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Frontispiece:
Ethnobotanical fieldwork as it should not be done

“In 1972 1T did my first field-research in Africa among the Azande. I was still a greenhorn concerning
field methods and made quite a lot of mistakes. First, I gathered plant material, as seen on the photo-
graph, without knowing even about the necessity of a herbarium file. Second, I asked people to collect
medicinal plants for me and I promised them for each sample a small bottle of perfume, which I got as
presents in several drug stores in Vienna. The people were very fond of this arrangement and started
to bring large amounts of ‘medicinal’ plants: sorghum, millet, pumpkin seeds and so on. It was easy to
deceive me, because I did know nothing about food plants in this part of the world. However, this was
the start for some nice ethnopharmacological research, the result of which I present in this VEN.”
Photograph: Armin Prinz, automatic release
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Editorial

Nina L. Etkin, University of Hawaii at Manoa

The University of Vienna’s Department of
Ethnomedicine was well represented in the scien-
tific program of a recent ethnobotany conference.
The International Symposium on Ethnobotany
that convened in San Jose, Costa Rica 14-18
September was organised by the Universidad
para la Paz and the Geodata Centre of Costa
Rica in conjunction with La Fondation des
Sciences et Lettres of Belgium. International
sponsors included the Universidad para La Paz,
UNESCO, and the Instituto Interamericano de
Cooperacion para la Agricultura. Supporting
Costa Rican institutions included the Ministerio
de Ciencia y Tecnologia, Consejo Nacional de
Investigaciones Cientificas y Tecnolgicas,
Instituto Costaricenso de Electricidad, Instituto
Nacional de Seguros, and Correos de Costa Rica.

The intellectual base of the conference ranged
broadly across anthropology, history, botany,
agriculture, and pharmacology and drew partici-
pants from South and Central Americas, the US,
Europe, Israel, and Africa. Researchers from the
Department of Ethnomedicine offered three of
the plenary lectures which, together, reinforced
the most important intellectual theme that emer-
ged over the course of the conference: the value
of biobehavioral (biocultural) studies that locate
the pharmacological potential of medicinal plants
within the specific ethnographic contexts in which
medicines are culturally constructed and socially
organised.

Professor Armin Prinz, Director of the
Department of Ethnomedicine, summarised his
long-term medical anthropological research
(1972-90) among the Azande, whose traditional
territory overlaps the postcolonial nations of
Sudan, Central African Republic, and
Democratic Republic of Congo. His conference
address “Ethnopharmacologic Research on
Medicinal Plants from the Azande, Central
Africa” narrowed the focus from the larger
ethnomedical study to the Zande botanical phar-
macopoeia, which is extensive, as is the botanical
knowledge shared by Zande healers and lay-
people. Prinz discussed in some detail how
plants are identified, selected for specific medical

indications, prepared, administered, and dosed.
In order to reduce the large Zande pharmaco-
poeia to a manageable subset of medicinal plants
for closer examination, Prinz investigated the
pharmacodynamic potential of ten of the medici-
nal plants that Zande healers use to treat “infec-
tions” in the broadest sense of that term including
fevers, wounds, intestinal parasites, toothache,
oral inflammation, dermatitis, cold with catarrh,
and diarrhoea. Zande medicinal species tested for
antimicrobial activity represent at least five
families, and include: Acacia seyal (Fabaceae),
Alchornea cordifolia (Euphorbiaceae),
Allophylus sp. (Sapindaceae), Borreria ruellia
(Rubiaceae), Conyza bonarensis (Asteraceae),
Rhynchosia sublobata (Fabaceae), and the
botanically undetermined plants bavulubate
(Asteraceae), mbumba, pilidi baso, and
tongbiloli. Aqueous and methanol extracts of
each plant were tested (with alcohol removed
from the latter by nitrogen insufflation) against
Staphylococcus aureus, Escherichia coli,
Streptococcus faecalis, Pseudomonas aeruginosa,
and Candida albicans. A microtiter method
determined the minimal microbicidal concentra-
tion in dilutions of 1:2, 1:4, 1:8, etc. using broth
as culture medium. Fully half of the 100 test
samples yielded microbicidal action, with
strongest activity in Acacia seyal, Allophyllus sp.,
and mbumba. The implications of Prinz’ work
are twofold. First, the laboratory findings under-
score the potential of Zande plant medicines.
Interestingly, comparative studies of eight com-
mon European anti-infection medicinals yielded
no antimicrobial action for Calendula officinalis
(Scotch marigold, Asteraceae), Matricaria
chamomilla (chamomile, Asteraceae), Melissa
officinalis (melissa/balm, Labiateae), Menyanthes
trifoliata (boghean, Menyanthaceae), Plantago
officinalis (plantain, Plantaginaceae), and
Solidago serotina, S. virgaurea, and S. canaden-
sis (golden rod, Asteraceae). Thus are we
instructed that the Eurocentric bias of some
ethnopharmacology is ill placed. Second, Prinz’
research reveals the importance of context in
ethnopharmacologic studies. He notes that if the
test species had been macerated, as in Zande
preparations, rather than immediately pressed



and filtered, it is likely that the antimicrobial
activity would have been even greater. Overall,
this presentation demonstrated a quote of
Professor Prinz which I often cite: “the Azande
do not use medicinal plants, they have relation-
ships with them.” That is to say, the real meaning
and pharmacodynamic potential of indigenous
medicines is revealed by reliable ethnography
linked to laboratory study. Rather than simply
generating lists of plants used for this and that,
researchers must pay careful attention to the
details of use including preparation in order to
judge how indigenous people really affect their
health through the use of plants.

Dr. Ruth Kutalek’s address dealt with
“Interdisciplinarity: Case Studies of
Misunderstandings between Anthropologists,
Ethnopharmacologists, and Indigenous People”
and was based in her field experiences while con-
ducting ethnomedical research in Tanzania. The
difference in perspectives of the various contribu-
tors to ethnopharmacologic inquiry is fundamen-
tally an artefact of the diverse intellectual
domains that each represents. Natural products
chemists and pharmacologists dichotomise
western and other ways of knowing and regard
bioscience as the universally valid truth while
indigenous knowledge, with a less technologically-
developed base, is merely a “story.” Conversely,
anthropologists value ethnoscience and, through
careful ethnographies, reveal that indigenous
peoples too are keen observers of their physical
universe and that their constructions of reality
both overlap western knowledge and offer addi-
tional insights into people-environment interac-
tions. Bioscientists, anthropologists, and indige-
nous peoples also have difficulty communicating
disease terms from one knowledge system to
another. Symptoms simply translated from some
local language will not necessarily find counter-
parts in the bioclinical vernacular. Moreover,
only careful ethnography can uncover the mea-
ning of symptom complexes and sequences, the
various elements of a healing process, and especi-
ally what therapeutic objectives underlie a parti-
cular treatment. The pharmacologist’s simple list
of “Plants to Treat Disease X” will not instruct
whether the medicine should induce vomiting to
assure disease egress, diminish symptoms,
appease a spirit, or something else. The examples
discussed by Dr. Kutalek illustrate both conver-
gence and divergence of emic (local) and etic (out-
sider, typically western) perspectives. Another

basic misunderstanding is the assumption that
indigenous pharmacopoeias are synonymous with
traditional medicine. In fact, a pharmacopoeia is
only a part of a medical system (as pharmaceuti-
cals are only one aspect of biomedicine). The
larger medical system is shaped as well by the
cultural construction of disease aetiology, the
meaning of medicines and illness, the social orga-
nisation of therapeutics, and the political and
economic dimensions of production and access to
health care. Biomedical attention to indigenous
materia medica reflects a bias toward tangible,
“rational” aspects of medicine, as if other
features of indigenous healing are only and
always “magical,” thus “irrational.” Other
examples that Dr. Kutalek discussed illustrated
that misunderstandings between anthropologists
and local people tend to be smaller in conceptual
magnitude, temporary, and eventually overcome
in the course of in-depth field research. For
example, the traditional healer with whom

Dr. Kutalek worked finally persuaded her that
the same plant used on one occasion as a magical
cure might be selected in another therapeutic
context for its physiologic effects. The dissonance
was the anthropologist’s, not the healer’s. The
primary strengths of this presentation are the
substantiation of conceptual issues in ethno-
pharmacology and methodologic insights.

Doris Burtscher and Felicia Heidenreich present-
ed results of their research on indigenous medi-
cine among the Seereer Siin of Senegal (“Plants
in Traditional Healing Practices of the Seereer
Siin in Senegal”). Their 1996-99 study focused
principally on Seereer healers, whose life histo-
ries embedded in the larger context of Seereer
society and medicine revealed the details of train-
ing for the healing profession and the personal
attributes and the therapeutic and preventive
practices of those specialists. For the conference
paper Burtscher and Heidenreich focused more
narrowly on twenty-five medicinal plants (repre-
senting 14 families) used by Seereer healers. They
demonstrated how the selection, preparation, and
administration of botanical medicines represent
not only their functional (phytochemical) pro-
perties but also their cultural dimensions as
reflected in symbol and ritual. Their discussion
opened with some rules that govern plant collec-
tion: the healer purifies himself and regards
Monday and Thursday as favourable days; a
doctrine of signatures is apparent in selection for
attributes such as colour and shape; time of day



and position of sun are important; plants are
addressed by prayer and in culturally salient
terms. All plant parts are used, dried individual-
ly and stored in special fashion (e.g., powdered
by virgins and touched only by healers) and later
combined by the healer into medicine bundles
whose specific composition he learned from
ancestor spirits. Plant medicines are administer-
ed by various modes of application and combina-
tion, depending on therapeutic objectives and the
circumstances of a particular disease episode.
Infusions that wash the body purify to prepare
(“open”) the body for cure and cement the
patient-healer relationship. Often the wash is spe-
cified for a specific location, for example at an
anthill or crossroads. Beverages are prepared in
dosing schedules that are marked numerically
e.g., four for men, three for women. Medicines
may be delivered via the smoke of burning plants
or the steam that rises from their decoction.
Other plants are applied during massage or
rubbed onto joints or body parts. Certain plants
are cooked into foods that are regarded to be
nutritious but not ordinarily eaten, such as
chicken, milk, eggs, and oils. Early in the thera-
peutic process, plants may be used to induce
vomiting to assure that the disease substance
leaves the body. Finally, plants (and other
materials) are fashioned into protective amulets.
Seereer medicine partly overlaps biomedical
ideas of disease aetiology and therapeutic ratio-
nale. Diseases are caused by worms or agents that
enter or leave the body through various orifices,
and move up and down through the body.
Medicines weaken or kill the illness to make it
leave, and repurify the body. Burtscher and
Heidenreich demonstrated that although the uses
of some Seereer plants are consistent with their
pharmacology, as understood by biomedicine, the
symbolic and ritual dimensions of healing are
equally important. The strength of this theoreti-
cally balanced presentation treats plants as both
biodynamic and cultural objects.

Two additional papers from the Department of
Ethnomedicine will be included, with those
already discussed, in the published conference
proceedings. Dr. Afework Kassa’s “History and
Practice of Ethnopharmacology in Ethiopia”
opens with the observation that more than half of
Ethiopia’s sixty million people rely on indigenous
medicine, which is comprised by botanical specia-
lists, birth attendants, bone setters, barber-sur-
geons, and specialists in sorcery. In the last two

decades traditional medicine has been formally
recognised in Ethiopia through formation of the
Ministry of Health Coordinating Committee, the
National Research Institute Department of
Traditional Medicine (DTM), and the Ministry of
Agriculture Institute of Biodiversity; and appro-
priate curricula have been developed in the
Departments of Pharmacognosy, Geography, and
Botany at the University of Addis Ababa. These
units provide infrastructure for ethnopharmaco-
logic research, including support for the dis-
covery of the efficacy of Phytolacca dodecandra
(Phytolaccaceae) in the prevention of schisto-
somiasis. In 1993 the DTM published the book
Medicinal Plants and Enigmatic Health Practices
of Northern Ethiopia. Dr. Kassa’s paper conclud-
es with examples of which and how medicinal
plants are used, a call for government assistance
for traditional healers, and the admonition that
these important traditional therapies should be
evaluated according to conventional standards in
pharmacy, pharmacology, and pharmacognosy.

Wondwosen Teshome’s “Indigenous Medicinal
Plants Used in Ethiopia” summarises his research
on the use of botanical medicines in Addis Ababa.
His six-month study in 1998 included vendors of
medicinal plants, healers, and patients represent-
ing primarily the Amhara, Oromo, and Gurage
ethnic groups. Significantly, this research recog-
nises that a significant amount of health care is
home-based and does not make the same mistake
that some ethnographers do in interviewing only
healers to describe “health practices of popula-
tion X.” Teshome reviews various of the instruc-
tions; some ritualised, that inform plant collec-
tion, preparation, and application. For example,
some plants should be cut with iron instruments
while the collector faces a particular compass
direction and the medicine applied only in the
afternoon. Three medicinal plants are reviewed
in some detail: Euphorbia candelabrum
(Euphorbiaceae), Allium sativum (garlic,
Liliaceae), and Datura stramonium (thorn apple,
Solanaceae). The papers of Kassa and Teshome
underscore the importance, and bear testimony
to the emerging knowledge, of botanical and
other traditional medicines in Ethiopia.

Dr. Nina L. Etkin is member of our Editorial
board, President of the International Society
for Ethnopharmacology and Prof. at the Dept.
of Anthropology, University of Hawaii at Manoa
Honolulu, Hawaii 96822 USA



Ethnopharmacologic Research

on Poisonous and Medicinal Plants from the Azande,
Central Africa

Armin Prinz

Introduction

The Azande are a farming and hunting popula-
tion living at the Nile-Congo watershed in the
corner between the boundaries of Sudan,
Central African Republic and the Democratic
Republic of Congo (former Zaire). They resist-
ed European conquest as late as the beginning
of this century. They have an exogamous clan
organisation, with the exception of the chiefs
and noblemen, who are members of the endo-
gamous Avungara clan. Since about 1920
European influence, especially the work of
Christian missionaries, has changed the tribal
situation completely. Not only have traditional
beliefs in witcheraft and sorcery, which had
played an important role in stabilising the
society, been opposed, but the whole social
structure has also been nearly completely dest-
royed. Another problem is the high sterility rate
in the population. Up to 45 % of the women
and up to 50 % of the men are infertile (Prinz
1986). The reasons for this are still not comple-
tely clear. Nowadays this situation is worsened
by the unstable political situation in this area.
Modern medical facilities are not existing any
more. Traditional medicine is the only kind of
treatment available for the population. Luckily
for the Azande, knowledge about plants and
traditional medicinal practices has survived the
destructive influence from outside.

In the course of my ethnomedical field studies
among the Azande during altogether 4 years
between 1972 and 1990, I have collected medici-
nal and known poisonous plants used by the
population and/or by specialised healers. 1
collected only those plants the use of which I
have observed and documented myself. This
and the fact that my field research was not
exclusively focused on ethnopharmacology, but
on medical anthropology in general, is the
reason that only a few plants have been gather-
ed during my staying in this area. In fact, the
Azande know quite a large number of medicinal
plants and have a huge general knowledge of

botany as well. So I was very astonished that
they identified the male and female form of the
dicecious liana yude (Manniophyton fulvum) as
the same plant, which appeared to me as a non-
botanist like two different species. However,
Azande don’t distinguish plants by their organs,
as scientific botanists do, but rather by their
general appearance including the environmental
characteristics of their habitat. Confusing can
also be that sometimes names are given to
plants according to their use. So it can happen
that different plants have the same name,
because they are used for the same purpose.
With the term kpoyo for example, two species,
Bauhinia reticulata and Grevia mollis, are
named, but not because they are not recognised
as different trees, but wooden sticks made of
both of them are used as medium for the
termite oracle.

Contrary to an opinion I previously expressed
(Prinz 1980) the plant names of the Azande
have not changed significantly in the course of
time. The lists of folk names and their scientific
terms prepared by Belgian botanists during the
period between the two world wars proved to be
still valid. For 15 plants of my herbarium,
which were recorded in these lists, the botanical
identification was the same.

Like the Azande knowledge of plants, their
medical practices are characterised by con-
stancy. Practically all treatment methods and
many traditional drugs that we know from the
1929 treatise on Azande healing by the
Dominican Father De Graer, are still in use
today. In line with the zeitgeist of that era, the
pharmacological value of the drugs was then
held to be extremely low. Evans-Pritchard, the
otherwise sensitive expert on the Azande, made
a condescending comment on their materia
therapeutica in 1934: “... I have no hesitation
in saying ... that their drugs almost entirely
lack therapeutic value ...”, an opinion that can
no longer be supported, as will be demonstrated
by the findings reported here.



Material and Methods

Altogether 27 drugs were documented. Some of
these are only of marginal pharmacological
interest, such as 3 species used in the tradi-
tional production of ash salt. These are rich in
iodine and therefore preventive of the common-
ly occurring goitre (Prinz 1993). Furthermore,
some of these plants only serve as additives in
magical practices and are therefore of ethnogra-
phic rather than medical significance. However,
caution is called for with such statements, for
what in the light of today’s knowledge may
appear as magical can at a later date be reveal-
ed as effective by natural science. A pertinent
example is the Indian medicinal plant Rauwolfia
serpentina, which after nearly 300 years of
therapeutic use in Europe, was eliminated from
the pharmacopoeia by “modern” scientifically
oriented medicine around 1820 as a “magical”
device. Its renaissance as highly effective medi-
cinal plant was inaugurated only in 1952 with
the discovery of the active ingredients reser-
pine, raubasine and ajmaline (Prinz 1996).

It was possible to botanically identify 23 of the
27 plants collected. Only those plants were
documented that could be followed without
interruption on their way from being gathered
by the healer, to being prepared and admi-
nistered, and the effects of which on the patient
could be recorded. I paid particular attention
to potential antimicrobial activity and obvious
poisonous effects.

We investigated in all ten different medicinal
plants used against “infections” in the broadest
sense of the word. It is extremely difficult to
translate traditional diagnoses into the precisely
defined clinical pictures of our medicine.
Consequently, we are reproducing here the
indigenous description for the use of the plants
investigated, as explained to us in the field:

1. vondio (Alchornea cordifolia):

Against diarrhoea, abdominal pain and infesta-
tion with worms: a decoction of the leaves is
drunk twice daily for three days.

2. pilidi baso (unidentified):

For inflamed and suppurating wounds; a hand-
ful of leaves is ground up and firmly rubbed
into the wound. This is continued until the
inflammation has subsided.

3. miliayele (Conyza bonariensis):

For inflamed wounds; the freshly pressed sap is
applied several times daily to the wounds until
the inflammation has subsided.

4. balizelu (Borreria ruellia):

Against dermatomycoses; the whole plant is
ground up and firmly massaged in, all over the
skin areas affected. This is continued until the
mycosis has been overcome.

5. mbumba (unidentified):

Against intestinal infections (particularly when
there are severe cramps); the extract of the
leaves is drunk several times daily. When the
patient is in great pain the solution is also admi-
nistered once daily as an enema.

6. kiwe (Acacia seyal):

Against toothache and oral inflammation; the
inner bark of the root is scraped off, mixed
with water and boiled for a short time. The
mouth is rinsed once daily for three days.

7. gbeule (Allophylus sp.):

Used against colds associated with catarrh and
headache; the extract of the fresh leaves is
drunk as tea several times daily and the vapour
from the hot solution is inhaled.

8. bavulubate (Asteraceae):

Used against diarrhoea; tea made from the
fresh leaves is drunk several times daily until
the trouble has been overcome.

9. bakati (Rhynchosia sublobata):

Used against abscesses; the bark is scraped off,
filled into a leaf rolled into a funnel-like shape,
a little water is added, the whole heated in hot
ashes and then infiltrated into the abscess
cavity after opening with a razor blade. The
wound is closed with a mixture of plant ashes
and groundnut oil.

10. tongbiloli (unidentified):

Used as diagnostic oracle; it has a hitherto
unidentified toxic action: the bark of this liana
is scraped off, mixed with water and infiltrated
into the eyes, ears, nose and mouth of the pati-
ent. If symptoms of poisoning appear after some
time (blood tinged mucus from the nose, spas-
modically closed eyes, nausea and vomiting)
then the patient’s illness is regarded as

curable.



Preparation of the plant extracts:

We prepared an aqueous and a methanol
extract of each plant. About 2-4 grams of the
fresh plant material was chopped with a knife
and then, after adding 20 ml of water (or
methanol), ground up in a mortar. A disposable
syringe was filled with this plant mixture and
then pressed out. The liquid thus obtained was
next filtered through filter paper, then drawn
once more through a disposable sterile filter
and finally poured into sterile tubes.

Testing by the microtiter method:

We determined the minimal bactericidal con-
centration (MBC) of the plant extracts in the
dilutions: 1:2, 1:4, 1:8, etc. on Miiller-Hinton
broth as culture medium. As inoculum we used

about 10° colony-forming units (CFU) per ml
and incubated for three days at 37°C. As
control, we grew a subculture on a solid culture
medium. The alcohol from the methanol
extracts was removed by insufflation of nitrogen
before the test.

For test purposes we used the following micro-
organisms:

Gram positive: Staphylococcus aureus (SA) and
Streptococcus faecalis (SF),

Gram negative: Escherichia coli (EC) and
Pseudomonas aeruginosa (PA),

Yeast: Candida albicans (CA).
Results

Bactericidal action was found in 50 out of the
100 test samples:

Bactericidal and fungicidal action of the Plant extracts tested

PLANT

vondio H*O
(Alchornea cordifolia) CH*OH
pilidi baso H*O
(unidentified) CH*OH
miliayele H*O
(Conyza bonariensis) CH*OH
balizelu H*O
(Borreria ruellia) CH*OH
mbumba H*O
(unidentified) CH*OH
Eiwe H*O
(Acacia seyal) CH*OH
gbeule H*O
(Allophyllus sp.) CH*OH
bavulubate H*O
(Asteraceae) CH*OH
bakbati H*O
(Rhyncosia sublobata) CH*OH
tongbiloli H*O
(unidentified) CH*OH

SA SF EC PE CA
1:>256 1:64 - - -
1:>64 1:8 1:2 1:2 -
1:2 - - - -
1:4 - - 1:2
1:8 1:4 - - 1:8
1:16 1:2 1:2 1:4 1:2
1:16 1:4 1:2 1:2 1:2
1:16 1:4 1:4 1:4 1:4
1:32 1:8 1:8 1:4 1:16
1:8 1:4 1:2 1:2 1:4
1:4 1:4 1:4 - -
1:8 1:8 - - -
1>64 1:32 - - -
1:4 - - -

1:>64 1:32 1:4 - 1:8



Since, on principle, in preparing all the plant
extracts, we bypassed maceration and carried
out immediate pressing and filtering, it is
possible that appreciably better results might
be obtained using the traditional procedures,
which invariably call for a much longer period
of extraction.

Beside these plants with antimicrobial action, 4
plants with obvious toxic effects could be studied.

1. Benge (Strychnos icaja) is the traditional
oracle poison of the Azande. This type of divi-
nation has already been known since the “dis-
covery” of the Azande by European explorers
in the second half of the 19th century, but the
identity of the plant has hitherto remained
unknown. Only after long and troublesome
investigations I succeeded in obtaining material
of this most secret drug. Chicken are used as a
medium for the poison oracle which is inter-
preted as positive or negative according to the
chickens’ surviving, or not surviving the poison
test. For detailed descriptions of this oracle
refer to Evans-Pritchard (1937) or Prinz
(1978). The poisonous effect is mainly due to
strychnine- and brucine-like alkaloids. The
plant contains at least 13 major alkaloid frac-
tions. New about Strychnos icaja is not the
plant itself but its identity with the benge of the
Azande (fig.1).
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Fig. 1: The oracle poison benge (Strychnos icaja) is
administered to young chicken for the consultation of
the oracle. The response of the oracle is positive or
negative, depending on the survival or not of the test
animal. Two chicken are required each time for the
oracle consultation, one for the actual question (here
the chicken already lies dead on the floor) and one for
the confirmation of the first response.

2. Tongbiloli (unidentified) is used as diagnostic
oracle. The healer administers this poison in
order to find out whether he can cure a particu-
lar patient or not. An aqueous extract prepared
from the bark or the root of this plant is instil-
led into eyes, nose, ears and mouth of the sick
person. A positive reaction indicating success of
the intended treatment consists of a strong
yellowish, slightly blood tinged secretion from
mouth and nose, appearing after a few minutes.
The eyes are closed in a spastic manner, the
neck is bowed (fig.2 & 3). In most cases vomit-

ing occurs some time later and general well
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Fig. 2: The poison tongbiloli is administered to the

patient’s eyes, ears, nose and mouth as a diagnostic
oracle. A toxic reaction indicates to the healer that the
illness is curable.
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Fig. 3: The positive reaction to the diagnostic oracle
tongbiloli consists of a strong yellowish and slightly
blood tinged secretion from nose and mouth, appearing
after a few minutes. The eyes are closed in a spastic
manner. Vomiting may occur later on.



feeling is affected over many hours. There is
some indication that persons have on occasions
died through this “treatment”. To date it has not
been possible to identify the plant. On initial
pharmacognostic testing no significant amount
of alkaloids could be found that would suggest a
parasympathicomimetic agent similar to physo-
stigmine. The extract of the plant shows remark-
able antimicrobial effects, as indicated above.
Toxicological investigations indicated significant
poisonous action and confirmed the observation
made in the field. However, at this time nothing
can be stated about the ingredients responsible
for such action. In test animals, death often did
not occur before 72 hours after administration
of the poison. Toxic symptoms were pulmonary
haemorrhage, disturbed blood coagulation,
CNS-induced spasms, or gangrene of the extre-
mities. A dose-effect relation could not be
produced. Mice of equal size from the same
breed, which received identical drug amounts
by intraperitoneal injection of equal speed,
would die after 15 min., after 2 to 3 days, or
would survive without further symptoms.

3. Mokoko (Tephrosia Vogelii) is the fish poison
of the Azande and contains an active principle
similar to rothenone. The leaves are pounded
and put into a basket, which is immersed into
the water until foam appears all around. Dead
or numbed fish will surface after about one
hour. This plant is therapeutically used in the
treatment of scabies. The affected areas are
washed with an aqueous solution of this drug
several times a day. Bed frames are also washed
with this solution, in order to combat bed bugs.

4. Ngbandia (Periploca lineari folia and
Parquetina nigrescens) are the two arrow
poisons of the Azande. They have been given
identical indigenous names because they are
used for the same purpose, although people
know that these are two different plants. The
latex-like sap of the plants is applied to the
arrow tips without further preparation. Its
lethal effect is due to the high content of cardiac
glycosides. The latex sap is also successfully
utilised to mend the inner tubes of cars and
bicycles.

Discussion

It is difficult to interpret these antimicrobial
activities, for amount and concentration of the
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active plant substances involved, in the aqueous
solutions investigated, are unknown. In order
to counter the argument that similar active
ingredients are to be found in all plants (in the
sense of an omnipresent “antibiotic principle”
of living matter), we investigated by the same
method medicinal plants known here in Europe
(Camomile Matricaria chamomilla, Calendula
Calendula officinalis, Marsh Trefoil
Menyanthes trifoliata, Plantain Plantago
officinalis, Melissa Melissa officinalis, Golden
Rod Solidago serotina, Solidago virgaurea,
Solidago canadensis), which are highly prized
in our own traditional medicine for use in
infectious and febrile conditions.

Only camomile was used in the form of a drug,
i.e. dried in accordance with the pharmaco-
poeia, since, because of the season, no fresh
material was available. All the other plants
were prepared in fresh state. Surprisingly
enough, we were unable to find any antimicro-
bial action in any of the European medicinal
plants examined.

It therefore seems proven that the traditional
medicinal plants from Central Africa contain
remarkable antimicrobial substances that could
definitely enrich our modern pharmacology.
The only difficulty is the reluctance of govern-
ment and non-government research institutions
to make available the appropriate research
specialists and provide the financing required
for the exhaustive investigation involved in the
isolation of unknown plant ingredients.

Of the poisonous plants, the oracle poison
tongbiloli above all appears worthy of further
investigation. Its botanical identification must
be pursued as a priority. We are planning such
a project in the near future, whenever its imple-
mentation will be feasible given the political
situation in this nowadays very unstable geogra-
phical region.
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“Interdisciplinarity’’: Case Studies of Misunderstandings

between Anthropologists, Ethnopharmacologists, and

Indigenous People

Ruth Kutalek

Introduction

Modern medicine is almost unthinkable without
the contributions of traditional pharmaco-
poeias. Important substances such as Chinin,
Cocaine, Morphine and Codeine, Curarine,
Vinblastine and Vincristine have their roots in
traditional medicine (Schiefenhével/Prinz
1984). In view of the loss of indigenous know-
ledge it is extremely urgent to undertake more
and better research in the field of ethno-phar-
macology. To reach this goal the cooperation
and coordination of the different disciplines
and actors involved - anthropology, ethnophar-
macology and traditional knowledge - becomes
essential. However, this aim is achieved with
more difficulties than it may appear at first
glance.

Obtaining case-material in the field of misun-
derstandings between sciences, and especially
between traditional and Western science, is dif-
ficult because scientists, with some exceptions,
rather speak and write about their successes
than about their failures. The material present-
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ed here is therefore mostly derived from my
own field experiences and from discussions with
colleagues.

Basic Misunderstandings

Traditional knowledge was never perceived
equal to Western science. Science has always
been and still is associated with Western culture.
Few people conceded to traditional sciences an
important role in enhancing knowledge of
humanity. This was even more so for traditional
medicine and indigenous pharmacopoeias
[There are some exceptions though. Weck, who
was senior doctor of the Imperial Colonial
Troops in German East Africa, is one of the few
in his time and maybe even up to now who
speaks of traditional medicine as a science
(Weck 1908)]. Only recently this attitude seems
to change (Nader 1996: XIII). The findings of
Western science have always been considered to
be universally valid and real. Western science
tends to dichotomise between indigenous know-
ledge and science. This opposition includes cer-
tain aspects that are believed to be valid and



excludes others that are seen as invalid or un-
scientific. “Contrast also tends to fix a positional
superiority in the mind of the categorises - the
notion that one is superior by virtue of being in
a position to create the categories, or to draw
the lines.” (Nader 1996:2) Laura Nader asks
“whether a narrowly demarcated science - one
restricted to contemporary Western ways of
knowing - provides us with the greatest source
of truth.” (1996:3) Science can only reflect con-
temporary concepts of truth. Therefore all
aspects of traditional knowledge, even if some
seem not to be understandable at present, have
to be recognised and not termed unscientific. If
some scientists say that “magical principles
have little to do with science” (Berlin et al.
1996: 44) it shows a disregard for data that
might be useful in the future. Armin Prinz has
given a very good example about a medicinal
plant, Rauwolfia serpentina (L.) Bent. ex
Kurz, which had been described in many old
European pharmacopoeias and acknowledged
as an effective herb. In the 18th century many
of these herbal books were cleaned of all
“superstitious” or “useless” plants, among them
the Rauwolfia. In the 1950 this plant was re-
habilitated, because investigations showed that
it is rich in important chemical constituents
(Prinz 1993). Are we able to decide at present
what will be “magic” and what will be “science”
in the future?

Another very basic misunderstanding is the
assumption that indigenous pharmacopoeias are
synonymous with traditional medicine.
However, indigenous pharmacopoeias are only
part of medical systems. Even if medicinal
plants and other remedies are important in tra-
ditional medicine, social, cultural, religious and
economic aspects play a role that is of equal sig-
nificance for the health and illness of people.
Often traditional pharmacopoeias are valued
higher than their underlying systems. They are
seen as the “rational” forms of treatment in
contrast to the “irrational” forms, which include
the use of “magical” substances or the conduct-
ing of rituals. This attitude has its roots in the
history of colonialism. Since its beginning mis-
sionaries from various churches have been
fighting the “superstitions” of the people, trying
to destroy the manifestations of their religion,
including the “irrational” elements of traditio-
nal medicine. The local knowledge of plants,
however, was often accepted because it was
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thought to be comprehensible and useful. The
attitude to contrast “rational” with “irrational”
forms of treatment is still found in many scienti-
fic articles.

Misunderstandings Concerning Concepts of Disease

It is difficult to translate terms of disease from
one medical system to another, in the same way
as the indication, why a certain remedy is used,
can’t be simply transferred. Definitions of
disease as well as the concepts how, why and in
which part of the body a remedy is seen active
are to a great extent culturally bound.
Considering this it is surprising what some
scientists understand of ethnopharmacology.
Long lists enumerate plants and their uses, and
they are compared with other pharmacological
or pharmacognostic works, alphabetically listed
by symptoms and/or scientific names. In ethno-
medical reality this kind of “smooth” compari-
sons are virtually non-existent. Rarely one finds
in these contributions indigenous points of view
[For an exception see Harjula 1980]; rarely it is
mentioned that medicinal plants are only part
of an indigenous healing system. A traditional
treatment is not merely the “sterile” provision
of roots, barks and herbs. It also involves the
understanding of nature and ancestors, spirits
or gods in the healing process (Iwu 1995: 118).
So called personalistic aspects or indigenous
notions of efficiency are almost always neglect-
ed. They are often called unscientific or irratio-
nal and are excluded from further research.
Armin Prinz (1990:97) has given an example to
show that this neglect is merely unjustified
[Many others have also criticized the investiga-
tion of indigenous pharmacopeas merely by the
point of efficency, dosage and contents as too
limiting (Friedberg 1990:77, Westerlund
1989:204)]. He cites N.E. Himes on the use of
contraceptive plants by South Sea islanders:
“These are undoubtedly ineffective since no
drug taken by mouth is known to Western
science that will prevent conception.” (Himes
1936:25) In a later edition of the book this
statement had to be taken out overtaken by the
findings of Western science.

Misunderstandings regarding terms of diseases
can greatly influence scientific research. During
field research in Belize Michael J. Balick found
out that several plants are used traditionally to
treat “cancer”. He further on recorded these



plants as having presumed “anticancer” activi-
ty. Only after some time did he realise that the
word “cancer” amongst healers in Belize and
also elsewhere in Central America is the local
word for “an ailment characterised by severe,
weeping open wounds that are chronie, spread-
ing and difficult to heal” (Balick 1995: 5/6).
This is, by the way, one of the few scientific
works that also admits failures in the course of
a research.

The Swabhili expression “Ninauma tumboni” can
be translated as “I am suffering in the stomach”.
However, the meaning can be manifold, reach-
ing from diffuse complaints in the belly to pain
in the stomach or pain during pregnancy. When
a traditional healer therefore claims that a
plant is “good for the stomach” it may include
several meanings. Recently I had a discussion
with a medical doctor, who is also working on
shamanism. He believed that for all people in
the world “stomach” is the same thing as well as
the perception, how it functions, is similar. |
gave him my example from Tanzania that didn’t
really seem to convince him.

A. A. Craveiro gave a vivid example concerning
data in pharmacognosy research. He and some
colleagues were studying a plant from the
Euphorbiacea family called Croton sonderia-
nus. It was brought to his laboratory with the
information that it was a very effective contra-
ceptive. They decided to find out why this spe-
cific plant is used by the local population and
not anywhere else. He learned that the long
sticks the plant yields are kept by the wife next
to the bed and when the husband comes home
during her fertile period, she just hits the hus-
band three times with the stick. That is seen as
a very effective contraceptive. (Craveiro 1995:
55) For the ethnopharmacologist it may not be
of interest to ask any further questions. He has
decided that this information is of no use to his
research. The anthropologist’s task is to go
beyond this assumed “superstition” and ask
questions regarding indigenous concepts of
effectiveness. Why do people think that this
method/plant works? What do they understand
by a certain disease? What are the social
aspects of a certain disease? ete.

Misunderstandings in Communication

The following field experience is from Richard
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A. Shweder who did research on cultural psy-
chology in Orissa, India. One might assume that
this field of science has nothing to do with ethno-
pharmacology. However, regarding problems of
communication this example is important for
ethnopharmacology and in fact for social
anthropology in general. Shweder was speaking
to some of his colleagues who were bilingual in
Oriya and English about a woman whom he
intended to employ as an assistant. Someone
said: “You should hire her to work with you.
She is a very shy girl. Yes, hire her. She is a
very shy girl.” He immediately realised that
there had to be some kind of communication
problem because they seemed to use the word
“shy” in a rather unexpected way, at least not
designed to emphasise the virtues of an assi-
stant-to-be. Shweder came to know that they
used the word “shy” as a translation of the
Oriya word “lajja”, which has a lot of lexical
meanings. In the end of his investigation he
arrived at the notion of “respectful, restraint”
as a translation of “lajja”. This virtue is seen as
powerful, good and civilised. This experience in
cross-cultural translation led him to the ques-
tion, “What are the component parts of the
concept of an “emotion” that might enable us to
make reasonable decisions about whether
mental state terms are equivalent across langua-
ges?” (Shweder 1999: 68) Isn’t the same reflec-
tion applicable for terms of disease?

Misunderstandings between Western Scientists
and Indigenous People.

My first encounter with ethnopharmacology was
in the course of ethnomedical field research
aimed at documenting the life story of a tradi-
tional healer, Steven Lihonama Lutumo, in
Tanzania (Kutalek 1999). Besides recording his
biography I took part in divination and healing
sessions, participated in rituals and learned
about the medicinal plants used by Lutumo.

It was at the very beginning of my first field-
work. I was sitting in the courtyard of Lutumos
compound, practising participant observation
which means I waited for “something to hap-
pen”. Lutumo and one of his helpers carried
piles of various cut roots, barks and herbs out
of a small chamber to be dried in the sun. They
placed everything carefully on a small platform
in the middle of the courtyard. I watched them,



wondering what was going to happen next, not
daring to help them, because I was unsure
whether I was allowed to touch the plants at all.
Finally Lutumo waved me to come. He explain-
ed to me that he wanted to show me the diffe-
rent uses of these plants. Happily I unpacked
my tape-recorder and asked him if it was ok. to
record everything what he was saying. He nod-
ded. One after the other he pointed to the chips
of roots and barks and powders lying in front of
us, explained the use of each of them, and gave
me their names. Each pile looked more or less
the same to me, varying only little in colour and
texture. Stoically I recorded everything and
transcribed it in the evening. On the next occa-
sion | asked him to show me the same plants in
the bush, hoping that I would get to find out
what they really looked like. He agreed imme-
diately. However, the visit was postponed many
times and finally I got the impression that he
was actually not willing to show the plants to me
in their original surrounding. Some friends told
me that he was probably too polite to tell that
he didn’t want to do so. I had to change my
method. From now on, whenever he brought a
bundle of plants from the bush, I would pull
out one of them and ask him everything I want-
ed to know. To this he responded openly. I was
obliged to go to the bush by myself later to find
the plant to put in my herbarium file. It cost me
hours and hours but most of the time I was suc-
cessful. Sometimes Lutumo and I met in the
bush by chance, waving at each other and
asking what the other had found.

On another occasion I asked him about the
ingredients of his “universal medicine” -
various powders that are each kept in separate
calabashes, closed firmly with a maize-spadix.
For every patient he mixed the powders indivi-
dually. After several discussions he said he
would label all the calabashes so that I would
know what plant was in which calabash but he
never actually did so. After some time | gave
up. I accepted that he did not want to show me.
He told me that I would come to know the
plants better with each patient. His motto was
“learning by doing”. He refused to only show
me the plant, describing the symptoms it is used
for and its preparation without a practical con-
text. This was his way of teaching me.

The first misunderstandings I encountered were
manifold and I suppose, many researchers
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encountered the same problems. First Lutumo
explained to me his already processed or half-
processed remedies. It was impossible for me to
differentiate the various piles of barks and
roots, let alone identify a single plant. It seems
to be a usual method of traditional healers to
show foreigners and even their own kin only
powders or otherwise processed remedies, sus-
pecting that they might use the information for
their own benefit. But I do not believe that
Lutumo feared this because he did explain the
plants to me, but he obviously did not want to
show me the place where they grew. I had to
find out myself. Our basic misunderstanding
took root in different concepts of learning. He
must have presumed that I already possessed
certain knowledge of indigenous plants, the
day-to-day knowledge of a Bena. He expected
me to learn in the practical situation watching
what kind of remedies he would apply in a cer-
tain case. I expected him to explain the plants
outside these situations as well.

From the very first day it was striking to me
that quite a lot of his remedies were used for
magical purposes, to defend uchawi - witch-
craft. I also noticed a discrepancy in the infor-
mation he gave me in the beginning to what he
told me later. First he stressed the magic use of
a plant, later, when I saw him using it in a con-
crete situation, he underlined its, what we
would call, physiological effects. Only after a
while I realised that this discrepancy only exist-
ed in my own mind - Lutumo himself did not see
any contradiction. For him both uses were
equally valid. Should I include this magical use
in my field data or leave it out because of its
supposed unscientificness? Should these find-
ings be handled as ethnopharmacological data
or not? If we are to document indigenous phar-
macopoeias from the point of view of the people
will it not be our duty to include information
that may seem “unscientific” to us but very
logic to the concepts of local people? Shouldn’t
it be essential to accept the informant’s world
vision entirely? I finally decided to take an emic
approach feeling that this is the way we can
most appreciate the other’s way of seeing the
world. At the same time I am very well aware
that this can only be done approximately. |
wouldn’t dare to say that anybody could fully
know the other’s truth.

This kind of misunderstandings can give rise to



a great distrust of indigenous people towards all
kinds of researchers and scientists. To illustrate
this I want to talk about an experience I had in
Ethiopia where Armin Prinz and I visited one
of our department’s Ph.D. students. One day
we were invited by the director of the Ethiopian
Healer’s Association. This organisation was
founded by traditional healers and issues
licenses for traditional health practitioners. Its
office is in the building of the Institute of
Biodiversity. Apart from the director, who is a
traditional healer himself, two other gentlemen
were awaiting us in the office, both traditional
healers as well. Our discussion was a bit slow
moving because none of the present spoke
English and the translation from and into
Ambharic took a lot of time. The topic evolved
around herbalism. All present declared that
they would only use medicinal plants in their
work and denied that members of their associa-
tion practised any form of ritual or spiritual
healing. We said that herbal medicine was cer-
tainly very important, but we were much more
interested in these other aspects of healing.
They seemed to be quite astonished about that.
Before, they made the impression of being with-
drawn in their talking and gestures in an almost
lethargic manner. After changing the topic,
however, the conversation became much live-
lier. One of the healers very vividly deseribed
his own work as a traditional healer, still a bit
cautious in the presence of the director but
none the less did he include also the spiritual
aspects of his work. Everybody wanted to be
first in telling his stories. But “officially” they
are all herbalists, not wanting to have anything
to do with this “superstitious nonsense”.

During the conversation the director was hold-
ing a small bottle filled with a liquid. He
explained that this remedy helped in various
kinds of eye-infections. He would not tell any-
body its composition, and certainly not to the
pharmacognosists, because they did not respect
the work of the association. To stress his state-
ment he gave the example of the discovery of a
molluscizidous plant, endod (Phytolacea dode-
candra), which was based on the knowledge of
some traditional healers who did not benefit at
all from revealing their knowledge to Western
science.

A few days later we were invited to a meeting
with, as we assumed, other members of the
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association. However, besides the director of
the Healer’s Association only members of the
Institute of Biodiversity, among them a biolo-
gist, were present. The latter spoke English
fluently and played a major role in our discus-
sions. At one point I recalled the conversation
with the director and mentioned that a coopera-
tion between pharmacognosists and traditional
healers seemed not to be favoured by the tradi-
tional healers. Whereupon the biologist repri-
manded the director rudely in Amharic telling
him that he shouldn’t say this sort of things to
Westerners. This was translated to us only after
the discussion.

... between Ethnopharmacologists and
Anthropologists

The basic misunderstanding between ethno-
pharmacologists and anthropologists seems to
lie in their different perceptions concerning the
approach to ethnopharmacology - the way of
social science or natural science. “Ethnologists
as representatives of the ‘ethnological’ point of
view often regard our field merely as an ‘ethno-
graphy of human concepts concerning the
effects and uses of medicinal plants in a cultural
and social context’, while on the part of the
scientists of the ‘pharmacological’ school, the
fact that certain plants are used in ethnic
medicines frequently just replaces the random
principle in their selection of plants for further
chemical analyses.” (Prinz 1990:95)

Difficulties also evolve out of the misperceptions
of the other’s methods, the other’s possibilities
and limits. The social scientist usually learns
about disease concepts and disease aetiology, he
knows how the people he works with perceive
the human body, how they understand it func-
tions, what role ancestors and spirits play in
illness/health of “their” people. When a tradi-
tional healer speaks about a certain disease the
anthropologist is aware that the healer’s under-
standing of the disease does not necessarily cor-
respond to the premises of western bio-medi-
cine. Anthropologists and other social scientists
collect necessary and important information
about the basics of human relationships and
illness. But asking them about medicinal plants
you come to know that some of them do not
even know about the basic techniques of collect-
ing plants let alone how and where to have them
identified. Some are even ignorant about the



fact that a herbarium file is necessary for
further documentation. Others present plant
material that is impossible to identify - ominous
barks, roots and powders that are used in tra-
ditional medicine, hoping that “something can
be done with it”. I saw social anthropologists
whose field-data were - to say the least -
questionable. Some didn’t collect plant material
to have it identified. The data relied on indige-
nous plant names and was not verifiable other-
wise. I also saw nicely collected herbarium files,
correctly numbered on each sheet, but the
numbers on the sheet didn’t correspond with
the documentation in the field notebooks. I saw
careless documentations with missing data as to
where the plants were collected and what they
are traditionally used for. Anthropologists
usually know about the basics but they often
have no idea about other data necessary for a
qualitative and balanced scientific research.
Botanists and other natural scientists, on the
other hand, know well how, what parts and
what amount of the necessary plant has to be
collected so that it can be used for further
scientific research. What they often do not care
to investigate is the specific indications the
plant is used for traditionally. In their reports
they may document that it is used for certain
diseases. They might not know or have not
cared to ask whether according to the ethnic
group’s body concepts this certain disease may
have varied meanings and therefore may not be
easy to translate into Western terms of disease.
Often natural scientists forget the social, eco-
nomic or religious background of an illness.
Another point that pharmacologists do tend to
underestimate is the time factor. I can’t con-
ceive how field data of dozens of plants from
various families can be collected in a few weeks
only, as Hedberg et al. (for example 1982) were
doing. Maybe they used a special method,
which they, however, didn’t find necessary to
mention.

As Nina Etkin put it: “Anthropologists ... have
studied medicinal plants as cultural objects in
order to relate medical cosmologies to percep-
tions of the biological universe. And botanists
have been more likely to investigate phytoche-
mical constituents devoid of cultural and other
contextual data. Thus, until recently, much of
ethnopharmacology was either biologically dis-
interested or ethnographically naive.” (Etkin
1990: 149)
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Research from Within

For ethnopharmacological research it is vital
that emic views of the people we work with are
accepted. Up till now this has not been given
enough consideration. As David Young and
Jean-Guy Goulet put it, “emic views are not
considered as serious alternatives to Western
scientific conceptions of reality.” (Young/Goulet
1994:10) To illustrate this emic view I would
like to give you an example from my field
studies.

The Bena of Tanzania understand by the term
lyang’ombe a group of plants (of which one
could be identified as Geniosporum aff. rotun-
difolium Briq., Labiatae), a technique to
bewitch somebody and a disease at the same
time. Most lyang’ombe plants are trees or
shrubs, only one of them is an herb. To diffe-
rentiate these plants they are designed as, e.g.
the old, the big, the small, a male or a female
lyang’ombe. Lyang’ombe is also the term for a
disease which begins with pain in the feet and
the knees, the legs begin to swell, the patient
generally feels weak and is not able to work
anymore. Further symptoms can include bloody
diarrhoea, loss of weight, vomiting and dizzi-
ness. The cause for this disease is bewitching
with lyang’ombe. One of the lyang’ombe plants
is used as an agens. The plant is treated magi-
cally and buried at a crossroad were the victim
will “jump on it” and thus get infected.
Lyang’ombe moves through the blood. It “sucks
the blood from the victim”. He becomes weaker
and weaker until he eventually dies. As the tra-
ditional healer Lutumo puts it: “Lyang’ombe
first attacks from the stomach, then it runs to
the legs where it stays for some time. Then it
comes back again to get more blood from the
victim. The person gets very weak. It comes up
slowly from the legs. When it moves here (he
points to his stomach), it stays. But when it
stays here (points to the upper part of his
stomach), if it dries here, if it has sucked every-
thing, the victim will die.” The death of the
victim, however, doesn’t mean that lyang’ombe
becomes ineffective. It is seen as a personified
being that starts to develop a life of its own. If
lyang’ombe is once set free it can go on existing
without his former “owner” or “sender”. It
searches for another victim who is most often
blood-related to the first one. Therefore it is
extremely important to interrupt its circulation



what can be done with special techniques and
the administering of one of the lyang’ombe-
plants as a counter-medicine.

In the minds of people the effectiveness of drugs
very often implicates much more than just
physiology. A natural scientist may only see the
plant and its use for certain indications. He
might further note that it is used for magical
purposes without understanding that these
plants are not merely plants in our sense but
imbedded in a whole cognitive system of nature
perception.

Conclusion

Qualitative methods should be the basis of eth-
nopharmacological research to overcome these
misunderstandings and to give people the space
to express their own concepts. Ideally, scientists
from different disciplines should know about
each other’s methods and possibilities. An
anthropologist working in the field should know
the basics of how to collect medicinal plants,
what parts of the plant to collect, how to pre-
pare these parts, and what questions to ask of
the informants in order to render material that
is useful for further scientific investigation. A
pharmacologist should know about the ade-
quate anthropological field methods like partici-
pant observation or interview techniques and
the problems that are likely to be encountered.
If we can overcome these misunderstandings a
fruitful cooperation will be possible.
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