques.

Many years ago | identlfied a gigantic

- jungle liana from whose bark the Indlans

of the westernmost Amazon of Colombla
and Ecuador prepate a cold-water drink
with highly stimulating qualitles, It is
called Paullinia Yoco, after the aboriginal
name of the plant, yoco. The bark con-
fains three percent caffeine, it is the only

‘caffeine product known which Is prepared

from bark. These Indians, especially the
Kofans, are so dependent on yoko that,
when the wild source is deplated near
their villages, they simply pick up dnd
move to a more propitious location.

Several curious species of Souroubsa of
the rare family Marcgraviaceae are used
over a wide area as the source of teas
taken as tranquilizers, to cause drowsl-
ness and even to induce slesp. We know
nothing yet about the chemistry of these
interesting plants. -

Along the flooded banks of the Amazon
River, one of the most conspicuous plants
is an aroid that may reach a height of 30
or 35 fest: Montrichardla arborescens. The
root is boiled to make a strongly diuretic

tea. :
"1l conelude by mentioning only two of
he high Andean:

moors or paramos of Colombia that merit




more phytochemical examination. There
are many species of Espeletia, a giant
composite sometimes attaining a height of
25 or 30 feet. The resinous leaves of these
odd plants, which occur in dense stands
above 10,000 feet, apparently have benefi-
cial properties for patients with flu or
bronchial congestion. They are burned,
and the heavy resin-laden smoke is
Intialed, seamingly with excellent results.

Another unusual ptant of the high
moors is Puya, a genus of the pineapple
family. Some species attain a height of 30
feet. From the flowering stalk of this plant,
a tea is made which is said to help aged
people who are losing the ability to walk
at high altitudes between 12,000 and
13,000 feet. Surprisingly, there are indica-
tions that the flowers of Puya contain an
alkaloid.

Let us all remember that the botanist
does not have to go to far-off exotic places
to find new medicines from the plant
kingdom. Two valuable drugs only
recently discovered come from plants of
our own limited flora of northeastern
North America. The May Apple, Podophyi-
lum peltatum, has given us podophyllo-
toxin, found to be valuable in treating uterine
warts, and is currently under study as
a possible antineoplastic compound with
potential anticancer properties. The
second Is False Hellebore, Veratrum
viride, source of valuable hypotensive
agents.

It would be futile to continue a recita-
tion of the many species reported to be
medicinally used by the Indians but which
have not yet been investigated. The only
sure thing Is this: the ptant kingdom is an
untapped emporium of new and poten-
tially significant medicinal compounds.

What of the future? How much longer
will this fund of ethnopharmacological

lore be available for us to tap in our
search for medicinal plants?

The future looks dim. What we euphe-
mistically call civilization is on the march
everywhere, and its pace is now acceler-
ated. Wars, tourism, the construction
willy-nilly of roads, increased commercial
and missionary activities are penetrating
vast areas, especially in tropical
America—areas hitherto more or less vir-
gin and left to primitive societies, if indeed
they were inhabited at all. Our political
leaders equate "progress” with destruction
of natural resources. To many of them,
the forest is an obstacle to be removed.

What primarily concerns ethnobotanists
is the progressive divorcement of primitive
peoples from dependence on their imme-
diate ambient vegetation. Even if they are
not exterminated or eliminated by racial
and cultural absorption, the arrival and
cheap avallability of aspirin and quinine
tablets, for example, seem often to start
an astonishing disintegration of native
medicinal lore. The rapidity of this disin-
tegration is frightening. Whether aspirin
may be more efficient than native herbal
remedies and magic is not ours to con-
sider here. What does interest and worry us
is the almost certain loss of the greater
part of America's nature herbal lore in the
next half century. Our search among the
plant kingdom’s half million species for
new medicines will then have lost a most
valuable and promising field of
exploration.

I cannot refrain from ending with a
delightful and greatly foresighted quota-
tion from Carl Linnaeus who, in the late

1700s, said the following which we must
heed today:

Man, ever desirous of Knowledge, has
already explored many things: but more

and greater still remain concealed; per-
haps reserved for far distant genera-
tions, who shall prosecute the examina-
tion of their Creator's work in remote
countries, and make many discoveries
for the pleasure and convenience of life.
Prosperity shall see its increasing
Museums, and the knowledge of the
Divine Wisdom, flourish together; and at
the same time all the practical sciences
... shall be enriched; for we cannot
avoid thinking, that what we know of
the Divine works are much fewer than
those of which we are ignorant.
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