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4.1.2	 Medicinal Plants in the Tropical Andean Region.  
Quinoa (Chenopodium quinoa Willd.) and Coca (Erythroxylum sp.), 
millenary treasures for medicinal treatment
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Abstract
The traditional knowledge about plants used in ethnomedicine was generated from mil-

lenary praxis and  transmitted orally between generations. In  this review, we summarize 
the information reported in ethnobotanical studies of the tropical Andes region to recog-
nize the importance of plants in medicinal treatments and their role in the Andean world-
view. The broad traditional knowledge in Andean communities is the ancestral, collective 
and integral knowledge that allows the use and bioprospecting of biodiversity. The Andean 
region represents a highly diverse area in terms of culture and plant species; subsequently, 
the use of medicinal plants differs enormously among and within countries. Andean com-
munities found in  plants the  treatment of  some health and  spiritual disorders. Interest-
ingly, some plants showed potential properties that could be deeply investigated, e.g. can-
cer prevention or treatment. Two millenary and sacred Andean plant species are described 
in detail due to their potential in medicinal treatments, Chenopodium quinoa Willd. and Eryth-
roxylum sp. The Andes region has a great wealth of knowledge concerning biological and cul-
tural diversity that should be explored, used and conserved.
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Description of the Tropical Andean Region 
South American diversity is strongly influenced by the Andes mountain range, which is 

better known as the Andean region. The Andes extends from Tierra del Fuego and finishes 
in Leeward Antilles, and is divided into three sections: Southern, Central and Northern An-
des (Josse et al., 2009).

This review will focus on the  Northern and  Central Andes, known as Tropical Andes. 
This subregion extends from west of Venezuela and finishes on the border between Bolivia, 
Chile and  Argentina, the  subregion area spans 1.542.644 km2. The  tropical Andes region 
has a high wealth in biological and cultural diversity (Brown & Mitchell, 2000); it contains 
approximately 100 types of  ecosystems that hold about 45.000 vascular plants of  which 
20000 are endemic. Additionally, the Andean region is the main source of water for many 
communities (Josse et al., 2009).

Different geoformations, along with varying weather, altitude and  geographical loca-
tions, have generated a high ecosystem diversity, which has been clustered in five regions, 
Northern Andes, Yungas, Wet Puna, Xerofitic Puna and  Bolivian-Tucuman (Josse et  al., 
2009). These different biogeographic characteristics along the  tropical Andes region play 
an essential role in an ancestral and modern culture of  Andean communities and  subse-
quently, in the traditional knowledge and use of plants according to the Andean world-view.
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Indigenous Communities and Traditional Knowledge 
in the Tropical Andean Region 

There is no unique definition of traditional knowledge, however, from indigenous communi-
ties it has been established that “the traditional knowledge is all ancestral wisdom and, collec-
tive and integral knowledge that are an essential part of  indigenous, Afro-American and local 
communities, they were built from millenary praxis and an interaction process between human 
beings and  nature, transmitted orally among generations (De la Cruz et  al., 2005).” According 
Nagoya's protocol, traditional knowledge is associated with genetic resources used by indig-
enous and  local communities, regarding the  traditional and  cultural lifestyle (Greiber, 2013). 

The  broad traditional knowledge in  Andean communities regarding medicinal plants 
becomes a  dynamizing tool for the  bioprospection of  biodiversity. South America has 
a unique wealth of traditional knowledge, simultaneously shared among five tropical coun-
tries of high cultural and biological diversity (Colombia, Ecuador, Peru, Bolivia, Venezuela), 
with two cultural groups (Amerindian and no Amerindian). From these countries, Colom-
bia has not been sufficiently explored by ethnobotanical studies (Cámara-Leret et al., 2014).

In Colombia, ethnobotanical research showed that traditional knowledge is deeply estab-
lished in communities by “curanderos” and women in non-Amerindian families (Toscano 
González, 2006). Traditional knowledge in indigenous communities responds to a world-
view that considers the relationship between culture and nature, therefore, this knowledge 
contributes to maintaining plant diversity by sustainable use and management of agroeco-
systems (Rosero, 2006). By extension, in the “Ese Eja” indigenous community in Peru, tradi-
tional knowledge and conservation areas are at risk as a consequence of diversity and forest 
disappearance due to external activities (Paniagua-Zambrana et al., 2012). 

For the  Kallawaya culture of  the  Bolivian Andes, traditional knowledge is constantly 
revitalized by “curanderos”. However, research on medicinal plants is urgent due to their 
therapeutic potential to improve the quality of life in the communities; it can be done with 
the integration of a multidisciplinary team including traditional knowledge holders (Vid-
aurre de la Riva, 2006). In this sense, several ethnobotanical studies have been done in many 
provinces of Ecuador; however, these reports have not been well diffused, which does not 
help avoiding loss of traditional knowledge, nor does it help the recognition of Andean re-
sources; their potential and sustainability is at risk. Among the Quechua, Shuar, Oyacachi 
and Kichwa, many plants are used with a medicinal purpose (De la Torre et al., 2006).

Medicinal Plants Used in Andean Tropical Countries
This review followed several reports about plants used in medical treatments in the An-

dean region of  South-America, as mentioned previously; the  Andean region represents 
a highly diverse area in terms of plant species that are endemically distributed according 
to microweather created by geographical position. Subsequently, the  plant species used 
in different countries of the Andean region differ enormously and even within the country, 
the differences not only come from environmental conditions but also are strongly linked 
to community traditions. We have tried to summarize the  results of  some studies about 
ethnomedicine in the Andean region of Colombia, (Angulo et al., 2012; Cadena-González 
et al., 2013, Rosero, pers. comm.), Peru (De Feo, 1992; Monigatti et al., 2013), Ecuador (Tene 
et al., 2007), Venezuela (López-Zent, 1993) and Bolivia (Macia et al., 2005). The numbers only 
correspond to publicly available reports. However, many results were not accessible online 
and it is important to keep in mind that extensive areas and communities have not yet been 
registered by ethnobotanical studies.

Around six hundred species were reported from selected ethnobotanical studies which 
were distributed as follows (Fig. 13), more than one hundred species were reported in sev-
eral countries and most of them were found in neighboring countries, e.g. Colombia-Ecua-
dor, Ecuador-Peru, etc. This was followed by species that were simultaneously used in more 
than two countries and finally, by species that were reported in non-neighboring countries, 
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e.g. Colombia-Bolivia, Venezuela-Bolivia, etc. The values observed independently in each 
country represent medicinal plants registered in the available reports. 

13: Number of species used in ethnomedicine in the Andean region of Venezuela, Peru, Ecuador, Colombia and Bolivia
Source: Authors' Archive

With respect to species used in several countries, most of them are introduced species, 
such as Apium graveolens L., Foeniculum vulgare Mill., Taraxacum officinale F. H. Wigg., Melissa of-
ficinalis L., Mentha piperita L., Rosmarinus officinalis L., Linum usitatissimum L., Cymbopogon citra-
tus (DC.) Stapf., Ruta graveolens L. and Urtica urens L. These species are recognized for their 
content of chemical compounds that are useful for medical treatments. Equisetum bogotense 
Kunth, Equisetum giganteum L. and Chenopodium ambrosioides L. are native species that are used 
in several countries. Equisetum species are used to treat disorders in the renal-urinary system 
and skin infections, and in Bolivia, they are used as part of Andean offerings. Chenopodium 
ambrosioides L. is mainly used for gastrointestinal problems and against intestinal parasites.

Reported species were identified as members of 116 botanical families, and the most rep-
resentative was the Asteraceae family with nearly one hundred species, followed by Lamiaceae, 
Solanaceae, Fabaceae and  Rosaceae, which have more than 20 species (Fig.  14). The  members 
of  Asteracea family are abundant due to their cosmopolitan character and  herbaceous habit. 
Their phytochemical components make them more used than others (Rosero, pers. comm.).

14: Number of  species according to the  botanical family used in  ethnomedicine in  the  Andean region of  Venezuela, 
Peru, Colombia and Bolivia

Source: Authors' Archive
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Andean communities find in plants the treatment of many health and spiritual disorders; 
this knowledge is strongly linked to traditions, ancestral legacy and to social conditions. Be-
cause some families live far from cities and towns, the access to hospitals or health centers is 
limited. Plants are used as a preventive treatment, during the symptomatic phase of the dis-
ease as a first treatment or as a treatment for ailments or minor infections. This is visible ac-
cording in the number of species used to treat gastrointestinal and renal-urinary disorders, 
infected tissue (or to protect), fever, flu and cold (Fig. 15). 

15: Number of species used to treat health disorders and in Andean offerings in the Andean region of Bolivia, Peru, 
Colombia and Ecuador. 

Source: Authors' Archive

These disorders are mainly treated or prevented using different preparations and include 
several modes of use. Some examples of gastrointestinal disorders treated by plants are di-
gestive problems, diarrhea, stomach complaints. Plant preparations are also used as pre-
ventive treatments for stomach ulcers, amongst others. With respect to the renal-urinary 
system, plants are used to treat kidney/urinary inflammations, some of them have diuretic 
properties, etc. Some plants are used as disinfectants of wounds, and of internal and exter-
nal infections. Fever, flu and cold are commonly treated by plants. 

A smaller number of species is used to treat reproductive and respiratory disorders. How-
ever, these plants are strongly appreciated because they are used to treat frequent ailments 
(during the menstrual period) or minor affections.

Few species have been registered to treat cardiovascular, orthopedic, sensorial disorders 
and cancer; plants are mainly used to prevent these diseases or as simultaneous treatment. 
Interestingly, the reported species to treat or prevent cancer show potential properties that 
could be explored and used in cancer treatments. Some of these species have been the sub-
ject of  cancer research; it is the  case of  Aloe vera L. (El-Shemy et  al., 2010), Annona muricata 
L. (Hamizah et al., 2012), Petiveria alliacea L. (Urueña et al., 2008), Bryophyllum pinnata (Lam.) 
Oken. (Mahata et  al., 2012), Crotalaria sp. (Govindappa et  al., 2011), Foeniculum vulgare Mill. 
(Devika & Mohandass, 2014), Marsdenia condurango Rchb. (Sikdar & Khuda-Bukhsh, 2013), 
Uncaria tomentosa Wild. ex Roem.& Schult. (Rinner et  al., 2009) and  Myroxylon balsamum L. 
(Barberena et al., 2004), all of which contained compounds against tumour cells. Three spe-
cies were reported in the ethnobotanical studies for which, however, there were no research 
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reports regarding their anti-cancer properties: Echeveria quitensis Kunth-Lindl., Prestonia mol-
lis Kunth and Althernanthera lanceolata Benth-Schinz. 

Finally, most of the plants used to treat spiritual disorders “espanto” or “susto” and in An-
dean offerings were identified as native species and were different according to the country 
(Fig. 16). Thus, endemic plants of specific Andean regions are used for this purpose. Only 
three species were used in  all countries, Brugmansia sanguinea (Ruiz & Pav.),Rosmarinus of-
ficinalis L. and Ruta graveolens L. Rosmarinus officinalis L. and Ruta graveolens L. are burned as 
incense. Rosmarinus officinalis L. is specie introduced from Península Ibérica-Western Medi-
terranean, Ruta graveolens L. is an introduced species from the  Canary Islands in  Medi-
terranean Europe and  Brugmansia sanguinea (Ruiz & Pav.) is an important native South 
American species.

16: Number of species used to treat spiritual diseases and Andean offerings in the Andean region of Bolivia, Peru, 
Colombia and Ecuador.

Source: Authors' Archive

Quinoa (Chenopodium quinoa Willd.), the Mother of Grains and its Potential 
as Medicinal Plant

Quinua or Quinoa is the seed of the plant Chenopodium quinoa Wild. It is called “the Mother 
Grain” (La Madre de los Granos) by the natives of the Andean region (Cusak, 1984). Chenopo-
dium quinoa is a dicotyledonous plant and is botanically classified in the family Chenopodi-
aceae, genus Chenopodium (Giusti, 1970). The diversity in the uses of the quinoa plant and its 
wild relatives (C. carnosolum, C. petiolare, C. pallidicaule, C. hircinum, C. quinoa subsp. melanosper-
mum, C. incisum) are well known to Andean farmers. The farmers distinguish between spe-
cies and ecotypes, and give them specific uses in food preparation, medicine, ritual events 
and processing (Mujica & Jacobsen, 2006). Today, thanks to Andean communities, quinoa is 
known, used and cultivated in different parts of the world due its great potential in human 
diet, in disease treatment as well and alternative to contributing to the global food security.

Incas and previous cultures considered quinoa as a sacred food and also used it for me-
dicinal purposes. Thus, the use of quinoa in traditional medicine has been known since an-
cient times. In the communities of the Altiplano and valleys, “Kallawaya” (which in Aymara 
means carriers of medicinal herbs) healers make multiple uses of the quinoa grain, stems, 
and leaves for healing and even magical purposes. The modes of preparation and applica-
tion vary for internal and  external use. According to traditional medicine, quinoa stems 
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and leaves increase the quality of blood. The leaf is used as a poultice to heal sore throats 
and  anginas, another leaf preparation is used to purify the  stomach, dislodge phlegm 
and bile and remove nausea and heartburn. An infusion of the leaves is used to treat urinary 
tract infections as a laxative. The fresh leaf of quinoa “chiwa”, consumed either as a soup 
or a dessert, is a remedy against scurvy and other illnesses or diseases caused by vitamin 
deficiency. It is a proven remedy against anthrax, herpes, urticaria, and other skin condi-
tions (Zalles & De Lucca, 2006). The quinoa grain can be used to combat liver disease and is 
applied to sprains, fractures and dislocations due to its composition that includes a lot of al-
kaline substances, and  it is used as a  paste by mixing it with alcohol or  brandy. It is also 
recommended as a refrigerant, a diuretic and to prevent colics. It is an anti-blennorrhoeal 
remedy and is also used in the treatment of tuberculosis and pneumonia (Pinto et al., 2010; 
Zalles & de Lucca, 2006). A decoction or poultice made from the fruits is applied to wounds 
and bruises. Water from a cooked grain cures liver abscesses, internal secretions, and ca-
tarrhal afflictions. In addition, the water is also used in washing ears when one is experi-
encing pain, noise and deafness. According to Kallawaya healers, it is a mild laxative, it is 
good for insomnia, it combats dandruff and is a good hair tonic (Pinto et al., 2010). A good 
sudorific is produced by cooking five tablespoons of quinoa seeds in two bottles of water 
that is sweetened with honey or  molasses; this is used against bronchial disorders, colds, 
cough and inflammation of the tonsils. Quinoa soup with ullucu (Ullucus tuberosus), chopped 
quinoa or quinoa chicha, immediately increase the milk supply of lactating women (Zalles 
& De Lucca, 2006).

Additionally, particular benefits of  quinoa are given by their high nutritional value. 
The key feature of quinoa is that its grain, leaves and inflorescences are all sources of high 
quality protein (12.9–21.9%, depending on the  variety), balanced amino acid spectrum 
which include a  high lysine and  methionine content, carbohydrates (77.6%), lipids (6.5%), 
a wide range of vitamins antioxidants (Vega, 2010); it is also rich in dietary fibre (Ando et al. 
2002) and its mineral nutrient contents (K, Ca, Mg, P, and Fe) are much higher than those 
of conventional cereals (Konishi, 2004). This composition gives quinoa a medical and nu-
traceutical potential, the  dietary fiber (6% of  the  grain's total weight) promotes intestinal 
transit, regulates cholesterol, stimulates the  development of  beneficial bacterial flora 
and helps prevent colon cancer; it is ideal for helping to eliminate toxins and waste products 
that can damage the body. Quinoa does not contain gluten, meaning that it can be used for 
coeliacs; so far studies have found that regular consumption of quinoa improves the small 
intestine of the coeliacs and returns their intestinal villi to normal, much faster than with 
a simple gluten-free diet. Finally, two important phytoestrogens – daidzein and cenisteina – 
can help prevent osteoporosis as well as favor adequate metabolic activity and proper blood 
circulation (FAO, 2011).

Coca (Erythroxylum sp.), Sacred and Medicinal Plant
Coca in  the  broadest sense refers to two closely-related plant species: Erythroxylum coca 

Lam. and  Erythroxylum novogranatense (Morris) Hieron, which are botanically classified 
in the family of Erythroxylaceae and genus Erythroxylum. Each of them has two varieties. Eryth-
roxylum coca var. coca “Bolivian” or “Huánuco coca” and var. ipadu “Amazonian coca”, Eryth-
roxylum novogranatense var. novogranatense “Colombian coca” and var. truxillense “Trujillo coca”. 
Among these varieties are important differences in  their stem and  leaf anatomy, ecology, 
geographical distribution, and  breeding relationships, as well as in  the  methods of  their 
cultivation and utilization (Hegnauer, 1981; Plowman, 1984).

Cultivated coca was domesticated in  pre-Columbian times. It has played an integral 
and  cultural role in  different communities of  South American for thousands of  years, 
where it serves as a crucial symbol of cultural identity (Allen, 1986). In addition, its use per-
sists today in  several parts of  the  Andes, in  Colombia, Ecuador, Peru, Bolivia, Argentina, 
and in the western part of the Amazon Basin (Plowman, 1986).
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Coca is used mainly by chewing the  leaves. However, among communities, this mode 
of use has some minor variations. Coca is always dried before use; this facilitates the rapid 
release of  the  chemical constituents from the  leaves while chewing. The  dried leaves are 
placed in the mouth one, or a few, at a time and slowly moistened with saliva; coca is never 
chewed, but rather the moistened quid of leaves is sucked upon to extract the juices, which 
slowly trickle into the  stomach. Traditional rituals frequently accompany this act (Plow-
man 1986; Allen 1981). In South America, a number of words are used specifically to denote 
coca chewing: mambear (Colombia); chacchar, acullicar, pijchear (Peru, Bolivia); coquear and mas-
cara (general) (Powman & River, 1983).

The coca plant shares its name with the chemical compound cocaine; all the cultivated cocas 
contain the alkaloid cocaine and differ appreciably in the content of minor alkaloids and other 
chemical constituents (Bohm et al., 1982). The leaves contain protein (20.28 g/all values in 100g 
of  dry matter), with lysine as the  limiting amino acid; β-carotene (3.51mg); vitamin E (16.72 
mg); trace amounts of  vitamin D; calcium, (990.18–1033.17 mg) at  two different laboratories; 
iron, (29.16–29.16 mg); zinc, (2.71–2.63 mg); and magnesium, (225.19–196.69 mg). Cocaine is 
the principal alkaloid, with a concentration of (0.56 g); other alkaloids have also been identi-
fied. Coca leaves do not provide nutritional benefits when eaten in the recommended quanti-
ties, and the presence of absorbable cocaine and other alkaloids may be potentially harmful; 
hence leaves cannot be recommended as a food (Penny et al., 2009).

Coca is a powerful plant in medicinal treatments, especially to protect and ensure health. 
In internal medicine, coca is taken as an infusion and chewed as a quid. Probably, the most 
important medicinal use of coca is for gastrointestinal disorders, mainly dysentery, stomach-
aches, indigestion, cramps, diarrhea, stomach ulcers and  other painful conditions. Coca is 
used for treating symptoms of altitude sickness or soroche, which include nausea, dizziness, 
cramps and severe headaches. It is also commonly used for toothaches, rheumatism, hango-
vers and numerous other ailments, taken cither internally or applied as a plaster or poultice 
(Plowman, 1986).

Recently, coca has been studied for possible applications in modern medicine. The thera-
peutic applications include treating painful and spasmodic conditions of the entire gastro-
intestinal tract; as a substitute stimulant for coffee in persons who suffer gastrointestinal 
problems from its use or who are overly dependent on caffeine; as a fast-acting antidepres-
sant and mood elevator without toxic side effects; as a treatment for acute motion sickness; as 
adjunctive therapy in programs of weight reduction and physical fitness; as a symptomatic 
treatment of toothache and sores in the mouth; as a substitute stimulant to wean addicted 
users of amphetamines and cocaine, which are more dangerous and have higher abuse po-
tential; and as a tonic and normalizer of body functions (Weil, 1981; Plowman, 1979). How-
ever, the importance of coca in medicinal treatments has to be elucidated, especially due co-
caine production and consumption, which give a negative view of the coca plant. In the light 
of this situation, a better understanding of the cultural and biological aspects of traditional 
coca consumption is urgent.

Summary
In  this review, we summarize the  information reported in  the  ethnobotanical studies 

of  the  tropical Andes region in  order to recognize the  importance of  plants in  medicinal 
treatments and  in  the  Andean worldview. The  tropical Andean region formed by Andes 
of Colombia, Venezuela, Ecuador, Peru and Bolivia, represents a culturally and biologically 
diverse area, thus, the use of medicinal plants differs among and within countries. Andean 
communities use plants in  the  treatment of  many health and  spiritual disorders. Among 
reported medicinal plants, Chenopodium quinoa Willd. and  Erythroxylum sp. are millenary 
and sacred Andean species that have a high potential in medicinal treatments and they are 
also used in rituals. This review shows that the Andean region has a great wealth of tradi-
tional knowledge and biological diversity that should be explored, used and conserved.



	 A Reader in Ethnobotany and Phytotherapy� 65

References
Allen, C. (1981). To be Quechua: The  symbolism of  Coca Chewing in  Highland Peru. American 

Ethnologist, 8, 157–171.
Ando, H., Chen, Y., Tang, H., Shimizu, M., Watanabe, K. & Mitsunaga, T. (2002). Food compo-

nents in fractions of quinoa seed. Food Science and Technology Research, 8 (1), 80–84.
Angulo, A. F., Rosero, R. A. & González-Insuasti, M. S. (2012). Estudio etnobotánico de las 

plantas medicinales utilizadas por los habitantes del corregimiento de Genoy, Municipio de 
Pasto, Colombia [Ethnobotanical study of medicinal plants used by the inhabitants of the cor-
regimiento of Genoy, Pasto Municipality, Colombia]. Rev. Univ. salud. 14 (2), 168–185.

Barberena, I., Calderoon, A., Solis, P.  N., Correa, M., Risco, E., Canigueral, S., Alvarez, E., Fer-
nandez, T., Hajos, S. & Gupta, M. P. (2004). Screening of anticancer and immunomodulatory 
activities of Panamanian plants. Pharmaceutical Biology, 42(7), 552–558.

Bohm, B. A., Ganders, F. R. & Plowman, T. (1982). Biosystematics and evolution of cultivated coca 
(Erythroxylaceae). Systematic Botany, 7, 21–133.

Brown, J. & Mitchell, N. (2000). Culture and  nature in  the  protection of  Andean landscapes. 
Mountain Research and Development, 20(3), 212–217.

Cadena-González, A. L., Sørensen, M. & Theilade, I. (2013). Use and valuation of native and intro-
duced medicinal plant species in Campo Hermoso and Zetaquira, Boyacá, Colombia. J. Ethno-
biol Ethnomed. 9: 23. doi: 10.1186/1746-4269-9-23.

Camara-Leret, R., Paniagua-Zambrana, N., Balslev, H. & Macía, M. J. (2014) Ethnobotanical 
knowledge is vastly under-documented in  Northwestern South America. PLoS ONE 9(1): 
e85794. doi:10.1371/journal.pone.0085794.

Cusak, D. F. (1984). Quinua: Grain of the Incas. Ecologist, 14, 21–31.
De Feo, V. (1992). Medicinal and magical plants on northern Peruvian Andes. Fitoterapia, 63, 417–440.
De la Cruz, R., Muyuy, G., Viteri, A., Flores, G., Gonzáles, J., Mirabal, G. & Guimaraez, R. (2005). 

Elementos para la protección sui generis de los conocimientos tradicionales colectivos e integrales desde la per-
spectiva indígena [Elements for sui generis protection of collective and integral ancestral knowl-
edge from the  indigenous perspective]. Venezuela, Caracas: CAN (Comunidad andina) CAF 
(Corporación andina de fomento).

De la Torre, L. Muriel, P. & Balslev, H. (2006). Botánica Económica de los Andes Centrales [Economic 
botany of the Central Andes]. Moraes R., M., Ollgaard, B., Kvist, L. P., Borchsenius, F. & Balslev, 
H. (Eds.), Bolivia, La Paz: Higher University of San Andrés, 246–267.

Devika, V. & Mohandass, S. (2014). Apoptotic induction of crude extract of Foeniculum vulgare ex-
tracts on cervical cancer cell lines. Int. J. Curr. Microbiol. App. Sci., 3(3), 657–661

El-Shemy, H. A., Aboul-Soud, M. A., Nassr-Allah, A. A., Aboul-Enein, K. M., Kabash, A. & Yagi A. 
(2010). Antitumor properties and  modulation of  antioxidant enzymes' activity by Aloe vera 
leaf active principles isolated via supercritical carbon dioxide extraction. Curr. Med. Chem., 
17(2),129–38.

FAO. (2011). Quinoa: An ancient crop to contribute to world food security. Technical report – PROINPA, 10–26.
Giusti, L. (1970). El genero Chenopodium en Argentina 1: Numeros de cromosomas [The Chenopo-

dium genus in Argentina 1: Number of chromosomes]. Darwiniana, 16, 98–105.
Govindappa, M., Bharath, N., Shruthi, H. B. & Santoyo, G. (2011). In vitro antioxidant activity 

and phytochemical screening of endophytic extracts of Crotalaria pallida. Free Radicals and Anti-
oxidants, 1(3), 79–85.

Greiber, T., Peña Moreno, S., Ahren, M., Nieto Carrasco, J., Chege Kamau, E., Ali N. & Williams C. 
(2013). Guía explicativa del protocolo de Nagoya sobre acceso y participación en los beneficios 
[Explanatory guide to the  Nagoya Protocol on access and  sharing of  benefits]. Switzerland, 
Switzerland: UICN.

Hamizah, S., Roslida, A. H., Fezah, O., Tan, K. L., Tor, Y. S. & Tan, C. I. (2012). Chemopreventive 
potential of Annona muricata L. leaves on chemically-induced skin papillomagenesis in mice. 
Asian. Pac. J. Cancer. Prev., 13 (6), 2533–9.

Hegnauer, R., (1981). Chemotaxonomy of Erythoxylaceae (Including Some Ethnobotanical Notes 
on Old World Species). Journal of Ethnopharmacology, 3, 279–292.

Josse, C., Cuesta, F., Navarro, G., Barrena, V., Cabrera, E., Chacón-Moreno, E., Ferreira, W., Per-
alvo, M., Saito, J. & Tovar, A., (2009). Mapa de ecosistemas de los Andes del Norte y centro. Bolivia, Co-



66	 Miroslav Horák et al.

lombia, Ecuador, Perú y Venezuela [Ecosystem map of North and Central Andes. Bolivia, Colombia, 
Ecuador, Peru and Venezuela]. Lima: Secretaría General de la Comunidad Andina, Programa 
Regional ECOBONA-intercooperation, CONDESAN Proyecto Paramo Andino, Programa Bi-
oAndes, EcoCiencia, NatureServe, IAvH, LTAUNALM, ICAE-ULA, CDC-UNALM, RUMBOL 
SRL. Retrieved August 5, 2014 from http://goo.gl/iN5cea.

Konishi, Y., Hirano, S. & Wada, M. (2004) Distribution of minerals in quinoa (Chenopodium qui-
noa Willd.) seeds. Bioscience Biotechnology and Biochemistry, 68(1), 231–234.

Lopéz-Zent, E. (1993). Plants and people in Venezuelan páramo. Antropologica, 79, 17–42.
Macía, M. J., García, E. & Vidaurre, P.  J. (2005). An ethnobotanical survey of  medicinal plants 

commercialized in the markets of La Paz and El Alto, Bolivia. J Ethnopharmacol., 97(2), 337–50.
Mahata, S., Maru, S., Shukla, S., Pandey, A., Mugesh, G., Das, B. C. & Bharti, A. C. (2012). Anti-

cancer property of Bryophyllum pinnata (Lam.) Oken. leaf on human cervical cancer cells. BMC 
Complement Altern Med., 12:15. doi: 10.1186/1472-6882-12-15.

Monigatti, M., Bussmann, R. W. & Weckerle, C. S. (2013). Medicinal plant use in two Andean com-
munities located at different altitudes in the Bolívar Province, Peru. Journal of Ethnopharmacol-
ogy, 145(2), 450–464.

Mujica, A. & Jacobsen, S. E. (2006). La quinua (Chenopodium quinoa Willd.) y sus parientes silves-
tres [Quinoa (Chenopodium quinoa Willd.) and its wild relatives]. Botámica Económica de los Andes 
Centrales, 449–457.

Pacini, D. & Franquemont, C. (1986). Coca and cocaine: effects on people and policy in Latin America. Pro-
ceedings of the conference “The coca leaf and its derivaties – Biology, society and policy.” Cor-
nell University: Latin America Studies Program.

Paniagua Zambrana, N., Bussmann, B. & Macía, M. (2012). “El conocimiento de nuestros ances-
tros”. Los Ese Eja y su uso de las Palmeras – Madre de Dios, Perú [“Knowledge of our ancestors”. 
The Ese Eja and their way of using palms – Madre de Dios, Peru]. Peru, Trujillo, San Martín 375: 
GRAFICART SRL.

Penny, M. E., Zavaleta, A., Lemay, M., Liria, M. R., Huaylinas, M. L., Alminger, M., McChesney, J., 
Alcaraz, F. & Reddy, M. B. (2009). Can coca leaves contribute to improving the nutritional sta-
tus of the Andean population? Foof and Nutrition Bulletin, 30 (3). The United Nations University.

Pinto, P., Alarcón, V., Soto, J. L. & Rojas, W. (2010). Usos tradicionales, no tradicionales e innova-
ciones agroindustriales de los granos andinos [Traditional and non-traditional uses and agro 
innovations of Andean grains]. In: Rojas, W., Pinto, M., Soto, J. L., Jagger, M. & Padulosi, S. (Eds). 
Granos Andinos: Avances, logros y experiencias desarrolladas en quinoa, cañahua y amaranto 
en Bolivia. Italy, Rome: Bioversity International, 129–150.

Plowman, T. (1979). Botanical perspectives on coca. J. Psychedelic Drugs, 11, 103–117.
Plowman, T. (1984). The Ethnobotany of Coca (Erythroxylum spp., Erythroxylaceae). Ethnobot-

any in the Neotropics. Avances in Economic Botany. The New York Botanical Garden, 1, 62–111.
Plowman. T. & River, L. (1983). Cocaine and  cinnamoylcocaine content of  thirty-one species 

of Erythroxylum (Erythroxylaceae). Ann. Bot. (London), 51, 641–659. 
Vidaurre de la Riva, P. J. (2006). Plantas medicinales en los Andes de Bolivia –Botánica Económica de los 

Andes Centrales [Medicinal plants in the Bolivian Andes – Economic Botany of the Central An-
des.]. Bolivia, La Paz: Higher University of San Andrés, 268–284.

Rinner, B., Li, Z. X., Haas, H., Siegl, V., Sturm, S., Stuppner, H. & Pfragner, R. (2009). Antiprolif-
erative and pro-apoptotic effects of Uncaria tomentosa in human medullary thyroid carcinoma 
cells. Anticancer Res., 29(11), 4519–28.

Rosero, G., (2006). Aportes al conocimiento etnobotánico sobre el uso y manejo de la vegetación del páramo La 
Ortiga por la comunidad indígena de los Pastos, Resguardo del Gran Cumbal [Contribution to ethnobot-
anical knowledge on the use and management of the páramo La Ortiga vegetation by the Pastos 
indigenous community, Resguardo del Gran Cumbal]. Colombia: University of  Nariño. Un-
published master's thesis.

Sikdar, S. & Khuda-Bukhsh, A. R. (2013). Post-cancer treatment of Condurango 30C, tradition-
ally used in  homeopathy, ameliorates tissue damage and  stimulates reactive oxygen spe-
cies in  benzo[a]pyrene-induced lung cancer of  rat. TANG 3(3), 25. 1.–25. 8.doi: http://dx.doi.
org/10.5667/tang.2013.0015.



	 A Reader in Ethnobotany and Phytotherapy� 67

Tene, V., Malagon, O., Vita Finzi, P., Vidari, G., Armijos, C. & Zaragoza, T. (2007). An ethnobotanical 
survey of medicinal plants usedin Loja and Zamora-Chinchipe, Ecuador. Journal of Ethnopharma-
cology, 111, 63–81.

Toscano González, J. Y. (2006). Uso tradicional de plantas medicinales en la vereda San Isidro, 
municipio de San Jose de Pare – Boyacá: un estudio preliminar de técnicas cuantitativas [Tra-
ditional use of medicinal plants in the vereda of San Isidro, San Jose de Pare Municipality – 
Boyacá: A Preliminary study of quantitative techniques.]. Acta Biológica Colombiana, 11(2),137–
146. 

Urueña, C., Cifuentes, C., Castañeda, D., Arango, A., Kaur, P., Asea, A. & Fiorentino, S. (2008). 
Petiveria alliacea extracts uses multiple mechanisms to inhibit growth of human and mouse tu-
moral cells. BMC Complement Altern. Med., 8:60. doi: 10.1186/1472-6882-8-60.

Vega-Gálvez, A., Miranda, M., Vergara, J., Uribe, E., Puente, L. & Martínez, E. A. (2010). Nutri-
tional facts and functional potential of quinoa (Chenopodium quinoa Willd.), an ancient Andean 
grain: A Review. J. Sci. Food. Agric., 90, 2541–2547.

Weil, A. T. (1981). The Therapeutic value of coca in contemporary medicine. Journal of Ethnophar-
macology, 3(2–3): 367–376. 

Zalles J. & de Lucca, M. (2006). Utusan Utjir Qollanaka. Medicinas junto a nuestra casa. Descrip-
ción y uso de 100 plantas medicinales del Altiplano Boliviano [Utusan Utjir Qollanaka. Drugs 
around our house. Description and use of 100 medicinal plants in the Bolivian Altiplano]. Bo-
livia, La Paz: Ministry of Health and Sports.


