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Knowledge and use of medicinal plants

in Yuracares communities. TTPNIS,
Cochabamba, Bolivia

Conocimiento y utilizacién de plantas medicinales en
comunidades yuracares. TIPNIS, Cochabamba, Bolivia

Andrés Peredo Lazarte *
Traumatologist and Orthopedist, Bolivia
Cyntia Roxana Pinto Rio

Hospital German Urquidi, Bolivia

Abstract:  Objectives: The aim of this study was to analyse the socio-cultural
characteristics, use and knowledge of medicinal plants in the indigenous Yuracares
communities of San Benito, San Juan and San Andita.

Methods: A descriptive study was carried out, but from a qualitative and quantitative
approach. The universe was the indigenous Yuracaré inhabitants over 18 years of age,
belonging to one of the three communities: San Benito, San Juan and San Andita. The
sampling was intentional, directed or non-probabilistic, as they are small populations,
obtaining a sample of 95 participants.

Results:the average age is 29 years with a standard deviation of 11.9 years, 55% are
women and 45% are men, 73% have a marital status of stable union or cohabitation. In
terms of education or schooling, we find an average of 4 years of study and when grouped
by levels we see that more than 50% have a basic education. Ninety-five percent of the
population is aware of the existence of medicinal plants in their community, mainly used
for gastroenterological conditions.

Conclusions:gastrointestinal complaints are the main reason why these communities
resort to the use of medicinal plants. The species Mansoa Alliacea and Petiveria Alliacea
are the most commonly used plants in the Yuracaré indigenous communities. Keywords:
medicinal plants, indigenous Yuracaré people.

Keywords: gastrointestinal complaints are the main reason why these communities
resort to the use of medicinal plants, The species Mansoa Alliacea and Petiveria Alliacea
are the most commonly used plants in the Yuracaré indigenous communities, : medicinal
plants, indigenous Yuracaré people, medicinal plants, indigenous yuracares.

Resumen: Objetivos: el objetivo del presente estudio fue analizar las caracteristicas
socioculturales, el uso y conocimiento de plantas medicinales en las comunidades
indigenas yuracares de San Benito, San Juan y San Andita.

Mcétodos: se realizd un estudio de tipo descriptivo, pero desde un enfoque
cualicuantitativo. El universo fueron los habitantes indigenas yuracares mayores de 18
afos, pertenecientes a una de las tres comunidades San Benito, San Juan y San Andita. El
muestreo fue de tipo intencional, dirigida o no probabilistico, por tratarse de poblaciones
pequenas, obteniéndose una muestra de 95 participantes.

Resultados:la edad promedio es de 29 afios con una desviacién estandar de 11,9 afios,
55% son las mujeres y 45% los varones, 73% tiene un estado civil de unién estable o
concubinato. En cuanto a grado de instruccién o escolaridad encontramos un promedio
de 4 afios de estudio y cuando se agrupa por niveles vemos que més del 50% tiene una
formacion bésica. E195% de la poblacién conoce de la existencia de plantas medicinales
en su comunidad, utilizadas principalmente en afecciones gastroenteroldgicas.
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Conclusiones: las afecciones gastrointestinales son la principal causa por la que estas
comunidades acuden al uso de plantas medicinales. Las especies Mansoa Alliacea y
Petiveria Alliacea son las plantas mas utilizada en las comunidades indigenas yuracares.

Palabras clave: plantas medicinales, indigenas yuracares.

Traditional medicine, according to the WHO, is all knowledge, skills
and practices based on the theories, beliefs and experiences of different
cultures, whether explainable or not, used to maintain health and prevent,
diagnose, improve or treat physical and mental illnesses L

The use of plants for medicinal purposes is as old as the history of
man himself, who, out of necessity, perfected their use, and each culture

has acquired knowledge that has been passed down from generation to

generation 2,

Medicinal plants were from the very beginning those that provided
the basic structures for numerous medicines of academic or conventional
medicine >.

The medicinal effect of plants results from their active constituents
or secondary metabolites such as alkaloids, flavonoids, mucilages, bitters,
glycosides, essential oils and terpenoids 4,

Today, according to WHO estimates, up to 80% of the world?
s population relies on traditional herbal remedies '. The interest
in traditional medicine and herbal medicine has been the subject of
several studies, but there is a trend towards a decrease in the use of
herbal medicines by health professionals; their treatments are based
solely on synthetic drugs, even in the treatment of health problems

diagnosed as minor illnesses > . In the case of rural populations, access
to pharmacological medicines is restricted for many reasons, such as
travel to a pharmacy, high costs, cultural aspects, and difficult access to
health centres, with herbal medicine being the main therapeutic resource

available ©.

Bolivia?s high cultural and biological diversity is expressed in a wide
range of traditional medicine practices, but the main one is through the
use of plants. Article 35 of the Political Constitution of the Plurinational

State of Bolivia recognises the traditional medicine of indigenous peoples

as an integral part of the Bolivian national health system 7,

The objective of this study was to analyse the socio-cultural
characteristics, use and knowledge of medicinal plants in the Yuracares
indigenous communities of San Benito, San Juan and San Andita.

The Yuracares indigenous communities of San Benito, San Juan San
and Andita are located within the Indigenous Territory of the Isiboro
Secure National Park (TIPNIS), an area between the departments of
Cochabamba and Beni. The Yuracares communities are settled on the
banks of the Isiboro River 90 km from the town of Villa Tunari, which
is 160 km from Cochabamba.
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Material and methods

A descriptive study was carried out, but from a qualitative-quantitative
approach.

The universe was the indigenous Yuracares inhabitants over 18 years
of age, belonging to one of the three communities of San Benito, San
Juan and San Andita. The sampling was intentional, directed or non-
probabilistic, as they are small populations, obtaining a sample of 95
participants.

The field study consisted of two phases: first, a structured houschold
interview was conducted with 36 male and female inhabitants of San
Benito on the first day; then the community of San Andita was visited,
obtaining 27 participants; and finally, 32 participants were obtained in
the community of San Juan. The structured interview used consisted
of two parts, the first comprised 7 questions on the general data and
characteristics of the inhabitants, and the second part contained 9
questions on the characteristics of knowledge and use of medicinal plants.
This first part allowed for the identification of key informants, 12 of
whom were willing and accepted to participate in the focus group. This
focus group was held in San Benito, during which time the participants
explained their knowledge and recounted their experiences in the use of
the 8 most commonly used medicinal plants.

Then with the guidance of Don Gumercindo Lopez from San Benito,
they proceeded to the identification and collection of the specimens or
their different parts of the main plants. The main materials used were 95
copies of the structured interview, pens, a Sony 12 megapixel camera and
a Sony MP3 recorder

Results

The average age is 29 years with a standard deviation of 11.9 years, 55%
are women and 45% are men, 73% have a marital status of stable union
or cohabitation.

In terms of education or schooling, we find an average of 4 years of
study and when grouped by levels we see that more than 50% have a basic
education, only 2% have an education in some technical branch, and there
is an important population that has no education at all ( Figure 1).

Correlation between age and years of study
¥=-0.1516x+8.9009

R*=0.3557
PEARSON = -0,596423

AGEINYEARS

Figure 1.

Correlation between age and years of study in indigenous Yuracaré communities

The main occupation of the inhabitants of the Yuracares indigenous
communities is agriculture (40%), followed by housework and fishing
for men, and housework is the second most important occupation for
women.
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Of the 95% of the population knows or knows of the existence of
medicinal plants in their community, but only 77% of them have had
recourse to medicinal plants at some time for therapeutic purposes
for themselves or their closest relatives. Of all of them, 22% of those
interviewed say that they practice traditional herbal medicine using
existing plants in their communities, but this practice is carried out in the
family or in the community ( Figure 2).
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Figure 2
Characteristics of knowledge and use of medicinal plants in indigenous communities

The relationship between the use of medicinal plants and years of study
shows us that there is an inverse relationship, the higher the level of
education of the population, the lower the use of medicinal plants ( Figure
3), in this figure the numbers in the horizontal direction from 1 to 12
are the years of study and the numbers in the vertical direction are the
number of people who did or did not use medicinal plant

Jalliia s
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-5

Source: Structured interview.

Figure 3.
Relationship between use of medicinal plants and years of study in indigenous communities

Between 20 and 40 years is the population that most uses medicinal
plants, but this may be influenced by the demographic characteristics of
these communities, as they are settlements with a population pyramid
with awide base and a fairly narrow top, predominantly young population

( Figure 4).
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Figure 4

Use of medicinal plants according to age groups in indigenous communities.
Main conditions for the use of medicinal plants

The main conditions in which medicinal plants are most frequently used
are conditions that were categorised as gastroenterological (diarrhoeal
diseases, abdominal colic, intestinal parasitosis, gastritis, among others).
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Respiratory conditions were colds, coughs, pneumonia, lung pain, and
others, and the most frequently mentioned dermatological conditions
were spundia, wounds, post-sores, and others ( Figure 5).

5 GASTROINTESTINAL RESPIRATORY CONDITIONS.
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Figura S.
Principales afecciones para la utilizacién de plantas medicinales en comunidades indigenas.

Results of the unstructured focus group interview on the use and
knowledge of medicinal plants

1.1. Mansoa alliacea

Mansoa alliacea or mémélé in Yuracaré, is a plant of approximately 1
meter high, it can be easily found in these communities either in the bush,
on their roads (puu) or near the houses. All parts of this plant release a
garlic aroma (allium sativum), hence it is also known as ?ajo de monte??
or ?ajo bejuco?. In some countries such as Ecuador and Peru it is known
as ?ajo sacha??, the main components are sterols, with inhibitory activity
on neoplastic cells in rats, anti-inflammatory, antifungal and antibacterial

activities. Their chemical composition may vary according to soil type, age

of the plant, season or geographical location 8.

Those who provided the information agree that it is one of the most
used natural remedies in these communities and one of its most frequent
indications is colic, abdominal discomfort or pain and anaemia, the peel
or bark of the plant is scraped and soaked together with the leaves in warm
water, then the patient has to take a bath once a day with this preparation
until he recovers (according to don Feliciano Cayuba).

Another form of application is to prepare a mate from the husk of the
plantand then drink halfa glass for stomach pain (binta sopto), according
to dona Carmela Fabian. The antibacterial activity of Mansoa alliacea
against Gram-positive bacteria is mainly due to allyl trisulphite, diallyl
disulphite, tetrasulphite and methyl sulfinyl *

1.2.Petiveria alliacea
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Petiveria alliacea, elefiu or aputuqui in Yuracare, is a plant of maximum
1 metre in height, its leaves are small and sparse, the stem is thin, straight
and not very branched, it is found in peri-domestic areas, and some people
plant it in their backyards.

According to Gumercindo Lopez and Estelio Noza, it is a good
remedy for ?2desombro?, ?malviento?, 2moched?, ushuri (fever), binta dala
(headache), anaemia, espundia, sobbo (parasite), binta sopto (stomach
ache), swelling or in cases of curse.

To relieve body pain, according to Estelio Noza, the fresh root is
scraped, soaked in 1 litre of warm water for 1 hour, then half a glass is
drunk twice a day. For fever and discomfort, boil the leaves or the whole
plant for 15 minutes, then bathe the affected person, especially children,
as often as required. In case of stomach ache, discomfort and cough, scrape
the fresh root in warm water and drink half a glass until you recover, ?it is
quite bitter, but at the same time good medicine?, says Dofia Olga Botega,
from San Juan.

To cure ?espundia? or leishmaniasis, the leaves of the plant must be
dried, turned into powder and applied to the site of the lesion. According
to dofia Carmela Fabian, it is also useful for cases of witchcraft or ?curses?,
the whole plant is boiled, then the preparation is placed under the bed of
the sick person, for a steam bath, and the whole body is rubbed with the
same preparation. It is also useful for intestinal parasitosis, in this case the
root of Petiveria alliacea is used crushed and soaked, then 2 spoonfuls of
this preparation are given to drink before meals for three days.

Petiveria alliacea has a varied chemical composition, hence its many
traditional uses, which have been validated by modern pharmacological

research, particularly for psycho-affective disorders '°. In an experimental
study on rats, Petiveria alliacea had a toxic effect by reducing antioxidant
capacity and increasing methaemoglobin levels ''.

The sulphuric substances in the root of Petiveria alliacea have a
toxic effect on the body, reducing antioxidant capacity and increasing
methaemoglobin levels. The plant?s sulphuric substances have in vitro
antimicrobial properties against P. aeruginosa, S. aureus and C. Albicans
1

1.3.Uncaria guianensises

Uncaria guianensises, bayachi or bayabachi in yuracare, is a climbing
tree, it has thorns in the shape of claws or cat?s claw, its leaves are elliptical,
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its color can range from red to cherry or white depending on the species.
It is available everywhere, not only in these communities but throughout
the tropical region.

According to Estelio Noza, it is used for abdominal pain or colic,
diarrhoea, gallbladder problems, kidney ailments, body aches, wounds,
spells and espundia.

According to Esperanza Noza, to cure diarrhoea it is necessary to
prepare a mate from the fresh peel, you can boil the peel for half an hour
or simply soak it in boiled water until it turns purple to black. The dose
for adults is 1 glass and for children half a glass every 6 to 8 hours until the
preparation is finished or until healed. For abdominal colic, cleansing of
the body or kidney ailments, a mate is prepared from the dried branches
or shells until the water turns reddish, then it can be taken 2 or 3 times
a day, or even a litre can be prepared and drunk little by little until it is
finished, according to Ediversa Rivero from San Andita, or a cup of the
water that the plant has in its stem can be taken directly, according to
Margarita Noza.

To heal wounds, according to Estelio Noza, a piece of the plant?s peel
should be crushed and applied as a poultice on the wound. Now for
leishmaniasis or spundia, the leaves of the plant are dried and then crushed
and applied directly to the site of the lesion.

1.4. Piper peltatum

Piper peltatum, isunayle ati in yuracare, is a 1 metre high plant, peri-
domestic, characteristically with large laminated leaves, with several thin
stems, each with 2 to 3 flat leaves.

It is used for bruises (contusion), postema (swelling or abscess), ushuri
(fever), inflamed wounds, stomach ache, ear-shock (fright) and for joint
pains.

According to Pascual Cartagena, the fresh leaves are used to cure
postema (swelling or abscess) for which about 10 leaves should be crushed
and mixed with tobacco and then applied as a poultice on the area of
injury, some leave the poultice on until the next day. According to don
Gumercindo Lopez, the sooner it is applied, the faster the post-sore will
disappear. The same man indicates its usefulness in cases of fever and
headache, in which case several leaves of the plant must be crushed, then
soaked in water and the child is bathed with this preparation. The root of
the isunayle is also useful according to don Humberto Nusies, for tummy
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ache (abdominal pain), a mate is prepared from the crushed root and once
soaked in water a glass is taken twice a day until recovery.

To treat mocheo (frightened or scared in yuracare) a bath is prepared;
branches and leaves are boiled for 15 minutes and once it has cooled, a
bath is taken three times a day.

The extract (4-nerolidylcatechol) from the leaves of Piper peltatum and
Piper umbellatum has been studied to have inhibitory effects on the toxic

activities of Bothrops myotoxin '*. However, the study participants did
not mention the use of this plant for viper bites.
1.5. Laportea aestuans

Laportea aestuans, wishe in yuracare, is a plant up to 2 metres tall,
its leaves have many small thorns, which when in contact with the skin
produce itching and urticaria type reaction, hence the name ?pica pica?.
They are used for mocheo (fright) and lung disease (productive cough),
especially in children, in this case it is prepared as a mate in warm water
only from its leaves and drink a glass every day until healed.

According to Margarita Noza, this plant is easy to obtain and its use
is mainly in children, in case of fright or some ?evil?, with a branch or
just the leaves is gently tapped on the soles of the feet. In Brazilian folk
medicine, laportea aestuans is used for the prevention of osteoporosis, due
to its high content of free calcium 14

A chromatographic analysis of laportea aestuans extract concluded the
presence of an essential oil with antioxidant and antimicrobial activities

in vitro, but also with a toxic effect on brine shrimp 15
1.6. Ficus insipido
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Ficus insipido, puchcha in yuracare, is a fairly large tree 35 metres or
more, it is found in the bush, its stems have well-developed aileron-like
branches and abundant milky sap under the bark.

It is used for parasitosis, leishmaniasis (leishmaniasis), diarrhoea,
stomach ache (abdominal pain), dental pain and anaemia.

For intestinal parasites, take 3-12 drops of the bark resin prepared with
lukewarm water on an empty stomach, children should take only four
drops. It is forbidden for pregnant women and small children in whom
it can cause a lot of diarrhoea and complications, according to Freddy
Cartagena.

For leishmaniasis, the wound is cleaned with soap and water, then the
resin is applied to the site of the lesion, the resin is obtained by scraping
the inner side of the bark with a spoon. In a study, Concha Benavente F,
identified that Ficus insipidus latex has an anticoagulant effect in vitro,
which is dose-dependent on the extrinsic pathway of blood coagulation.

16 This would explain why Freddy Cartagena recommends against its use
in pregnant women.

Another study showed that Ficus insipida has an in vitro anthelmintic
effect against monogenans in the gills of Colossoma macropomum
(tambaqui) 17.

1.7. Aspidosperma rigidum rusby

Aspidosperma rigidum rusby, chayapana in yuracare, is a medicinal
plant found in the peri-domestic forests of these communities, it grows
up to a height of approximately 25 metres, according to don Gumercindo
Lopez, its trunk is grooved, its inner bark is yellowish white with a little
white latex.
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It is used for respiratory infections, diarrhoea and tummy ache
(abdominal pain), they mention that it can sterilise women, but they did
not use it for that purpose.

According to Estelio Noza, chajapana is a dangerous plant and should
be handled with care, soak the peel or scrape the inner side of the bark and
boil it in water for an hour, then take a spoonful 2 or 3 times a day, both for
lung ailments (productive cough) and for tummy ache (abdominal pain).
It is forbidden for children and pregnant women. Ruiz Mesia, W, et al,
in their book on the search for antiparasitic active principles, identified
and isolated alkaloids from Aspidosperma rigidum and A. schultesii, with

certain antiparasitic activity against Trypanosoma cruzi and Leishmania

infantum 8.

1.8. Jacaratia adigitata

Jacaratia digitata, uruna in yuracare, is a tall tree of more or less 12
metres, its trunk is thorny, straight, almost without branches, whitish
leaves and flowers only at the upper end, the thorns are conical, very hard
and pointed, inside the trunk it has a kind of sponge or latex of white
colour, sticky and very juicy, its fruit is oval of about 15 cm, orange colour,
very similar to a small papaya.

Don Gumercindo Lopez, mentions that, once a piece of the bark is
removed, worms proliferate inside the trunk and then the uruna tree dries
up completely, and also indicates that some people eat these insects.

According to Dofia Maria Parada de San Benito, for anaemia, tummy
ache (abdominal pain) and intestinal parasites, it is prepared by boiling
the root in 1 litre of water until it turns black, then drink half a glass every
mo rning for 1 month.
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Discussion

The three Yuracaré communities of San Benito, San Juan and San Andita
belong to the TIPNIS region. Due to the existence of family ties within
the three communities, the statistical analysis takes them into account
as a single community. The socio-demographic characteristics of these
communities indicate that they are predominantly made up of young
people, with a population pyramid with a wide base and a very narrow top.

The level of schooling is mainly basic, and an important group
reports no education at all, because as we said, they are new settlements
(approximately 20 years old) that migrated from other Yuracaré
communities.

The Pearson correlation between age and years of schooling is 0.59,
which tells us that there is a negative relationship, i.e. the older the age,
the fewer years of study.

One of the main occupations of these communities is agriculture,
with cassava, rice and bananas among the main crops, but due to the
geographical characteristics of the place, the distance and access to
markets, this agriculture is only for self-consumption or community
consumption. Huntingand fishing are also widely practised for the supply
of food of animal origin, mainly fishing, which is almost a daily practice.
Fishing is also one of the main sources of income for Yuracaré families,
especially in the second half of the year.

In the characteristics of the use of medicinal plants, we found that
nearly 100% of the population knows or knows about the existence
of plants with medicinal properties, of which a good percentage use
them personally or in their families for therapeutic purposes. In these
communities there are no people classified as traditional doctors, with the
exception of Dofia Marfa Parada from San Benito, who is recognised and
sought after by inhabitants of other communities.

These communities have a young population between 20 and 40 years
of age, however, they are aware of the existence of plants with healing
properties.

Also one of the characteristics of this community is that they maintain
the cultural tradition of oral knowledge transmission from generation to
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generation about the use of medicinal plants, parents and grandparents
were the most mentioned as a source of learning.

In this study several pathologies or ethnopathologies were mentioned
in which medicinal plants are used, which were grouped according
to the system or organ mentioned by the affection, gastrointestinal
diseases are the main cause or reason why medicinal plants are used
in these indigenous communities, this is related to the epidemiological
profile, precarious basic services, the cultural custom of walking
barefoot, overflowing of the river with floods during the rainy season,
contamination of the Isiboro river by settlements of colonist populations,
among others.

In relation to the qualitative results, we see that each plant has its own
indications, its form of preparation and even its doses, which indicates
thatitis not used just for the sake of using it, but on the basis of knowledge
and experience acquired from their ancestors.

Several of the plants studied are used in other communities in other
countries, with small variations in preparation, doses and indications,
but this is the result of different contexts and realities, and therefore of
different experiences.

It is also worth mentioning that there are currently many studies on
the active principles of some plants, with surprising results in terms of
health benefits, such as the anti-tumour effect of a component of Petiveria
alliacea studied in Colombia.

Therefore, the validation of the biological activity of plants will lay the
scientific foundations of traditional knowledge and will also lead to the
development of new medicines derived from natural products that can be
used in the therapy of different conditions or as adjuvants to conventional
therapy.

Conclusions

The Yuracaré indigenous communities are new settlements,
predominantly inhabited by young people. Although these communities
are small, with precarious basic services and limited access, they enjoy a
wealth of medicinal plants, an environment with clean air and plenty of
food of natural origin.

In general, these populations are mainly engaged in agriculture for self-
consumption or community consumption, and secondarily in fishing, but
the latter is the main source of income for their economy.

The predominant level of schooling is basic education, and a good
percentage of those surveyed do not have any academic degree, but they
know about the use of medicinal plants, knowledge passed down from
generation to generation.

Gastrointestinal ailments are the main reason why these communities
resort to the use of medicinal plants. The species Mansoa Alliacea and
Petiveria Alliacea are the most commonly used plants in these indigenous
communities of the Yuracaré culture.
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