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Introduction and Outline

The purpose of this paper will be to make meaningful distinctions between pharma-
cology and ethnopharmacology. As both a pharmacist and an anthropologist it is my
feeling that these distinctions are important and that the significance of these differ-
ences are often poorly understood by anthropologists.

The paper will start with a formal and an illustrative definition of the scope of
pharmacology. The illustrative material will consist of a pharmacological description
of a specific therapeutically useful plant drug. Ethnopharmacology will then be defined
and the limitations and therapeutic significance of ethnopharmacological studies will
be considered. Significant differences between pharmacology and ethnopharmacology
will be illustrated through a consideration of various drugs used in folk medicine with
particular emphasis on remedies used in curanderismo. Throughout this paper these
differences, and their importance to both anthropology and medicine will be stressed.

Pharmacology

“In its entirety, pharmacology embraces the knowledge of the history, source,
physical and chemical properties, compounding, biochemical and physiclogical
effects, mechanisms of action, absorption, distribution, biotransformation and
excretion, and therapeutic and other uses of drugs. Since a drug is broadly de-
fined as any chemical agent that affects living protoplasm, the subject of phar-
macology is obviously quite extensive” (Fingl and Woodbury, 1965:1).

However, pharmacology is also defined in a more restricted sense as the study of drugs
and their actions and this more restricted definition is the one that will be used here.

The knowledge of modern pharmacology is based on rigid laboratory and clinical
testing of the biological activities of those substances used as drugs. Whenever possible
an attempt is made to demonstrate the mechanics of drug action on a biological level
rather than to demonstrate these actions on the simple pragmatic level of stating that
a particular drug seems to cure a particular pathological condition. Pharmacology,
since it relies on rigid empirical testing, is not anectdotal. Statements such as: “—Dr.
Benjamin Cuevas (in 1913) said that an infusién of four ounces of ruda (Ruta graveo-
lens L.) leaves will induce the onset of (delayed) menstruation.” (Martinez, 1969:
283) or; “Wild Carrot (Daucus Carota)—blossoms picked at full bloom are steeped
as a tea for diabetics.” (Tantaquidgeon, 1972:35) are not pharmacological statements.

Perhaps the best way to understand the rigid laboratory and clinical testing which
drugs are subjected to would be to give an abbreviated example of the testing of a
specific drug. The drug that I have chosen as an example is digitalis, also commonly



known as foxglove (Digitalis purpurea L.). The choice of digitalis is not an arbitrary
one but was made for the following reasons: it has a long history of use as a drug
in folk medicine and in modern medicine; extensive pharmacological investigations
have been conducted on this drug; it still occupies a valuable place in modern drug
therapy; it is a plant drug as are most of the drugs described in the literature of ethno-
pharmacology, and; some of the characteristics of this drug can be used to demonstrate
significant differences between pharmacology and ethnopharmacology.

The principal use of digitalis in therapy is in the treatment of congestive heart
failure. The essential pharmacology of digitalis in the treatment of congestive heart fail-
ure has been summarized by Moe and Farah (1969:668) as follows:

“The main pharmacodynamic property of digitalis is its ability to increase the
force of myocardial contraction. The salutary effects of the drug in congestive
heart failure —increased cardiac output; decreased heart size, venous pressure,
and blood volume; diuresis and relief of edema— are all explained on the basis
of increased contractile force, a positive inotropic action” (Emphasis in orig-
inal).

The ability of digitalis to increase the force of heart muscle contraction can be dem-
onstrated directly with the use of isolated heart muscle taken from a cat or other lab-
oratory animal. The isolated strip of heart muscle is put into an appropriate bath
and then stimulated by rhythmic electrical stimulation until the force of confraction
bas declined significantly. The addition of digitalis, or digitalis-like preparations, at this
point will restore the force of myocardial contraction. This demonstration not only
shows that digitalis does increase the force of myocardial contraction at the muscular
level but, since the demonstration is being done on isolated muscle, it rules out the
possibility that the primary effects of digitalis therapy are due to any placebo effect.

The direct cardiac muscle contractility effect of digitalis has been demonstrated on
a human heart exposed at surgery. However, myocardial effects of digitalis on living
human and laboratory animal subjects are usually demonstrated indirectly by observ-
ing the salutary effects of digitalis therapy previously discussed. Digitalis preparations
are given to a human subject or to a laboratory animal and the indirect effects on
cardiac output, heart size, venous pressure, blood volume, and edema are observed
and measured.

The cardioactive effects of Digitalis purpurea L. depend on the presence of three
cardioactive glycosides —digitoxin, gitoxin and gitalin— found in the leaves of the
plant. Digitalis preparations must be standardized because various samples of digitalis
leaf differ widely in their glycosidal content and potency and because the effects of
each of these three glycosides, when taken orally, are not precisely the same. Unfor-
tunately, chemical or colorimetric assays are not available to assay the potency of
whole leaf digitalis preparations. For this reason the drug must be assayed by a U.S.P.
biological assay method. This method consists essentially of giving suitably prepared
tinctures of digitalis preparations by intravenous injection to pigeons under specified
conditions. The end point of the assay is reached when the pigeons head drops and
be dies from cardiac failure. A control sample of other pigeons are then subjected
to the same assay with a standard sample of digitalis of known strength. The po-
tency of the unknown sample is then calculated with reference to the standard sample
and its strength is then adjusted to conform to U.S.P. requirements.

The U.S.P. assay method for digitalis has a number of limitations. Some of these
limitations restrict the reliability of the assay and some of these limitations have broader
implications for pharmacology and ethnopharmacology. One of these problems is that
the U.S.P. assay method is based on intravenous injection of the drug and digitalis
preparations are usually given orally. This presents a problem because there is a great
deal of variation in the amounts of specific digitalis preparations absorbed from the
intestinal tract. Digitalis preparations that show a high potency when bioassayed by
the U.S.P. method may actually have a low potency when given orally to human
subjects. A further problem is that the end point of the bioassay is the acute arrest
of the normal pigeon heart whereas the desired therapeutic effect is the ability of the
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drug to increase the force of myocardial contraction in humans with congestive heart
failure. Therefore the bioassay does not compare the same biological response in lab-
oratory animals and human subjects.

The most commonly used glycoside extracted from Digitalis purpurea L., that is
used by itself in the treatment of congestive heart failure, is digitoxin. Digitoxin can
be assayed colorimetrically and on a weight basis it is accepted as being 1000 times
more potent than U.S.P. digitalis leaf, 0.1 mgm of the glycoside being the equivalent
of 100 mgm of the official digitalis leaf. However, because of differences in absorbab-
ility from the gastrointestinal tract, and the prescence of the glycosides gitoxin and
gitalin in the whole digitalis leaf they are not therapeutically equivalent when given
orally (Moe and Farah, 1965:684-685).

This brief consideration of the pharmacology and bioassay of digitalis preparations
has implications for both pharmacology and ethnopharmacology. The first of these is
that demonstration of pharmacological effects are only of certain significance when
the route of administration used during the testing of the drug is the same as that
used in the usual manner that the drug is taken. The second implication, which is of
at least equal importance, is that the pharmacological activity of one of the active
principles of a plant drug is not necessarily the exact equivalent of the pharmacological
activity of the whole plant drug. For these reasons some of the recent literature on
the effects of marijuana is of questionable value because the experiments upon which the
papers are based used only one of the active principles (tetrahydrocannabinol) of
the plant rather than the whole marijuana plant. Furthermore, the tetrahydrocannabinol
was given by intravenous injection and marijuana is usually ingested in the form of
smoke from the burning marijuana. The same criticism could be leveled at Naranjo’s
experiments on the psychotropic effects of the ayahuasca (Barnisteriopsis sp.) drinks
consumed by various Indian groups in the Peruvian Montaiia. In these experiments
Naranjo administered one of the active principles (harmaline) by intravenous injection
instead of giving his subjects the whole drink orally. A further example of the impor-
tance of looking at the pharmacological effects of the whole drug rather than restrict-
ing such observations to single principles is taken from my comments (Alger, 1974a)
on a recent article that, in part, attempted to show that the ingestion of psychotropic
toads was a part of ancient Maya religion;

“—Therefore we must look at the whole drug rather than at one of its many
constituents. Toad poisons contain a number of chemicals in addition to bufo-
tenine. These include substances closely related to digitoxin, a potent cardiac
glycoside.—There exists the strong possibility that the individual ingesting toad
poison would die of cardiac failure before he could emjoy the benefits of any
putative bufotenine hallucination. This would obviously place severe restrictions
on the use of toad poison as a psychotropic agent in religious practices.—"

The major implication of all of this for ethnopharmacology is that anthropological
reports of native drug taking must be presented in terms of the form of the drug, and
the route of administration, as the drug is used in the native, rather than Western,
culture. Furthermore, while the knowledge of modern pharmacology should not be
ignored, some care must be exercised when comparing native use of crude plant drugs
to laboratory or clinical experiments with such drugs, or derivatives of these drugs, in
a modern setting.

Ethnopharmacology

The term “ethnopharmacology” can simply refer to the study of the substances used
as drugs in other cultures or it can have a more restricted meaning in the sense that
it is part of ethnoscientific studies. Ethnopharmacology, as part of ethnoscience,
refers to studies of the substances used as drugs in other cultures and their classifica-
tion using the system of classification of the native culture rather than the systems of
Western scientific medicine. It is this more restricted meaning of the term ethnophar-
macology that will be used here.
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Ethnopharmacological studies are uncritical studies in that they simply record the
substances used as drugs and their therapeutic uses as seen by the members of the na-
tive culture. There is no attempt made at ascertaining the therapeutic usefulness of
any of the putative drug substances. While it i3 realized that the function of ethno-
scientific studies is to attempt to portray a particular culture through the eyes of the
members of that culture such uncritical studies can be misleading, incomplete, and even
dangerous. Most of the substances reported as being used as drugs in ethnopharma-
cological studies are of plant origin and many have never been subjected to phyto-
chemical or pharmacological investigation by pharmacologists, pharmacognosists or
ethnobotanists. Of those plants which have been subjected to such investigations very
few have been found to have any appreaciable pharmacological action. To report that
a particular native curer uses a specific plant to “cure” tuberculosis, diabetes mellitus
or hypertension is misleading because such “cures” cannot be demonstrated pharma-
cologically. Such statements imply that treatment for such illnesses is available in a
particular culture and further imply that the prescence of this disease in a population,
since it is under control, can have no significant effect on the cultural behavior of
the population. Such uncritical acceptance of ethnopharmacological data can be of par-
ticular importance when dealing with ethnohistorical accounts of drug usage. As an
example, to uncritically accept the accounts of the Aztecs that they used certain plants
to treat syphilis is to deny that the prescence of this disease had any important ef-
fect on their culture. Furthermore, unless a clearly stated disclaimer is included in an
ethnopharmacological report such putative therapeutic information may be uncritically
accepted by the unsophisticated reader. This is particularly important at this time in
the United States because of the present fad for the “natural” favored by some of our
citizens. I know of several instances where students have attempted to treat such con-
ditions as gonorrhea with the use of herbal remedies used by certain Indian groups.
Fortunately, the symptoms of gonorrhea in the male at least are usually dramatic
enough that the patients finally resorted to more conventional drug therapy. In the
case of diseases where the symptoms are not as acute the end results could have been
different and the start of proper treatment could have been postponed. Anthropologists -
have a clear responsibility to their colleagues and to the general public to make it
clear when they are presenting ethnopharmacological material and when they are pre-
senting valid pharmacological information.

It is not my intent here to imply that all herbal remedies used by native curers are
completely devoid of any meaningful therapeutic activity. However, before we consider
the therapeutic activity of some of these herbal remedies it might be well to con-
sider the words of caution on this topic by Schultes (1963:109):

“Because I am emphasizing the ethnobotanical aspects of field work, I must
mention the rather generalized tendency in both popular and scientific circles to
over-emphasize the importance of folk medicines. Notwithstanding the fact that
primitive peoples do possess valuable understanding of plant properties, their
knowledge has been optimistically exaggerated in the past and is far from com- .
plete.—"

To better evaluate some of the remedies used in folk medicine an ethnocentric clas-
sification of native drugs will be presented that will consider representatives of some
of the common drugs used in native medicine. Particular emphasis will be put on
some of the drugs used by the practitioners of curanderismo. This classification is ad-
mittedly ethnocentric in the sense that is is oriented towards modern pharmacological
knowledge and. not towards ethnopharmacology.

- AN ETHNOCENTRIC CLASSIFICATION OF DRUGS UsSgD IN FoLx MEDICINE

1. Herbal remedies of known pharmacological value in Western medicine

Digifalis is a good example of this class of herbal remedy. In classifying digitalis
in this way we would also have to include a number of other plants that have cardio-
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active glycosides and cardiac activity similar to digitalis and that are used in both
folk and scientific medicine in various parts of the world. These include: Digitalis
lanata; strophantus (Strophantus Kombe, S. hispidus, and S. gratus);, squill or “sea
onion” (Urginea (Scilla) maritima); lily of the valley (Convallaria majalis); yellow ole-
ander (Theveria neriifolia); and many other plants, including certain members of the
Helleborus family (Moe and Farah, 1965:666). The use of any of these plants in folk
medicine is not, however, the same as the use of digitalis in Western scientific med-
icine because folk healers lack the facilities and scientific knowledge to properly assay
these drugs. This is particularly important in digitalis therapy because correct dosage
is crucial to a proper therapeutic response. A carefully controlled daily maintainence
dose is necessary for the full therapeutic effect. In addition the effective therapeu-
tic dose is 50 to 60% of the toxic dose and improper dosage or indiscriminate use of
digitalis can have cumulative or acute toxic effects. This lack of properly assayed drugs
limits the therapeutic usefulness of many other plant drugs used in folk medicine.

2. Herbal remedies of archaic or limited value

Hierbabuena, or spearmint (Mentha viridis L.), a plant commonly used by curan-
deros is a good example of this class of drugs used by native curers. This plant is
commonly used in folk medicine to relieve various symptoms of gastric distress such
as cramps and flatulence. Pharmacological studies on human and laboratory animal
subjects have demonstrated that spearmint can stimulate peristalsis in the colon and
the intestines and thus aid in expelling gas from the stomach and the intestines. Spear-
mint, and other carminative mints, are rarely used for this purpose in Western scien-
tific medicine because we now have more effective drugs for this purpose. However,
in a population isolated by geography or poverty spearmint offers the following ad-
vantages as a therapeutic agent: it is available without traveling to a distant pharmacy;
it can be easily cultivated in a garden and is therefore usually free, and; even the
weak, fleeting therapeutic effect of spearmint in expelling gastrointestinal gas is better
than no treatment at all.

Since diarrhea is a common complaint in some rural areas of Mexico we would
expect there to be a number of folk remedies for the treatment of this condition.
One such herbal remedy is derived from the granada or pomegranate plant (Punica
granatum L.). The tannic acid in the granada fruit can help stop diarrhea by its astrin-
gent action on the gastrointestinal tract. Preparations containing tanmic acid are no
longer used as antidiarrheals in Western scientific medicine because we now have bet-
ter drugs, and methods, for controlling diarrhea. However, the use of tannic acid
-containing herbal remedies in combating diarrhea can offer some of the same advan-
tages as spearmint in populations isolated by geography or poverty.

3. Placebo Herbal remedies

Many of the drugs used in curanderismo and other folk medical systems fall into
this category of placebo drugs whose effects are due to therapeutic intent rather than
to their specific chemical or physical nature. One of the outstanding examples of
such a drug in curanderismo is ruda or garden rue (Ruta graveolens L.). The many uses
of rude in curanderismo and in the folk medical practices of Southern Europe are too
numerous to list here but they include the foliowing: abortifacient; emmenagogue
(promotes menstrual flow); sedative; antidiarrheal; treatment of postpartum hemor-
rhage; antispasmodic; anthelmintic; antiepileptic; and so forth. None of these thera-
peutic claims have stood up to rigid pharmacological testing, Any success claimed for
this drug in folk medicine must be attributed to the placebo effect. However, we
must be careful to realize that even if a “cure” is affected by the placebo effect
we still have a “cured” patient in terms of relief of symptoms. It should also be
pointed out that even placebo drugs, and procedures, may be of value in the treatment
of culture-specific illnesses such as susfo where the causes are largely psychosomatic
in origin.



4. Herbal remedies used for “Magico-Religious”’ purposes

Gne of the traditional parts of some treatments for susto and some other Latin
American folk illnesses involves sweeping the patient’s body with various herbs. This
ritual cleansing (limpia) is often done with such herbs as ruda (Ruta graveolens L.),
Hierbabuena (Mentha viridis L.) or piru (Schinus molle L.) among many others. This is
one example of the use of herbal remedies for “magico-religious” purposes. Further
examples of this class of herbal remedies would include substances worn on the body
to ward off evil spirits or illness and various hallucinogenic drugs used to put the
patient and/or the curer into a supernatural state as a part of the curing sessiom.

5. Modern drugs as used in Western scientific medicine

While it is true that the stereotyped curandero relies on the use of herbal remedies
rather than modern drugs in his therapeutic efforts there are at least some curanderos
who use modern drugs to almost the complete exclusion of herbal remedies. Elsewhere
(Alger, 1974) I have labeled these practitioners as Curanderos-supremos (super-curers)
because their therapeutic practices are somewhere between those of the stereotyped
curandero and those of the Western trained physician. Two of the thirteen practition-
ers of curanderismo that I studied in Oaxaca, Mexico during the Summer of 1972
fell into this category. They are able to use modern drugs in their practices because
many of the drugs whose availability is controlled by a physician’s prescription in the
United States are available without a prescription in Mexico.* One of the curandero-
supremos obtained his drug supply by simply buying them over the counter in phar-
macies in the city of Oaxaca and the other obtained his drug supply by purchasing
physician’s samples from a drug salesman. The drug supplies of both of these curandero-
supremos included drugs used for the treatment of such conditions as congestive heart
failure, hypertension, diabetes mellitus, systemic infections (including tuberculosis),
and asthma. One of the two curandero-supremos also had a large stock of psychoactive
drugs such as tranquilizers and antidepressants which he used to treat such culture-
specific illnesses as susto. Many countries of the worid do not have the strict drug
control laws that we have in the United States and in such countries anthropologists
should be alert to the possibility that native curers may be using some modern drugs
in their practices.

Conclusion

The intent of this paper has been to make meaningful distinctions between pharma-
cology and ethnopharmacology in the hopes that my colleagues in anthropology will
use a little more scientific rigor in ethnopharmacological studies. This same point was
made by Furst (1974:154) in his comments on a recent article on ethnopharmacology:

“Anthropologists already lag far behind the ethnobotanists and pharmacologists
in the significant field to which this paper is intended to make a major contrib-
ution. Unless all of us —and I am not exempting myself— learn to apply far
more scientific rigor in our research, we are not likely to catch up very soon.”

For the anthropologist who lacks training in pharmacology advice and guidance in this

gield should be sought from pharmacologists, pharmacists, pharmacognosists or ethno-
otanists.

* This statement is meant to be purely descriptive and is not meant to be a criticism
of the present drug laws in either country.
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