Global Advanced Research Journal of Medicine and Medical Sciences (ISSN: 2315-5159) Vol. 5(4) pp. 123-129, April, 2016
Available online http://garj.org/garjmms
Copyright © 2016 Global Advanced Research Journals

Full Length Research Paper

Knowledge and Preference of Medicinal Plants in three
Rural Communities of Tezonapa, Veracruz, Mexico

Ismael Quiroz Guerrero and Arturo Pérez Vazquez*

Colegio de Postgraduados, Campus Veracruz, Km. 88.5 Carretera Federal Xalapa-Veracruz, Predio Tepetates,
Veracruz, Veracruz, México, C.P. 91700.

Accepted 18 April, 2016

For millennia, medicinal plants have been used for therapeutic human needs and healing. In the
Tezonapa region, there are two ethnic groups, Nahuatl and Mazatec who use medicinal plants for ages.
However, there is a lack of information about the current preference for traditional medicine among
local people and the local knowledge of medicinal plants. This study assessed the current use of
medicinal plants and the variation of traditional knowledge in three rural communities in Tezonapa,
Veracruz, Mexico. During 2013, traditional medical doctors were interviewed about the use of medicinal
plants. A questionnaire with open dichotomous questions, and Likert scale were used to gather
respondent’s opinions and to assess knowledge. Data was analyzed using Statistica®. Traditional
doctors use on average forty-six medicinal plants, although they know individually an average of 4 (&
5.2) plants. 94% of respondents have free public medical service and most get the surgery by walking
(Caxapa, Naranjastitla, 93% and 92%), or using public transport (La Luna, 66%). Willingness of residents
to treat illnesses with traditional medicine is relatively low on Likert scale (2.7 + 3.7), with most
disagreeing and preferring the surgery. Local knowledge of traditional medicine among inhabitants is
low and there is a trend toward abandonment as people have access to free public health services and
facilities for healthcare. Traditional medicine has to be acknowledged by local health authorities and be
promoted along with the conventional medicine.
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INTRODUCTION

The World Health Organization estimates that more than
80% of the world population uses traditional medicine
routinely (WHO, 2003). A medicinal plant is defined as
any plant species containing substances that can be
used for therapeutic purposes or whose active
ingredients may serve as precursors for the synthesis of
new drugs (Bermudez et al., 2005). Traditional medicine
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also is defined as “the sum total of knowledge, skills and
practices based on the theories, beliefs and experiences
indigenous to different cultures that are used to maintain
health, as well as to prevent, diagnose, improve or treat
physical and mental illnesses and it is referred as
“alternative or complementary medicine” (WHO, 2003).

In Mexico, medicinal plants and traditional medicine
have been widely used by the indigenous groups to cure
diseases and ailments. Such knowledge has been
transferred from generation to generation (Bermudez et
al., 2005). This traditional medicine has been strongly
associated with pre-hispanic indigenous cultures. The
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primary evidence available is the historical document
called the “Codice Badiano” that reports the traditional
use of 227 medicinal plants used in the Aztec medicine
(De la Cruz, 1940). Mexican indigenous traditional
medicine is a set of systems of healthcare that has its
roots in knowledge of health and diseases that have been
guarded over generations (Heinrich et al., 1998; RE&PB-
Conacyt, 2014). In fact, the General Law of Health -2015
(DOF, 2015) in its article 6° states (VI bis) states:
"Promoting the understanding and development of
traditional indigenous medicine and its practice in
appropriate conditions". The intention of this statement is
to infer that the development and promotion of
homeopathy is a health option in many indigenous
communities.

Currently, ethnobotanical research has gained special
importance due to the increasing loss of traditional
knowledge from indigenous societies and due to the
degradation of natural ecosystems. Ethnobotanical
studies focus on interrelationships between human
beings and plants (Gémez, 2002) and has an important
role in rescuing and revaluing indigenous knowledge for
the benefit of the communities themselves; particularly in
the context of loss of traditional knowledge and
biodiversity.

During the last ten years, analyses of nature and
ethnobotanical studies have helped to unify a theoretical
background and highlight its role in the conservation of
biodiversity and the development of local communities
(Gheno-Heredia et al., 2011; RE&PB-Conacyt, 2014).
Biological diversity coexists closely with indigenous
communities in many regions of Mexico, including the
state of Veracruz.

The medicinal flora of Veracruz has been reported by
Zamora-Martinez and Pascual Pola, (1992), who found
that out of 399 species, 237 (59.3%) were used as
remedies for 57 diseases, with the most frequent
diseases being those related to the digestive system,
skin, reproductive system, or religious-cultural practices
(often referred as "limpias"). Gheno-Heredia et al., (2011)
conducted a study in Ixhuatlancillo where they described
the treatment of some diseases with medicinal plants
represented by 91 species belonging to the following
families: Compositae, Solanaceae, Lamiaceae,
Euphorbiaceae, Plantaginaceae, Malvaceae, Fabaceae y
Amaranthaceae. In the indigenous town of Zongolica,
several studies have taken place such as those of
Navarro and Avendario (2002) and Alafita et al., (2003)
who worked with the Organization of Traditional
Indigenous Doctors (OMIT) called “Masehual Ixtlama-
Chislistli AC” and Cervantes (2009) who worked with
OMIT in Huitzila, Soledad Atzompa, Veracruz. In the
region of Tezonapa, only one study has been carried out
describing the use of plants in traditional medicine
Zamora-Martinez and Pascual Pola (1992). Therefore,
there is no current information on the diversity of

knowledge in this region related to the use of medicinal
plants and the degree of loss of local knowledge
regarding the use of such plants. Thus, the objective of
this study was to determine the current use of traditional
medicine and diversity of use of local knowledge on
medicinal plants in three rural communities of Tezonapa,
Veracruz. A quantitative ethnobotanical approach was
used to describe and analyze the use of medicinal plants
and to determine the diversity of knowledge.

METHODS AND MATERIALS
Study area and climate

This work was conducted in three rural communities in
the region of Tezonapa (La Luna, Caxapa and
Naranjastitla). It is located at 18° 36" N and 96° 41' W at
220 masl. The mean annual rainfall is 2885 mm and the
mean annual temperature is 24.4 °C within a tropical
humid climate (http://www.inafed.gob.mx/).

Traditional healer interviews

A field survey was undertaken from February to August
2013, covering all traditional healers to gather information
on each medicinal plant used by them. Traditional
healers were informed previously of the objectives of the
research and their consent was obtained. A 30-minute
semi-structured interview was conducted, covering wild
and cultivated plants used with medical purposes. All
plants collected and cited by the traditional healers were
cross-verified for authentication. Traditional medical
doctors were located and interviewed to assist in the
collection of plants they used for therapeutic purposes.
Twelve field trips were carried out with the traditional
healers in the surrounding areas focusing on natural and
cultivated vegetation near to each doctor’s residence.
The doctors showed which and how plants should be
collected, the main parts used, and in which growth
stages. All plant material was geo-referenced (GPS),
pressed and labelled according to Lot and Chiang (1990).
Plant specimens were identified using taxonomic keys
and by comparison with reference material in the Dr.
Jerzy Rzedowski Rotter Herbarium (CORU) at
Universidad Veracruzana, Campus Cérdoba, Veracruz,
Mexico; where examples of collected specimens also
were deposited.

Traditional doctors were considered key informants
because of their position, extensive knowledge and
access to information for the area of study. Traditional
doctors were interviewed four times at different moments,
to validate information. The questions asked were: What
are the main medicinal plants you use? and For what
kind of disease or ailment were these plants used?



Household surveys

Local people in each location were surveyed using a
questionnaire with open and dichotomous responses on
a Likert scale, yielding 418 people interviewed in three
communities to determine the current knowledge of
medicinal plants used by traditional healers (Table 1).
Household sampling was estimated by dividing the
community into blocks and using a random number
generator to choose the houses. In cases that occupants
were absent, the closest neighbour was interviewed. The
intention of this interview was to understand the
preference for traditional medicine. Respondents were
asked to freely list all the medicinal plants they use and
know. The variables recorded were socioeconomic
characteristics, access to health services, roads,
knowledge and preference level for traditional medicine.

Table 1. Traditional healers and household interviewed in the three
communities in Tezonapa, Veracruz

Interviewee Community

La Luna Caxapa Naranjastitla
Healers 1 (mazateco)* 1(nahua) 1(mazateco)
Household 81 244 93

*Correspond to the indigenous group
Statistical analysis

Descriptive statistics were performed using Cluster
analysis for each location. Then, by using linear
regression, quantitative variables were related. For each
group formed, an analysis of variance was performed.
Statistica® Software version 6.0. was used for the
statistical analyses.

RESULTS
Current use of medicinal plants

Traditional doctors from the three locations were
interviewed regarding their use of medicinal plants to
treat ailments of the digestive system (28%), skin (25%),
circulatory system (16%), respiratory system (12%),
nervous system (7%), skeletal system (7%) and cultural
affiliation syndrome (5%). To treat ailments, traditional
healers use diverse plant structures such as leaves
(33%), stems and leaves (29%), fruit (19%), stems
(15%), roots (2%), and roots and leaves (2%). Plant
structures used corresponded to 46 identified species
belonging to 33 botanical families; with the Rutaceae and
Cucurbitaceae being the families most frequently used. It
is likely that the number of plants found relates to local
biological diversity. A similar study in the same region
found the use of 83 species belonging to 46 families with
the families Compositae, Solanacea and Lamiacea most
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represented (Gheno-Heredia ef al., 2011). The parts of
the plants most used were leaves (28.15%),
trunk/branches (14.6%), whole plant (13.0%), and the
whole plant without root (12.0%).

Local knowledge of medicinal plants in the three
communities

Older respondents knew more about medicinal plants,
influencing the number of plants traditionally used (Figure
1). This suggests that knowledge and experience
regarding traditional medicine and medicinal plants
increases with age and that newer generations are less
interested in them and therefore less acquainted with
their medicinal value.
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Figure 1. Trend among number of medicinal plants known and used
and the age of the traditional doctors interviewed.

Women knew more medicinal plants than men (Figure
2). This is because most women are housewives (in La
Luna 97%, Caxapa 86%, Naranjastitla 97%) and they are
more frequently responsible for keeping child healthcare.
They take any sick family member to the traditional
doctor, indicating that there is a duty responsibility in the
communities based on gender.
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Figure 2. Mean of plants known by genera in the three communities
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Table 2. Plants known and used by the people in the three communities.

Community People Plants known Plants used
interviewed (n)  Mean Std. Dev. Std. Media Std. Dev.
La Luna 81 4 27 4 +3.2
Caxapa 244 4 +2.6 3 +2.6
Naranjastitla 93 4 +10.5 4 +10.5

Table 3. Groups and their differences regarding to the knowledge and use of medicinal

plants.

Community Group  Plants known Group Plants used
1 6.052632° 1 5.815789°

La Luna 2 1.967742° 2 1.741935°
0.000112* 0.000112

1 2.306358 2 1 2.0751452

Caxapa 2 6.791045° 2 6.522388°
0.000009 0.000009

1 1.945205° 1 1.9315072

Naranjastitla 2 7.157895° 2 7.157895°
0.000113 0.000113

Different letters within a column indicate a significant difference between groups (Tukey,

P <.05). Tukey P a=0.05.

However, on average the knowledge and use of
medicinal plants was low (Table 2). This contrasts with
plants used by traditional doctors established in the three
communities.

Although the respondents knew of and had used few
medicinal plants, two groups were observed in each
community to have significant differences (Tukey,
P=0.05) regarding the number of plants known and used
(Table 3).

The few plants known and used by the community
arises because they have public health service. In La
Luna, 89% of the people have access to public health
services, in Caxapa 94% and 98% in Naranjastitla.

Preference of respondents regarding the use of
traditional medicine and modern medicine

On average, people in La Luna, Caxapa and
Naranjastitla with access to public health service do not
treat diseases by seeking traditional healers, while those
without public health service treat diseases using
traditional medicine (Figure 3). The availability of public
health service strongly reduces the need for treatment
using traditional medicine or by visiting an herbalist. This
agrees with Martinez-Pérez et al., (2012) who found that

towns without public health services or very restricted
services depended more on natural vegetation and the
use of more species as medicinal plants.

In Naranjastitla, people without access to public health
services did not want to treat diseases using traditional
medicine. However, if it was known that "Medicinal plants
healed their diseases" (Table 4), people gave a positive
answer, possibly because traditional doctors cured basic
health conditions and were effective in using their
remedies.

On the other hand, residents of the three communities
were doubtful about whether they "consider that the
healer/herbalist healed their diseases". Also, their
perspective on the statement "To treat diseases is much
better when assisted by a traditional
medic/healer/herbalist’ was negative (Table 5).

The preference for medical services may be influenced
by their ease of access. In La Luna, the best way to
access medical service is by public transport, which costs
$60.00 (+ 138.50) (MXN) and the average time to reach a
closest clinic or other facility is 51 min (£ 45.8 min). In the
communities of Caxapa and Naranjastitla, the best way to
access medical services is by walking (93% and 91%,
respectively) and the average time is 21 minutes (+ 29.9)
(Caxapa) and 18 minutes (x 22.8) for Naranjastitla.
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Figure 3. Attitude of interviewee with and without health public service related to trait their disease with traditional
healers.

Table 4. Attitude of interviewee regarding the effectiveness of medicinal plants to cure diseases

Community Number of persons interviewed (N) Medicinal plants used to cure people diseases

Mean* Std. Dev.
La Luna 81 4.1 +0.8
Caxapa 244 4.0 +1.1
Naranjastitla 95 4.0 +0.9
*Negative attitude was measured in five scales, being: 1 (Totally disagree); 2 (disagree); 3 (neutral), 4 (agree) and 5(totally

agree).

Table 5. Attitude of the interviewee regarding the effectiveness of the traditional medical doctor.

Community  Number of persons  The healer / herbalist To treat diseases is much better assist with the

interviewed (N) healed your diseases traditional medical doctor / healer / herbalist

Media* Desv. Std. Media Desv. Std.
La Luna 81 3.2 1.2 2.7 +1.37
Caxapa 244 3.1 +1.2 2.9 +1.14
Naranjastitla 95 3.1 +1.0 2.7 +1.09

*Negative attitude was measured in five scales, being: 1 (Totally disagree); 2 (disagree); 3 (neutral), 4 (agree) and 5(totally agree).

DISCUSSION cultural afflictions/myths). A greater knowledge of

medicinal plants was possessed by women, due to their
Medicinal plants in the three studied communities of predominant role as housewives and their relative
Tezonapa were mainly used to treat four areas of availability or lack of medical service. Medicinal plants
disease/infirmity (respiratory, gastrointestinal, skin, and are the basis of traditional medicine.
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The ailments treated with medicinal plants are similar to
those reported by Sanchez Gonzédlez et al., (2008) for
Otomies in the municipality of Nicolas Flores (Hidalgo,
Mexico) who mainly use plants to treat digestive (24.6%),
respiratory (23.6%), cultural afflictions/myths (20.9%),
injuries due to accidents (12.7%), infection and external
parasitic diseases (10%). Other studies stress that the
main diseases treated relate to gastrointestinal,
respiratory and skin issues (Andrade-Cetto, 2009;
Heinrich, 2000). Heinrich (1998) brings together the
medicinal plants according to use categories, such as
gastrointestinal,  skin,  respiratory, = gynecological,
venomous bites and ophthalmic.

Most of the plant parts used in the Tezonapa region are
similar to those used and reported for other regions of
Mexico and the world. According to Palomino (2013), the
Bedouin tribes in the Sinai Peninsula of Egypt frequently
use leaves and other aerial plant parts, followed by roots.
To facilitate the use or application of the prepared
remedy, plant parts are mixed either with milk, honey or
sugar. Rodriguez-Echeverry (2010) observed in
Putumayo, Colombia, that the plant parts used are leaves
from 53 species, 13 different flowers, 12 different fruits, 7
stems, 4 roots and seeds from 3 species.

According to Marquez and Marquez (2009), Tezonapa
is one of 20 municipalities in Veracruz state with high
plant biodiversity. A total of 67 species belonging to 36
families are used to treat 55 diseases and three of
cultural affliction/myth (Juarez-Vazquez et al., 2013).

The results of the present study agree with those
reported for other ethnic groups (Canales et al., 2006;
Sanchez Gonzalez et al, 2008). Due to customs,
experience, and easy access as medicinal plants can be
collected around people’s house without any economic
cost. Older people are always more oriented to using
medicinal plants and in many communities medicinal
plants are classified as “hot” and “cold” and there is an
association of a large number of medicinal plants with
particular therapeutic procedures, rather than with
particular diseases (Garcia-Hernandez et al., 2015).

The information showed in Figure 2 coincides with
Canales et al., (2006) whose also found that women
know more medicinal plants as compared to men.
Women mentioned knowing six species on average,
while men indicated just four. This difference was
statistically significant (Tukey, P<0.005). Jorad (2008) in
Hueyapan, Puebla, found that women between 30 - 40
years old were more active in growing and using
medicinal plants and that the oldest women knew of and
used more plants than their peers.

According to Jorand (2008), in some Nahuas
communities there are new trends in choosing medical
care. The attitude of the population towards efficiency
and the healing power of traditional medicine are
declining. People are not hesitating to seek medical help
at public health centres in case of serious illnesses, due
to the slow curative effect of medicinal plants. This trend

towards Western health care services and traditional
medicine are resulting in changes in traditional internship
and domestic groups by combining traditional medical
treatment (including consultations with doctors) with
utilization of allopathic medicines.

Gallardo (2003) reported that in a Huastec indigenous
group in San Luis Potosi there were four factors affecting
the loss of traditional healing practices: 1) the arrival of
Protestant Christian religion that does not accept
traditional healing practices; 2) new organizations of
traditional healers who have changed their relationship
among specialists; 3) the continuous critique of modern
medicine against traditional healers or traditional
medicine; and 4) in the case of midwives, the lack of
money to move from one village to another which causes
physical wear, leading some to decide not to continue
practicing.

The capacity for change by the respondents may be
due to a number of experiences with and some
dependence on the use of modern medicine. This
provision and predisposition of individuals influences
people to continue preferring traditional or non-traditional
medicine (Aiken, 2003). Thus, the increasing use of
pharmaceuticals is a major cause of the declining use
and loss of knowledge of medicinal plants among
indigenous populations (Caniago and Siebert, 1998;
Giovannini et al., 2011).

Ethnomedicine, or ethnopharmacology, is still a
tradition in rural communities in Tezonapa, but gradually
the knowledge, importance and preference for this
practice are being vanish due to the availability of clinics
or medical health centres also the greater availability of
modern medicines, cost differences, medical treatments
which are more effective and rapid, and an overall
greater capacity for healing based on modern medicine.
However, traditional medicine remains important for a
population without access to public health services, and
also because the cultural background on the uses of
medicinal plants and their uses in curing or treating
certain ailments and diseases. Official health programs
should include traditional herbal medicine as another
form of healing, as indicated by the General Law of
Health, thus respecting and valuing local and indigenous
knowledge.

CONCLUSIONS

Traditional medicine is still a cultural practice in the
communities studied (La Luna, Caxapa and Naranjastitla)
in  Tezonapa, Veracruz. However, with the
Westernization, modernization, urbanization and the
availability of public health clinics to treat health
problems, the use of traditional medicine is declining. The
use of medicinal plants has the purpose to fulfil basic
health needs. Overall, the group of medicinal plants used
in the three communities is represented by 46 species



belonging to 33 families, with the Rutaceae and
Cucurbitaceae being the most common. In the three
communities, people know and use —on average- four
medicinal plants, and within each locality there are two
groups with significant statistical differences among them
regarding knowledge and use of medicinal plants. The
access to public health services diminish to treat
diseases with traditional healers, and those without
health service treat diseases using traditional medicine.
There was a gender difference, with women (mostly
housewives) knowing more medicinal plants than men. In
all three communities, people knowing of medicinal plants
were adults (over 40 years old), without access to public
health services. Finally, the use of medicinal plants
should be integrated into national public health care
systems in @ more harmonious manner.

ACKNOWLEDGEMENTS

Thank to CONACyT for a Sabbatical scholarship; LPI2-
Agroecosistemas  Sustentables at Colpos and
Universidad Veracruzana, Campus Penuela, for their
research support.

REFERENCES

Alafita VA, Grajales ZG, Dominguez G (2003). Plantas medicinales de
la Organizacién de Médicos Indigenas Tradicionales ‘Masehual
Ixtlamachilistli Yo- loxochitl A.C. in Zongolica, Veracruz. Tesis.
Facultad de Ciencias Biologicas y Agropecuarias, Universidad
Veracruzana, Cérdoba, Veracruz, México. 180 p.

Andrade-Cetto A (2009). Ethnobotanical study of the medicinal plants
from Tlanchinol, Hidalgo, México. J. Ethnoph. 122: 163-171.

Aiken RL (2003). Test psicoldgicos y evaluacién. Undécima Edicion.
Traduccion: Ortiz Salinas, M.E., Montes de Oca, V.. G. Pearson
Education. México, D.F. 544 p.

Bermudez A, Oliveira MA, Dilia-Velasquez M (2005). La investigacion
etnobotanica sobre plantas medicinales: una revisiébn de sus
objetivos y enfoques actuales. Interciencia. 30(8): 453-459.

Canales M, Hernandez T, Caballero J, Romo de Vivar A, Duran A, Lira
R (2006). Andlisis cuantitativo del conocimiento tradicional de las
plantas medicinales en San Rafael, Coxcatlan, Valle de Tehuacan—
Cuicatlan, Puebla, México. Acta Bot. Mex. 75: 21-43.

Caniago |, Siebert SF (1998). Medicinal plant ecology, knowledge and
conservation in Kalimantan, Indonesia 1. Econ. Bot. 52(3): 229-250.
Cervantes SS (2009). Las plantas medicinales de la Organizaciéon de
Médicos Indigenas Tradicionales de Huitzila, Mpio. de Soledad
Atzompa, Veracruz. Trabajo practico cientifico. Facultad de Ciencias
Biologicas y Agropecuarias. Universidad Veracruzana. Cérdoba, Ver.

165 p.

De la Cruz M (1940). The Badianus Manuscript: (Codex Barberini, Latin
241) Vatican Library; an Aztec Herbal of 1552. Johns Hopkins Press.
341 p.

DOF (Diario Oficial de la Federacion), 2015. Ley General de Salud.
Nueva Ley publicada en el Diario Oficial de la Federacion el 7 de
febrero de 1984. Ultima Reforma DOF  14-10-2015.
http://www.diputados.gob.mx/LeyesBiblio/ref/lgs.htm

Guerrero and Vazquez 129

Gallardo AP (2003). Medicina tradicional-Medicina moderna. Anales de
Antropologia, Instituto de Investigaciones Antropoldgicas Universidad
Nacional Auténoma de México, D.F., México. pp 229-240.

Garcia-Hernandez KY, Vibrans H, Rivas-Guevara M, Aguilar-Contreras
A (2015). This plant treats that illness? The hot—cold system and
therapeutic procedures mediate medicinal plant use in San Miguel
Tulancingo, Oaxaca, Mexico. J. Ethnoph. 163: 12-30.

Gheno-Heredia YA, Naba-Bernal G, Martinez-Campos AR, Sanchez-
Vera E (2011). Las plantas medicinales de la organizacién de
parteras y médicos indigenas tradicionales de Ixhuatlancillo,
Veracruz, México, y su significancia cultural. Polibot. 31: 199-251.

Giovannini P, Reyes-Garcia V, Waldstein A, Heinrich M (2011). Do
pharmaceuticals displace local knowledge and use of medicinal
plants? Estimates from a cross-sectional study in a rural indigenous
community, Mexico. Soc. Sci. and Med. 72: 928-936.

Gomez VA (2002). Plant use knowledge of the Winikina Warao: the
case for questionnaires in ethnobotany. Econ. Bot. 56: 231-241.

Heinrich M (2000). Ethnobotany and its role in drug development.
Phyto. Res. 14: 479-488.

Heinrich M, Ankli A, Frei B, Weimann C, Sticher O (1998). Medicinal
plants in Mexico: healers’consensus and cultural importance. Soc.
Sci. Med. 47 (11): 1859-1871.

Jorand B (2008). Formas de transformacion del conocimiento de la
medicina tradicional en los pueblos nahuas del municipio de
Hueyapan, sierra norte de Puebla. Tesis de Maestria en Ciencias.
Colegio de Postgraduados. Pp. 181- 196.

Juarez-Vazquez MC, Carranza-Alvarez C, Alonso-Castro AJ, Gonzalez-
Alcaraz VF, Bravo-Acevedo E, Chamarro-Tinajero JF, Solano E
(2013). Ethnobotany of medicinal plants used in Xalpatlahuac,
Guerrero, México. J. Ethnoph. 148: 521-527.

Lot A, Chiang F (comp.). (1990). Manual de Herbario. Administracién y
manejo de colecciones, técnicas de recoleccién y preparacion de
ejemplares botanicos. Consejo Nacional de la Flora de México, A. C.
México. 142 p.

Marquez RW, Marquez RJ (2009). Municipios con mayor biodiversidad
en Veracruz. For. Ver. 11 (2): 43-50

Martinez-Pérez A, Lopez PA, Gil-Mufioz A, Cuevas-Sanchez A (2012).
Plantas silvestres Uutiles y prioritarias identificadas en la mixteca
poblana, México. Acta Bot. Mex. 98: 73-98.

Navarro PLC, Avendafio RS (2002). Flora util del municipio de
Astacinga, Veracruz, México. Polibot. 14:59-76

Palomino E (2013). Ethnopharmacological study of medicinal plants
used in the treatment of CNS disorders in the Sinai Peninsula, Egypt.
J. Ethnoph. 151: 317-332.

RE&PB (Red de Etnoecologia y Patrimonio Biocultural) - CONACYT.
2014. http://etnoecologia.uv.mx/Red_paginaprincipal.html.

Rodriguez-Echeverry JJ (2010). Uso y manejo tradicional de plantas
medicinales y magicas en el valle Sibundoy, alto putamayo y su
relacion procesos locales de construccion ambiental. Rev. Acad. Col.
de C. Ex., Fis. y Nat. 37(143): 263-286.

Sanchez-Gonzalez A, Granados Sanchez D, Simén-Nabor S (2008).
Uso medicinal de las plantas por los otomies del municipio de
Nicolas Flores, Hidalgo, México. Rev. Chap. Hort. 14(3): 271-279.

WHO (World Health Organization). Guidelines on good agricultural and
collection practices for medicinal plants. World Health Organization.
20083, 69 p. http://www.who.int/topics/traditional_medicine/en/.

Zamora-Martinez MC, Pascual Pola CN (1992). Medicinal plants used
in some rural populations of Oaxaca, Puebla and Veracruz, Mexico.
J. Ethnoph. 35(3): 229-257.



