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Abstract
Background: In Mexico, the Asteraceae are part of traditional knowledge where its members have several uses, but they are particularly remark-
able in traditional medicine and are used for different purposes.
Questions: What pharmacologically studies have been carried out with Asteraceae species used in Mexican traditional medicine? What phar-
macological activities have been tested? What compounds are responsible for the tested activities?
Species studied: Asteraceae species used in Mexican traditional medicine pharmacologically tested.
Methods: A database including scientific studies on Asteraceae species which studies on pharmacological activity or phytochemical character-
ization was compiled and analyzed.
Results: From 249 reviewed studies only 202 fulfilled the criteria for our analysis. A total of 101 species distributed in 65 genera and 16 tribes 
were registered. The tribes Heliantheae and Senecioneae were the most studied. Ageratina pichinchensis, Artemisia ludoviciana, Heliopsis lon-
gipes, and Heterotheca inuloides were the most studied species. In Mexico, the Asteraceae family is mainly used in the treatment of diseases or 
symptoms related to the digestive and respiratory systems. In 48 % of the studies some biocidal activity was evaluated but only 21.8 % included 
phytochemical characterizations.
Conclusions: The antimicrobial activity and phytochemical characterizations are the main kind of ethnopharmacological studies for Asteraceae 
in Mexico. Most of the compounds responsible for the activities have not been identified yet. The uses of Asteraceae in Mexico are similar to 
other countries emphasizing its cultural importance in the world. Mexican Asteraceae should be prioritized in conservation and bioscreening 
schemes.
Key words: Compositae, ethnobotany, herbal medicine, natural compounds, traditional knowledge.

Resumen
Antecedentes: En México la familia Asteraceae es parte del conocimiento tradicional, sus miembros tienen varios usos, especialmente en la 
medicina tradicional con diferentes propósitos.
Preguntas: ¿Qué estudios farmacológicos se han realizado con especies de Asteraceae usadas en la medicina tradicional mexicana? ¿Cuáles son 
las actividades farmacológicas comprobadas? ¿Cuáles son los compuestos responsables de las actividades comprobadas?
Especies en estudio: Especies de Asteraceae usadas en la medicina tradicional mexicana probadas farmacológicamente.
Métodos: Se construyó y analizó una base de datos con estudios de asteráceas en los que se realizaron caracterizaciones fitoquímicas o estu-
diaron actividades farmacológicas.
Resultados: De 249 estudios revisados solo 202 cubrieron los criterios de inclusión del análisis. Se registraron 101 especies distribuidas en 65 
géneros y 16 tribus. Heliantheae y Senecioneae fueron las tribus más estudiadas. Ageratina pichinchensis, Artemisia ludoviciana, Heliopsis lon-
gipes y Heterotheca inuloides fueron las especies más estudiadas. En México, la familia Asteraceae se utiliza principalmente en el tratamiento 
de enfermedades o síntomas relacionados con los sistemas digestivo y respiratorio. El 48 % de los estudios evaluó alguna actividad biocida y el 
21.8 % incluyen caracterizaciones fitoquímicas.
Conclusiones: la actividad antimicrobiana y caracterizaciones fitoquímicas son los principales estudios realizados con asteráceas mexicanas. La 
mayoría de los compuestos responsables de las actividades farmacológicas evaluadas aún no han sido identificados. Los usos de Asteraceae en 
México son similares a los de otros países, lo que resalta su importancia cultural en el mundo. Las Asteraceae mexicanas debe ser priorizadas  
en planes de conservación y en estudios de bioprospección.
Palabras clave: Compositae, compuestos naturales, conocimiento tradicional, etnobotánica, herbolaria.
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Historically, the plant kingdom has been the best source of 
remedies for a variety of diseases and pain. Plants are pri-
mary therapeutic agents used for treating illness, an inte-
gral element of health care systems, and the best testimony 
of cultural importance (Mata et al. 2019). In many cul-
tures, plants are elemental for ancient traditional medicine 
systems and continue enriching our modern knowledge of 
herbal medicine. Therefore, medicinal plants have a fun-
damental role in the maintenance of global human health 
(Egamberdieva & Teixeira da Silva 2015). Traditional 
medicine is part of the evolutionary process where humans 
and plants interact; communities and individuals continue 
to discover practices and transforming techniques. Many 
modern drugs have origin in ethnopharmacology and tra-
ditional medicine (Helmstädter & Staiger 2014). Pharma-
ceutical and scientific communities have paid particular 
attention to medicinal plants; numerous studies have vali-
dated the traditional use of plants and characterized phy-
tochemically large species (Salazar-Aranda et al. 2013, 
Buenz et al. 2018).

The Mexican diversity of vascular plants has been esti-
mated at 23,314 species (Villaseñor 2018), and more than 
50 % are endemic to the country. More than 3,000 are used 
as medicinal plants but only a small proportion (1-2 %) has 
been studied (Villaseñor 1993, Espejo-Serna et al. 2004, 
Salazar-Aranda et al. 2013). Many members of Asteraceae 
are part of the traditional knowledge of our country where 
they are used as food, live fences, construction materials, 
and source of oils, insecticides, and garden ornamentals; 
however, they are specially used in traditional medicine 
(Heinrich et al. 1998, Leonti et al. 2003, Canales et al. 
2005, Paredes-Flores et al. 2007, Estrada-Castillón et al. 
2012, Gómez 2012, Ávila-Uribe et al. 2016, Casas et al. 
2016, Vibrans 2016, Lara Reimers et al. 2019).

The Asteraceae or Compositae is one of the largest and 
most diverse families, comprising 10 % of all flowering 
plant species, rivaled only by Orchidaceae and Fabaceae 
(Mandel et al. 2019). It includes between 950 and 1,450 
genera, with an estimated 25,000 to 35,000 species in the 
world and is the richest family of Mexican flora in genera 
and species (Villaseñor 2016, Mandel et al. 2019). Mexico 
is considered a center of diversification of this family with 
417 genera and 3,113 species and it is the richest country 
for the family in Neotropics (Villaseñor 2018). Its wide 
distribution, from sea level (dunes or coastal vegetation) 
to the mountains, is attributed to its excellent dispersal 
capacity, genetic plasticity, and the presence of a wide 
variety of secondary metabolites synthesized as a protec-
tion strategy against predators or competitors (Villaseñor 

2018). The members of Asteraceae are identified by inflo-
rescences arranged in a capitulum or head, surrounded by 
an involucre with involucral bracts or phyllaries. On the 
capitulum there are two kinds of flowers: the outermost or 
ray flowers and the central or disc flowers. All the flow-
ers are gamopetalous and lack of calyx or modified in a 
variable and peculiar structure called pappus (Villaseñor 
1993). Due to its diversity, the Asteraceae family is di-
vided in 36-38 tribes (Funk et al. 2005). In Mexico, there 
are 24 tribes of native species and two (Arctotideae and 
Calenduleae) of introduced species (Villaseñor 2018).

The vast diversity in Asteraceae is reflected in the pres-
ence of different bioactive compounds important for the 
pharmaceutical industry too (Kostić et al. 2020). Mem-
bers of Asteraceae are known by their pharmacological 
activities as antibacterial, anti-inflammatory, wound-
healing, anti-hemorrhagic, antipyretic, hepatoprotective, 
anti-tussive, antitumor, antiparasitic, and antispasmodic 
(Carvalho et al. 2018, Panda & Luyten 2018). Several 
species are used in Mexican traditional medicine since 
its antibacterial properties (Sharma et al. 2017) and they 
are mainly used in the treatment of gastrointestinal, re-
spiratory, and dental infectious diseases (Heinrich et al. 
1998, Murillo-Álvarez et al. 2001, Hernández et al. 2003,  
Leonti et al. 2003, Canales et al. 2005, Paredes-Flores et 
al. 2007, Alonso-Castro et al. 2011, Rosas-Piñón et al. 
2012, Sharma et al. 2017, Lara Reimers et al. 2019). Some 
of the most popular medicinal plants used in México are 
estafiate (Artemisia ludoviciana), Mexican arnica (Het-
erotheca inuloides), zoapatle (Montanoa tomentosa), and 
cempazúchitl (Tagetes erecta).

More than 5,000 compounds have been identified in 
Asteraceae, generally associated with some pharmaco-
logical activity. The presence of sesquiterpene lactones 
(SQLs), diterpenes, triterpenes, inulin-type fructans, poly-
acetylenes, pentacyclic triterpene alcohols, benzofurans, 
flavones, flavonoids, and unsaturated fatty acids are com-
mon compounds in Asteraceae (Heywood et al. 1977a, 
b, Calabria et al. 2009). The SQLs are the major chemi-
cal compounds in Asteraceae, with at least 3,000 known 
structures involved in the defense against herbivores and 
parasites The SQLs, acetylenic compounds, and inulin-
type fructans are as characteristic of Asteraceae as their 
inflorescences (Heywood et al. 1977a, b, Heinrich et al. 
1998).

Despite the discovery of several secondary metabolites 
in Asteraceae, they attracted disproportionately little at-
tention in the context of ethnopharmacological research, 
resulting in few systematic explorations and few commer-
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cialized products (Panda et al. 2019, Kostić et al. 2020). 
In this review we answer the following questions: What 
pharmacologically studies have been carried out with As-
teraceae species used in Mexican traditional medicine? 
What pharmacological activities have been tested? What 
compounds are responsible for the tested activities? The 
goal of our research was to synthesize the knowledge of 
the ethnopharmacology of the Asteraceae in Mexico.

Materials and methods

We conducted systematics searches for scientific stud-
ies of the pharmacological activity, or the phytochemical 
characterization of Asteraceae used in Mexican traditional 
medicine. The information was collected from scientific 
databases including ScienceDirect, Springerlink, Scopus, 
PubMed, Redalyc, Scielo, EBSCO, ACS Publications, 
BioMed Central, and Wiley online library, for entries pub-
lished from 1983 to 2020. The keywords for our searches 
included: Mexican Asteraceae, medicinal Asteraceae, 
asteráceas mexicanas, asteráceas medicinales, Mexican 
traditional medicine, Asteraceae, Compositae. We only 
include studies that provide information on the collec-
tion site, the part used, the species identified, and the her-
barium specimen, as recommended by the Guidelines on 
Good Herbal Processing Practices for Herbal Medicines 
(WHO 2018).

Species were classified based on the tribe scheme for 
Mexican Asteraceae by Villaseñor (2018). The nomen-
clature was based on taxonomic studies for the family 

including Ortiz-Bermudez et al. (1998), Cabrera (2001), 
Funk et al. (2009), Estrada-Castillón & Villarreal-Quinta-
nilla (2010), Schilling & Panero, 2011, Villaseñor & Ortiz 
(2012), García-Sánchez et al. 2014, Redonda-Martínez 
(2017), Redonda-Martínez (2020), and Villarreal-Quinta-
nilla et al. (2020). To identify the native species to Mexi-
co, the studies of Sosa & De-Nova (2012) and Villaseñor 
(2016) were consulted. The information was arranged al-
phabetically by tribe, genus, species, traditional uses, and 
pharmacological/phytochemical studies.

Results

A total of 249 studies where pharmacological activities 
and/or phytochemical characterizations were assessed for 
Asteraceae were found. The analysis of the information 
was carried out with 202 studies that fulfilled the recom-
mendations of the Guidelines on Good Herbal Processing 
Practices for Herbal Medicines (Appendix 1). Forty-seven 
studies were not included since they were conducted with 
parts of plants (leaves, roots, etc.) or plant material pur-
chased or acquired from laboratories, markets, supermar-
kets or they did not provide information about herbarium 
specimen.

A total of 101 species with ethnopharmacological and/
or phytochemical studies from 16 tribes and 65 genera 
were recorded. Heliantheae has been the most studied tribe 
with 30 species and 19 genera, followed by Senecioneae 
with 17 species and seven genera (Appendix 1). The re-
maining tribes registered less than 10 species. The states 

Figure 1. Number of collections by state of Mexican Asteraceae with ethnopharmacological studies.



Ethnopharmacology of Asteraceae in Mexico

458

where the specimens were collected are Morelos (23), Es-
tado de Mexico (20), Puebla (11), Mexico City (10), San 
Luis Potosi (10), Nuevo Leon (10), and Veracruz (10). Yu-
catan and Jalisco are less explored by one mention each 
one (Figure 1).

The traditional uses referred in the reviewed studies 
are mainly on diseases or symptoms related to the diges-
tive system (20.73 %), followed by treatment of differ-
ent types of pain (15 %), and for the treatment of dis-
eases associated to the respiratory system (10.2 %). Other  
uses were anti-inflammatory (7.6 %), and skin infections 
(7.3 %) (Table 1, Appendix 1). From the 202 reviewed 
studies, 62 (30.7 %) analyzed antibacterial activity and 
44 (21.8 %) were phytochemical characterizations. Other 
assessed activities were cytotoxicity (12.4 %) and anti-
inflammatory (7 %). Some activities, such as healing, 
diuretic, antimalarial, aphrodisiac, immunostimulant, 
among others, were evaluated only once. From 101 spe-
cies, 21 were evaluated for their antibacterial activity, 

13 were only characterized phytochemically, and five to 
assess their analgesic activity. Thirty-nine were studied 
only once. The most studied species have been Heliopsis 
longipes (18 studies, Figure 2C), Ageratina pichinchensis 
(16, Figure 2A), Artemisia ludoviciana (13, Figure 2B), 
and Heterotheca inuloides (10, Figure 2D). These species 
were mentioned in the 28.1 % of the reviewed studies. 
According to their distribution, 54 species are native to 
Mexico, 41 are endemic, and five are introduced. The He-
liantheae presented the highest proportion of native (13) 
and endemic (17) species, followed by Senecioneae with 
five native and 12 endemics (Appendix 1).

Discussion

Traditional knowledge is the best evidence of the efficacy 
of medicinal plants in treating diseases, their symptoms, 
and other ailments (Firenzuoli & Gori 2007, Helmstädter 
& Staiger 2014). Ethnobotany and traditional knowledge 

Traditional use 
(illness/affection/symptom)

Mentions in 
the reviewed 
studies 
% (*)

Activity evaluated Studies performed 
% (*) 

Gastrointestinal disorders/diseases: diarrhea, stomachache, 
dysentery, gastritis, indigestion, vomit, dyspepsia, deworming, lack 
of appetite, tapeworm, purge

20.73 (57)* Antibacterial 30.7 (62)*

Aches, pain, analgesic, toothache, lumbago, migraine 15 (41)* Phytochemical 
characterization 21.8 (44)*

Respiratory infections: cough, bronchitis, expectorant, flu, 
tuberculosis, cold, asthma 10.2 (28)* Cytotoxity 12.4 (25)*

Anti-inflamatory, neuritis, bruises 7.6 (21)* Antifungal 8.0 (16)*

Skin infections: welts herpes, sores, scabies, skin wounds, baby 
rash, dermatophytosis, astringent 7.3 (20)* Anti-inflamatory 7.0 (14)*

Fever 5.1 (14)* Antiprotozoal 4.95 (10)

Spasmolityc 4.95 (10)*

Colic, spasmolytic 4 (11)* Analgesic 4.46 (9)*

Diabetes 3.6 (10)* Antioxidant 4.46 (9)*

Anxiolytic 2.2 (6)* Antimicrobial 3.96 (8)*

Labor 2.2 (6)*

*Number of mentions in the reviewed studies.

Table 1. Traditional uses and ethnopharmacological studies of Asteraceae in Mexico
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about the preparation and administration of medicinal 
plants provide valuable information around active com-
pounds. Several phytochemical compounds with biologi-
cal activities were discovered from traditional knowledge 
and they have been a starting point for new therapeutics 
(Salazar-Aranda et al. 2013, Buenz et al. 2018). From the 
122 plant-derived chemical products currently used in 
medicine, 80 % are used congruently to their ethnomedical 
application (Saslis-Lagoudakis et al. 2011). These com-
pounds have played a crucial role in treating and prevent-
ing human diseases. The artemisinin drug against parasitic 
diseases such as malaria was isolated from Artemisia an-
nua used in traditional medicine for the treatment of respi-
ratory diseases (Helmstädter & Staiger 2014, Helmstädter 
2017). This is a prominent example of how the traditional 
knowledge regarding medicinal plants plays a key role in 
the identification of new bioactive agents or new drugs.

Ethnopharmacology of the Asteraceae in Mexico. Heli-
antheae, Senecioneae, Eupatorieae, and Astereae are the 
tribes with the highest number of genera and species in 
Mexico (Villaseñor 2018) and they are well represented 
in the reviewed ethnopharmacological and phytochemical 
studies. The species of Heliantheae and Senecioneae are 
the most evaluated and include most of the endemic stud-
ied species. On the other hand, from 26 tribes in México 
only 16 are represented in ethnopharmacological stud-
ies, possibly because some of them have a few species 
(e.g., Arctotideae, Chaenactideae, Gochnatieae, Liabeae, 
Onoserideae). But other tribes, such as Astereae and Eu-
patorieae are among the largest tribes in Asteraceae, with 
well-recognized species in Mexican traditional medicine. 
However, genera like Ageratina, Conyza, Erigeron, Eu-
patorium, Gymnosperma, Solidago, and Stevia, among 
others, are scarcely represented in ethnopharmacological 
studies.

From the best represented species in Mexican ethno-
pharmacological studies Ageratina pichinchensis (Figure 
2A), named axihuitl or manrrubio, is a plant widely used 
in Mexican traditional medicine, whose pharmacological 
activities have been confirmed in preclinical and clini-
cal studies (Aguilar-Guadarrama et al. 2009, Sánchez-
Mendoza et al. 2013, Romero-Cerecero et al. 2017). This 
species is used in the treatment of diseases caused by 
or related to fungal and skin infections, wounds, and to 
treat pain and gastric ulcers (Aguilar-Guadarrama et al. 
2009, Sánchez-Mendoza et al. 2013, Romero-Cerecero 
et al. 2017). Additionally, A. pichinchensis has wound 
healing, antiulcer, gastroprotective, antinociceptive, and 

anti-inflammatory effects (Sánchez-Mendoza et al. 2010, 
Romero-Cerecero et al. 2012a, Romero-Cerecero et al. 
2013, Sánchez-Mendoza et al. 2013). Pharmacological 
evaluations showed that its extracts exhibit antifungal ac-
tivity against Trichophyton mentagrophytes, T. rubrum, 
and Candida albicans (Ríos et al. 2003), and have shown 
therapeutic and mycological effectiveness in patients 
with vulvovaginal candidiasis (Romero-Cerecero et al. 
2017). The antimicrobial activity of encecalin, taraxerol, 
β-sitosterol, and stigmasterol isolated from this species has 
been demonstrated (Aguilar-Guadarrama et al. 2009). The 
antinociceptive activity and gastroprotective effect of A. 
pichinchensis are related to the presence of 3,5-diprenyl-
4-hydroxyacetophenone (HYDP) isolated from its leaves 
(Sánchez-Mendoza et al. 2013). Studies showed that 7-O-
(b-D-glucopyranosyl)-galactin is the compound associat-
ed with the effects of A. pichinchensis in cell proliferation 
and healing activity in skin lesions in an animal model of 
diabetes (Romero-Cerecero et al. 2013, Romero-Cerecero 
2014). The healing properties of A. pichinchensis have 
been assessed in human clinical trials. It has demonstrated 
effectiveness in the treatment of chronic venous leg ul-
cers (Romero-Cerecero et al. 2012a), and diabetic foot  
ulcers (Romero-Cerecero et al. 2015b).

Artemisia ludoviciana (Figure 2B) has been used in 
Mexican traditional medicine since pre-Hispanic times. It 
is commonly named estafiate, ajenjo del país, azumate, or 
iztauhyatl (Calzada et al. 2007, Estrada-Soto et al. 2012, 
Anaya-Eugenio et al. 2016). This species is widely used 
to treat gastrointestinal disorders as parasites, indigestion, 
diarrhea, and dysentery. Also, it is used in the treatment 
of colic, bronchitis, dandruff, inflammation, diabetes, anti-
malarial, and analgesic (Calzada et al. 2007, Estrada-Soto 
et al. 2012, Anaya-Eugenio et al. 2016). Studies in animal 
models have described antidiarrheal and antispasmodic 
activities of the essential oil obtained from aerial parts 
from A. ludoviciana (Said Fernández et al. 2005, Calzada 
et al. 2010, Estrada-Soto et al. 2012). Leaf extracts from 
this plant have antimicrobial activity against microor-
ganisms responsible for gastrointestinal diseases such as 
Entamoeba histolytica, Escherichia coli, Giardia lamblia, 
Vibrio cholerae, and other responsible for infectious dis-
eases as Candida albicans, Pseudomonas aeruginosa, and 
Staphylococcus aureus (Navarro et al. 1996, Said Fernán-
dez et al. 2005, Damián-Badillo et al. 2008). Most rele-
vant is the activity of A. ludociviana against Helicobacter 
pylori, the major etiological agent of chronic gastritis and 
peptic ulcer disease linked to gastric carcinoma (Castillo-
Juárez et al. 2009). It has been documented its anti-Myco-
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bacterium tuberculosis activity (Jiménez-Arellanes et al. 
2003). However, the compounds responsible for the men-
tioned antimicrobial activities have not elucidated yet. Ad-
ditionally, Anaya-Eugenio et al. (2014) demonstrated the 
hypoglycemic and antihyperglycemic effects of arglanin 
and salvinine isolated from A. ludoviciana in mice, which 
supports its effectiveness in the treatment of diabetes in 
folk medicine.

Heliopsis longipes (Figure 2C), named chilcuague, 
chilcuán, pelitre, raíz de oro, and pyrethrum; it is endemic 
to the Sierra Gorda and Sierra de Álvarez in the limits of 

the states of Guanajuato, San Luis Potosí, and Querétaro 
(Cilia-López et al. 2008). This species is employed to calm 
toothaches, muscle aches, arthritis, rheumatism, as anti-in-
flammatory, in the treatment of oral herpes, oral infections, 
deworming, diarrhea, and muscle soreness (Cilia-López et 
al. 2008). It has antibacterial activity against Escherichia 
coli, as well as antifungal and anti-aflatoxigenic activity 
(Molina-Torres et al. 1999, Buitimea-Cantúa et al. 2020). 
The anti-inflammatory, antinociceptive, and anti-arthritic 
activities of H. longipes have been demonstrated in ani-
mal models (Acosta-Madrid et al. 2009, Hernández et al. 

Figure 2. Most studied Asteraceae in the Mexican ethnopharmacology. A) Ageratina pichinchensis (Eupatorieae), B) Artemisia ludoviciana (Anthemid-
eae), C) Heliopsis longipes (Heliantheae), D) Heterotheca inuloides (Astereae). Images from Enciclovida. Credits: A) Neptalí Ramírez Marcial, C) 
Arturo de Nova, D) Bodo Nuñez Oberg. 
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2009, Cariño-Cortés et al. 2010, Cilia-López et al. 2010, 
Arriaga-Alba et al. 2013, Escobedo-Martínez et al. 2017, 
de la Rosa-Lugo et al. 2017). It has been demonstrated 
that its anti-inflammatory and anti-arthritic activities are 
higher than the reference drug phenylbutazone. Moreover, 
its extracts prevent the occurrence of secondary lesions, 
this makes it a better alternative for this type of chronic 
condition (Escobedo-Martínez et al. 2017). These biologi-
cal activities are attributed to affinin, the main bioactive 
compound present in the roots of H. longipes (Molina-
Torres et al. 1999). Ríos et al. (2007) established that the 

GABAergic system is involved in the analgesic response 
of affinin in H. longipes and de la Rosa-Lugo et al. (2017) 
indicate that it can be used for the treatment of orofacial 
pain. Affinin also induces the vasodilation showing its 
therapeutic potential in the treatment of cardiovascular 
diseases (Castro-Ruiz et al. 2017). In addition, the antimu-
tagenic activity of affinin has been demonstrated (Cariño-
Cortés et al. 2010, Arriaga-Alba et al. 2013).

Heterotheca inuloides (Figure 2D) is one of the most 
used plants in Mexican traditional medicine with a high 
market demand. It is commonly named Mexican arnica, 

Figure 3. Some important Asteraceae to the ethnopharmacology in Mexico. A) Chrysactinia mexicana (Tageteae), B) Hofmeisteria schaffneri 
(Eupatorieae), C) Iosthephane heterophylla (Heliantheae), D) Parthenium hysterophorus (Heliantheae). Images from Enciclovida. Credits: A) 
Arturo Cruz, B) Ignacio Vargas, C) Guillermo Ibarra, D) Aaron Balam.



Ethnopharmacology of Asteraceae in Mexico

462

acahual, cuauteteco, and xochihuepal (Rodríguez-Chávez 
et al. 2017). This species is widely used for the treatment 
of inflammatory conditions, skin wounds, fever, contu-
sions, bruises, biliary disorders, cough, respiratory prob-
lems, gastritis, hemorrhoids, rheumatism, toothache, and 
urinary tract inflammation (Gené et al. 1998, Delgado et 
al. 2001, Rodríguez-Chávez et al. 2017, Egas et al. 2018). 
It has antibacterial activity against Helicobacter pylori 
and Streptococcus mutans and its flowers are effective 
against Giardia intestinalis trophozoites (Rosas-Piñón 
et al. 2012, Rodríguez-Chávez et al. 2015c, Egas et al. 
2018). Several studies have assessed the anti-inflammato-
ry and antinociceptive activities of H. inuloides in differ-
ent pharmacological models (Gené et al. 1998, Delgado et 
al. 2001, Maldonado-López et al. 2008, Egas et al. 2015, 
Rodríguez-Chávez et al. 2015a). The anti-inflammatory 
activity of H. inuloides has been associated to the pres-
ence of quercetin and sesquiterpenes (Delgado et al. 2001, 
Maldonado-López et al. 2008). The hepatoprotective and 
chemopreventive activities of H. inuloides are associated 
with the antioxidant activity of quercetin, one of the main 
compounds of this plant (Coballase-Urrutia et al. 2011, 
Ruiz-Pérez et al. 2014). The cytotoxic properties, chelat-
ing, and tyrosinase inhibitory activity of H. inuloides have 
been described (Rodríguez-Chávez et al. 2017). Infusions 
of this plant showed antioxidant activity in vitro (Coba
llase-Urrutia et al. 2010, Rodríguez-Chávez et al. 2015a, 
Rodríguez-Chávez et al. 2015c). 

Traditional medicinal uses and the pharmacological ac-
tivities of compounds. Many studies on Asteraceae around 
the world focused on chemical analysis, have nearly iso-
lated 7,000 different compounds (Panda & Luyten 2018). 
Ethnopharmacological studies have been useful in the 
identification of phytochemical compounds since they 
involve the characterization and isolation of compounds 
with pharmacological activity. The Asteraceae family in 
Mexican traditional medicine is mainly used in the treat-
ment of gastrointestinal and respiratory diseases due to its 
antimicrobial activity (Murillo-Álvarez et al. 2001, Ca-
nales et al. 2005, Calzada et al. 2009, Salazar-Aranda et 
al. 2011, Rosas-Piñón et al. 2012, Robles-Zepeda et al. 
2013). The use of this family in Mexico for the treatment 
of diseases related to the digestive system is similar to 
other countries as Nepal, New Zealand, and South Africa, 
where several of its species are used to treat infectious dis-
eases (Saslis-Lagoudakis et al. 2011). The frequent use of 
Asteraceae as antimicrobial resources in different cultures 
highlights the importance of the family in the entire world 

and reveal cultural and chemical patterns where common 
traditional uses are similar in plant groups to treat related 
conditions or diseases.

The presence of secondary metabolites in Asteraceae as 
polyacetylenes and flavonoids with antibacterial and bac-
teriostatic activities, confirm the traditional medicine use 
of the family in the treatment of infectious diseases (Hein-
rich et al. 1998, Calabria et al. 2009). In the reviewed 
studies, some compounds with antimicrobial activities 
have been identified, especially those against bacteria 
causing infectious diseases, such as diarrhea, pneumonia, 
and tuberculosis. Research related to new natural anti-
biotics has a crucial worldwide interest, due to bacterial 
resistance. Microorganisms responsible for worrying and 
often fatal infections such as Candida albicans, Esch-
erichia coli, Mycobacterium tuberculosis, Staphylococcus 
aureus, Streptococcus pneumonia, and Trypanosoma spp. 
are a worldwide concern, highlighting the importance of 
antibiotics research to treat these diseases (OMS 2016). 
Natural products have been a source of bactericides in tra-
ditional medicine, and they have been served as potential 
therapeutics against pathogenic bacteria since the golden 
age of antibiotics in the mid-20th century (Rossiter et al. 
2017). However, the exploration of natural products as a 
source for new antibiotics has been greatly reduced over 
the past 20 years (Silver 2015).

The main pharmacological activity in the reviewed 
studies is antimicrobial. The ent-trachyloban-19-oic acid, 
isolated from the roots of Iostephane heterophylla (Fig-
ure 3C), is a potent antibacterial agent in the treatment 
of oral pathogens as Streptococcus mutans (Hernández 
et al. 2012). Two SQLs identified in Ambrosia conferti-
flora, santamarine and reynosin have bactericidal activity 
against Mycobacterium tuberculosis (Coronado-Aceves 
et al. 2016). Thymol esters of different short-chain fatty 
acids are the active principles for antimicrobial activity 
of Hofmeisteria schaffneri (Figure 3B) against Bacillus 
subtilis, Candida albicans, and Staphylococcus aureus, 
three of the main microorganisms responsible for sev-
eral infections (Pérez-Vásquez et al. 2011). Essential oil 
and 5-(3-buten-1-ynyl)-2, 2’-bithieny of Chrysactinia 
mexicana (Figure 3A) have antibacterial activity against 
Streptococcus pneumoniae, one of the major agents of in-
fectious diseases of the respiratory tract and resistant to 
penicillin (Guevara Campos et al. 2011). The encecalin 
and demethylencecalin isolated from Helianthella quin-
quenervis exhibited antifungal activity against Trichophy-
ton mentagrophytes responsible for various skin infections 
(Castañeda et al. 1996). Ambrosin and incomptine B, two 
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SQLs, isolated from Parthenium hysterophorus (Figure 
3D) and Decachaeta incompta possess high trypanocidal 
activity. Both compounds are more effective than the cur-
rent trypanocidal drugs used clinically (Sepúlveda-Robles 
et al. 2019).

Other pharmacological activities evaluated in the re-
viewed studies were cytotoxicity, anti-inflammatory, 
analgesic, antioxidant, and spasmolytic (Table 1). The 
hofmeisterin III and other thymyl derivatives are the 
main antinociceptive agents from Hofmeisteria schaffneri 
(Figure 3B) (Angeles-López et al. 2010). In Calea terni-
folia used in the treatment of diabetes, the chromenes 1 
and 2, caleins A, and C compounds were identified. These 
compounds reduced the postprandial hyperglycemia, one 
of the most common abnormalities in the early phase of 
type 2 diabetes (Escandón-Rivera et al. 2017). Vernonia 
liatroides endemic to Mexico and used in menstrual dis-
orders and dysentery, have been identified the sesquiter-
penes α-methylene γ-lacton, which has muscle relaxant 
activity in animal models (Campos et al. 2003). Two spe-
cies have been tested against cancer cell lines, Gonzalezia 
decurrens, which has displayed cytotoxic activity against 
colon cancer in vitro (Marquina et al. 2001), and Smal-
lanthus maculatus, from which ursolic acid was isolated 
and showed cytotoxic activity against cancer cell lines 
(Jacobo-Herrera et al. 2016). 

Limitations of the reviewed studies. In the current re-
view, 43 % of the studies report pharmacological activities 
but the responsible compounds have not been identified, 
and some species were studied only once. For example, 
Artemisia ludoviciana is one of the most studied species 
and its potent antimicrobial activity has been assessed, but 
the responsible compounds have not been identified. In 
the other hand, 8 % of the studies are phytochemical char-
acterizations where the pharmacological activity of the 
compounds was not assessed. 

The WHO (2018) recommends that ethnopharmaco-
logical studies of medicinal plants should be supported by 
information of herbarium specimen, used part of the plant, 
traditional preparation, among others. However, in our re-
view, 47 studies do not include information on herbarium 
specimens and/or traditional uses, so the identification 
of the studied species cannot be corroborated. Providing 
this information is crucial, especially since the ultimate 
goal of ethnopharmacological studies is to ensure the safe 
and correct use of herbal remedies (Davidson et al. 2013, 
Helmstädter & Staiger 2014, Helmstädter 2017).

There are other impediments to using ethnopharmacol-
ogy in the drug discovery process that limit the growth of 

herbal medicine as an industry to perform bioprospecting, 
as the generational loss of traditional medicine knowl-
edge, loss of biodiversity, over-exploitation, and a historic 
lack of a legal framework on the use of medicinal plants 
(Buenz et al. 2018, Mata et al. 2019). In addition, studies 
on medicinal plants should involve a sustainable approach 
based on traditional knowledge, regulation, and quality 
control as essential points the development of a rational 
use of traditional medicine and herbal remedies (Buenz et 
al. 2018, Mata et al. 2019).
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leae, Asteraceae) en México: taxonomía, diversidad 
y distribución. Acta Botanica Méxicana. 127: e1718. 
DOI: https://doi.org/10.21829/abm127.2020.1718

Reyes-Pérez V, Pérez-Vásquez A, Déciga-Campos M, 
Bye R, Linares E, Mata R. 2019. Antinociceptive po-
tential of Zinnia grandiflora. Journal of Natural Prod-
ucts 82: 456-461. DOI: https://doi.org/10.1021/acs.
jnatprod.8b00758

Ríos MY, Aguilar-Guadarrama AB, Navarro V. 2003. Two 

https://doi.org/10.1021/np9702289
https://doi.org/10.1021/np980562k
https://doi.org/10.1021/np980562k
https://doi.org/10.1021/np060307x
https://doi.org/10.1021/np060307x
https://doi.org/10.1155/2013/814693
https://doi.org/10.1016/j.jep.2016.01.040
https://doi.org/10.1016/j.jep.2016.01.040
https://doi.org/10.1016/j.biopha.2017.06.064
https://doi.org/10.1016/j.phytochem.2008.01.011
https://doi.org/10.1111/j.2042-7158.2010.01243.x
https://doi.org/10.1111/j.2042-7158.2010.01243.x
https://doi.org/10.1177/1934578X1701200401
https://doi.org/10.1177/1934578X1701200401
https://doi.org/10.1016/j.jep.2017.03.004
https://doi.org/10.1021/np50027a006
https://doi.org/10.1021/np50027a006
https://doi.org/10.3390/molecules170911229
https://doi.org/10.3390/molecules170911229
https://doi.org/10.1155/2012/701261
https://doi.org/10.1155/2012/701261
http://dx.doi.org/10.21829/abm119.2017.1235
http://dx.doi.org/10.21829/abm119.2017.1235
https://doi.org/10.21829/abm127.2020.1718
https://doi.org/10.1021/acs.jnatprod.8b00758
https://doi.org/10.1021/acs.jnatprod.8b00758


Ethnopharmacology of Asteraceae in Mexico

474

new benzofuranes from Eupatorium aschenbornianum 
and their antimicrobial activity. Planta Medica 69: 
967-970. DOI: https://doi.org/10.1055/s-2003-45113 

Ríos MY, León I. 2006. Chemical constituents and cyto-
toxic activity of Smallanthus maculatus (Cav.) H Rob. 
(Asteraceae). Chemistry of Natural Compounds 42: 
497-498. https://doi.org/10.1007/s10600-006-0193-4

Ríos MY, Aguilar-Guadarrama AB, Gutiérrez MC. 2007. 
Analgesic activity of affinin, an alkamide from Heli-
opsis longipes (Compositae). Journal of Ethnopharma-
cology 110: 364-367. DOI: https://doi.org/10.1016/j.
jep.2006.09.041

Rivero-Cruz B, Rivero-Cruz I, Rodríguez JM, Cerda-
García-Rojas CM, Mata R. 2006. Qualitative and 
quantitative analysis of the active components of the 
essential oil from Brickellia veronicaefolia by nuclear 
magnetic resonance spectroscopy. Journal of Natural 
Products 69: 1172-1176. DOI: https://doi.org/10.1021/
np060180b

Robles-Zepeda RE, Coronado-Aceves EW, Velázquez-
Contreras CA, Ruiz-Bustos E, Navarro-Navarro M, 
Garibay-Escobar A. 2013. In vitro anti-mycobacte-
rial activity of nine medicinal plants used by ethnic 
groups in Sonora, Mexico. BMC Complementary 
and Alternative Medicine 13: 329. DOI: https://doi.
org/10.1186/1472-6882-13-329

Rocha-Gracia RC, Hernández AMM, Lozano ZP, Hernán-
dez CB, Santiago RH, Cedillo PE, Zayas PMT, López-
Olguín JF. 2011. Antibacterial activity of crude ex-
tracts from Mexican plants against methicillin-resistant 
Staphylococcus. African Journal of Biotechnology 10: 
13202-13218 

Rodeiro I, Donato MT, Jiménez N, Garrido G, Molina-To
rres J, Menéndez R, Castell JV, Gómez-Lechón MJ. 2009. 
Inhibition of human P450 enzymes by natural extracts 
used in traditional medicine. Phytotherapy Research 23: 
279-282. DOI: https://doi.org/10.1002/ptr.2613

Rodríguez-Chávez JL, Coballase-Urrutia E, Nieto-Cama-
cho A, Delgado-Lamas G. 2015a. Antioxidant capacity 
of ‘‘Mexican arnica’’ Heterotheca inuloides Cass natu-
ral products and some derivatives: their anti-inflamma-
tory evaluation and effect on C. elegans life span. Oxi-
dative Medicine and Cellular Longevity 2015: Article 
ID 843237. DOI: https://doi.org/10.1155/2015/843237

Rodríguez-Chávez JL, Coballase-Urrutia E, Sicilia-
Argumedo G, Ramírez-Apan T, Delgado G. 2015b. 
Toxicological evaluation of the natural products and 
some semisynthetic derivatives of Heterotheca inu-
loides Cass (Asteraceae). Journal of Ethnopharma-

cology 175: 256-265. DOI: https://doi.org/10.1016/j.
jep.2015.08.055

Rodríguez-Chávez JL, Rufino-González Y, Ponce-Maco-
tela M, Delgado G. 2015c. In vitro activity of ‘Mexican 
arnica’ Heterotheca inuloides Cass natural products 
and some derivatives against Giardia intestinalis. Par-
asitology 142: 576-584. DOI: https://doi.org/10.1017/
S0031182014001619

Rodríguez-Chávez JL, Egas V, Linares E, Bye R, Hernán-
dez T, Espinosa-García FJ, Delgado G. 2017. Mexi-
can Arnica (Heterotheca inuloides Cass. Asteraceae: 
Astereae): Ethnomedical uses, chemical constituents 
and biological properties. Journal of Ethnopharma-
cology 195: 39-63 DOI: https://doi.org/10.1016/j.
jep.2016.11.021

Rodríguez-Chávez JL, Franco-Navarro F, Delgado G. 
2018. In vitro nematicidal activity of natural and semi-
synthetic cadinenes from Heterotheca inuloides against 
the plant-parasitic nematode Nacobbus aberrans (Ty-
lenchida: Pratylenchidae). Pest Management Science 
75: 1734-1742. DOI: https://doi.org/10.1002/ps.5294

Rodriguez-Garcia A, Galan-Wong LJ, Arevalo-Niño K. 
2010. Development and in vitro evaluation of biopoly-
mers as a delivery system against periodontopathogen 
microorganisms. Acta Odontológica Latinoamericana 
23: 158-163. 

Rodríguez-Landa JF, Vicente-Serna J, Rodríguez-Blanco 
LA, Rovirosa-Hernández MJ, García-Orduña F, Carro-
Juárez M. 2014. Montanoa frutescens and Montanoa 
grandiflora extracts reduce anxiety-like behavior dur-
ing the metestrus-diestrus phase of the ovarian cycle 
in Wistar rats. BioMed Research International 2014: 
938060. DOI: https://doi.org/10.1155/2014/938060

Rodríguez-Landa JF, Cueto-Escobedo J, Flores-Aguilar 
LA, Rosas-Sánchez GU, Rovirosa-Hernández MJ, 
García-Orduña F, Carro-Juárez M. 2018. The aqueous 
crude extracts of Montanoa frutescens and Montanoa 
grandiflora reduce immobility faster than fluoxetine 
through GABAA receptors in rats forced to swim. Jour-
nal of Evidence-Based Integrative Medicine 23: 1-12. 
DOI: https://doi.org/10.1177/2515690X18762953

Rodríguez-Ramos F, Navarrete A. 2009. Solving the 
confusion of gnaphaliin structure: gnaphaliin A and 
gnaphaliin B identified as active principles of Gnapha-
lium liebmannii with tracheal smooth muscle relaxant 
properties. Journal of Natural Products 72: 1061-1064. 
DOI: https://doi.org/10.1021/np800746j

Rojas A, Villena R, Jiménez A, Mata R. 1991. Chemical 
studies on Mexican plants used in traditional medicine, 

https://doi.org/10.1055/s-2003-45113
https://doi.org/10.1007/s10600-006-0193-4
https://doi.org/10.1016/j.jep.2006.09.041
https://doi.org/10.1016/j.jep.2006.09.041
https://doi.org/10.1021/np060180b
https://doi.org/10.1021/np060180b
https://doi.org/10.1186/1472-6882-13-329
https://doi.org/10.1186/1472-6882-13-329
https://doi.org/10.1002/ptr.2613
https://doi.org/10.1155/2015/843237
https://doi.org/10.1016/j.jep.2015.08.055
https://doi.org/10.1016/j.jep.2015.08.055
https://doi.org/10.1017/S0031182014001619
https://doi.org/10.1017/S0031182014001619
https://doi.org/10.1016/j.jep.2016.11.021
https://doi.org/10.1016/j.jep.2016.11.021
https://doi.org/10.1002/ps.5294
https://doi.org/10.1155/2014/938060
https://doi.org/10.1177/2515690X18762953
https://doi.org/10.1021/np800746j


475

Cilia-López et al. / Botanical Sciences 99(3): 455-486. 2021

XXI. Ratibinolide 11, a new sesquiterpene lactone 
from Ratlblda latipalearis. Journal of Natural Prod-
ucts 54: 1279-1282. DOI: https://doi.org/10.1021/
np50077a006

Rojas A, Hernandez L, Pereda-Miranda R, Mata R. 1992. 
Screening for antimicrobial activity of crude drug ex-
tracts and pure natural products from Mexican medici-
nal plants. Journal of Ethnopharmacology 35: 275-283. 
DOI: https://doi.org/10.1016/0378-8741(92)90025-M

Rojas A, Cruz S, Rauch V, Bye R, Linares E, Mata R. 
1995. Spasmolytic potential of some plants used in 
Mexican traditional medicine for the treatment of gas-
trointestinal disorders. Phytomedicine 2: 51-55. DOI: 
https://doi.org/10.1016/S0944-7113(11)80049-8

Rojas A, Bah M, Rojas JI, Serrano V, Pacheco S. 1999. 
Spasmolytic activity of some plants used by the Oto-
mi Indians of Queretaro (Mexico) for the treatment of 
gastrointestinal disorders. Phytomedicine 6: 367-371. 
DOI: https://doi.org/10.1016/S0944-7113(99)80061-0

Rojas G, Lévaro J, Tortoriello J, Navarro V. 2001. Anti-
microbial evaluation of certain plants used in Mexican 
traditional medicine for the treatment of respiratory 
diseases. Journal of Ethnopharmacology 74: 97-101. 
DOI: https://doi.org/10.1016/S0378-8741(00)00349-4

Rojas A, Mendoza S, Moreno J, Arellano RO. 2003. Ex-
tracts from plants used in Mexican traditional medicine 
activate Ca2+-dependent chloride channels in Xeno-
pus laevis oocytes. Phytomedicine 10: 416-421. DOI: 
https://doi.org/10.1078/0944-7113-00199

Romero-Cerecero O, Rojas G, Navarro V, Herrera-Are
llano A, Zamilpa-Alvarez A, Tortoriello J. 2006. Effec-
tiveness and tolerability of a standardized extract from 
Ageratina pichinchensis on patients with tinea pedis: 
an explorative pilot study controlled with ketocon-
azole. Planta Medica 72: 1257-1261. DOI: https://doi.
org/10.1055/s-2006-951694

Romero-Cerecero O, Zamilpa A, Jiménez-Ferrer JE, 
Rojas-Bribiesca G, Román-Ramos R, Tortoriello 
J. 2008. Double-blind clinical trial for evaluating 
the effectiveness and tolerability of Ageratina pich-
inchensis extract on patients with mild to moderate 
onychomycosis. A comparative study with ciclopirox. 
Planta Medica 74: 1430-1435. DOI: https://doi.
org/10.1055/s-2008-1081338

Romero-Cerecero O, Román-Ramos R, Zamilpa A, Ji-
ménez-Ferrer JE, Rojas-Bribiesca G, Tortoriello J. 
2009. Clinical trial to compare the effectiveness of two 
concentrations of the Ageratina pichinchensis extract 
in the topical treatment of onychomycosis. Journal 

of Ethnopharmacology 126: 74-78. DOI: https://doi.
org/10.1016/j.jep.2009.08.007

Romero-Cerecero O, Zamilpa-Álvarez A, Jiménez-Ferrer 
E, Tortoriello J. 2012a. Exploratory study on the ef-
fectiveness of a standardized extract from of Agera-
tina pichinchensis in patients with chronic venous leg 
ulcers. Planta Medica 78: 304-310. DOI: https://doi.
org/10.1055/s-0031-1280448

Romero-Cerecero O, Zamilpa A, Jiménez-Ferrer E, Tor-
toriello J. 2012b. Therapeutic effectiveness of Agera-
tina pichinchensis on the treatment of chronic inter-
digital tinea pedis: a randomized, double-blind clinical 
trial. The Journal of Alternative and Complementary 
Medicine 18: 607-611. DOI: https://doi.org/10.1089/
acm.2011.0319

Romero-Cerecero O, Zamilpa A, González-Cortazar M, 
Alonso-Cortés D, Jiménez-Ferrer E, Nicasio-Torres 
P, Aguilar-Santamaría L, Tortoriello J. 2013. Phar-
macological and chemical study to identify wound-
healing active compounds in Ageratina pichinchen-
sis. Planta Medica 79: 622-627. DOI: https://doi.
org/10.1055/s-0032-1328462

Romero-Cerecero O, Zamilpa A, Díaz-García ER, Tor-
toriello J. 2014. Pharmacological effect of Ageratina 
pichinchensis on wound healing in diabetic rats and 
genotoxicity evaluation Journal of Ethnopharmacol-
ogy 156: 222-227. DOI: https://doi.org/10.1016/j.
jep.2014.09.002

Romero-Cerecero O, Zamilpa A, Tortoriello J. 2015a. Pilot 
study that evaluated the clinical effectiveness and safe-
ty of a phytopharmaceutical elaborated with an extract 
of Ageratina pichinchensis in patients with minor re-
current aphthous stomatitis. Journal of Ethnopharma-
cology 173: 225-230. DOI: https://doi.org/10.1016/j.
jep.2015.06.021

Romero-Cerecero O, Zamilpa A, Tortoriello J. 2015b. 
Effectiveness and tolerability of a standardized ex-
tract from Ageratina pichinchensis in patients with 
diabetic foot ulcer: a randomized, controlled pilot 
study. Planta Medica 81: 272-278. DOI: https://doi.
org/10.1055/s-0034-1396315

Romero-Cerecero O, Islas-Garduño AL, Zamilpa A, Tor-
toriello J. 2017. Effectiveness of Ageratina pichinchen-
sis extract in patients with vulvovaginal candidiasis. A 
randomized, double-blind, and controlled pilot study. 
Phytotherapy Research 31: 885-890. DOI: https://doi.
org/10.1002/ptr.5802

Rosas-Piñón Y, Mejía A, Díaz-Ruiz G, Aguilar MI, 
Sánchez-Nieto S, Rivero-Cruz JF. 2012 Ethnobotani-

https://doi.org/10.1021/np50077a006
https://doi.org/10.1021/np50077a006
https://doi.org/10.1016/0378-8741(92)90025-M
https://doi.org/10.1016/S0944-7113(11)80049-8
https://doi.org/10.1016/S0944-7113(99)80061-0
https://doi.org/10.1016/S0378-8741(00)00349-4
https://doi.org/10.1078/0944-7113-00199
https://doi.org/10.1055/s-2006-951694
https://doi.org/10.1055/s-2006-951694
https://doi.org/10.1055/s-2008-1081338
https://doi.org/10.1055/s-2008-1081338
https://doi.org/10.1016/j.jep.2009.08.007
https://doi.org/10.1016/j.jep.2009.08.007
https://doi.org/10.1055/s-0031-1280448
https://doi.org/10.1055/s-0031-1280448
https://doi.org/10.1089/acm.2011.0319
https://doi.org/10.1089/acm.2011.0319
https://doi.org/10.1055/s-0032-1328462
https://doi.org/10.1055/s-0032-1328462
https://doi.org/10.1016/j.jep.2014.09.002
https://doi.org/10.1016/j.jep.2014.09.002
https://doi.org/10.1016/j.jep.2015.06.021
https://doi.org/10.1016/j.jep.2015.06.021
https://doi.org/10.1055/s-0034-1396315
https://doi.org/10.1055/s-0034-1396315


Ethnopharmacology of Asteraceae in Mexico

476

cal survey and antibacterial activity of plants used in 
the Altiplane region of Mexico for the treatment of 
oral cavity infections. Journal of Ethnopharmacol-
ogy 141: 860-865. DOI: https://doi.org/10.1016/j.
jep.2012.03.020

Rossiter SE, Fletcher MH, Wuest WM. 2017. Natural 
products as platforms to overcome antibiotic resistance. 
Chemical Reviews 117: 12415-12474. DOI: https://doi.
org/10.1021/acs.chemrev.7b00283

Rufino-González Y, Ponce-Macotela M, Jiménez-Estrada 
M, Jiménez-Fragoso CN, Palencia G, Sansón-Romero 
G, Anzo-Osorio A, Martínez-Gordillo MN. 2017. Pi-
queria trinervia as a source of metabolites against Giar-
dia intestinalis. Pharmaceutical Biology 55: 1787-1791. 
DOI: https://doi.org/10.1080/13880209.2017.1325912

Ruiz de Esparza R, Bye R, Meckes M, Torres López J, 
Jiménez-Estrada M. 2007. Antibacterial activity of 
Piqueria trinervia, a Mexican medicinal plant used 
to treat diarrea. Pharmaceutical Biology 45: 446-452. 
DOI: https://doi.org/10.1080/13880200701389011

Ruiz-Cancino A, Cano AE, Delgado G. 1993. Sesquiter-
pene lactones and flavonoids from Artemisia ludovici-
ana ssp. mexicana. Phytochemistry 33: 1113-l115 DOI. 
https://doi.org/10.1016/0031-9422(93)85032-M

Ruiz-Pérez NJ, Arriaga-Alba M, Sánchez-Navarrete J, 
Camacho-Carranza R, Hernández-Ojeda S, Espinosa-
Aguirre JJ. 2014. Mutagenic and antimutagenic effects 
of Heterotheca inuloides. Scientific Reports 4: 6743. 
DOI: https://doi.org/10.1038/srep06743

Saad I, Díaz E, Chávez I, Reyes-Chilpa R, Rubluo A, Ji-
ménez-Estrada M. 2000. Antifungal monoterpene pro-
duction in elicited cell suspension cultures of Piqueria 
trinervia. Phytochemistry 55: 51-57. DOI: https://doi.
org/10.1016/S0031-9422(00)00211-9

Said Férnandez S, Ramos Guerra MC, Mata Cárdenas 
BD, Vargas Villarreal J, Villarreal Treviño TL. 2005. In 
vitro antiprotozoal activity of the leaves of Artemisia 
ludoviciana. Fitoterapia 76: 466-468. DOI: https://doi.
org/10.1016/j.fitote.2005.04.009

Salazar-Aranda R, Pérez-López LA, López-Arroyo J, Ala
nís-Garza BA, Waksman TN. 2011. Antimicrobial and 
antioxidant activities of plants from Northeast of Me
xico. Evidence-Based Complementary and Alternative 
Medicine 2011: 536139. DOI: https://doi.org/10.1093/
ecam/nep127

Salazar-Aranda R, Pérez-López LA, Rivas-Galindo V, de 
Torres NW. 2013. Antimicrobial activity of plants used 
in México for gastrointestinal and respiratory disorders. 
In: Shahid M, Malik A, ASahai S. eds. Recent Trends 

in Biotechnology and Therapeutic Applications of Me-
dicinal Plants. New York London: Dordrecht Springer. 
pp. 131-188. DOI: https://doi.org/10.1007/978-94-
007-6603-7_7; ISBN: 978-94-007-6602-0

Sánchez-Medina A, García-Sosa K, May-Pat F, Peña-
Rodríguez LM. 2001. Evaluation of biological activ-
ity of crude extracts from plants used in Yucatecan 
traditional medicine part I. Antioxidant, antimicrobial 
and β-glucosidase inhibition activities. Phytomedicine 
8: 144-151. DOI: https://doi.org/10.1078/0944-7113-
00020

Sánchez-Mendoza ME, Torres G, Arrieta J, Aguilar A, 
Castillo-Henkel C, Navarrete A. 2007. Mechanisms of 
relaxant action of a crude hexane extract of Gnapha-
lium liebmannii in guinea pig tracheal smooth muscle. 
Journal of Ethnopharmacology 111: 142-147 DOI: 
https://doi.org/10.1016/j.jep.2006.11.001

Sánchez-Mendoza ME, Reyes-Trejo B, Sánchez-Gómez 
P, Rodríguez-Silverio J, Castillo-Henkel C, Cervantes-
Cuevas H, Arrieta J. 2010. Bioassay-guided isolation 
of an anti-ulcer chromene from Eupatorium aschen-
bornianum: Role of nitric oxide, prostaglandins and 
sulfydryls. Fitoterapia 81: 66-71. DOI: https://doi.
org/10.1016/j.fitote.2009.07.009

Sánchez-Mendoza ME, Rodríguez-Silverio J, Rivero-
Cruz JF, Rocha-González HI, Pineda-Farías JB, Arrieta 
J. 2013. Antinociceptive effect and gastroprotective 
mechanisms of 3,5-diprenyl-4-hydroxyacetophenone 
from Ageratina pichinchensis. Fitoterapia 87: 11-19. 
DOI: https://doi.org/10.1016/j.fitote.2013.03.015

Sánchez-Ramos M, Marquina-Bahena S, Romero-Es-
trada A, Bernabé-Antonio A, Cruz-Sosa F, González-
Christen J, Acevedo-Fernández JJ, Perea-Arango I, 
Alvarez L. 2018. Establishment and phytochemical 
analysis of a callus culture from Ageratina pichinchen-
sis (Asteraceae) and its anti-inflammatory activity. 
Molecules 23: 1258. DOI: https://doi.org/10.3390/mol-
ecules23061258

Saslis-Lagoudakis CH, Williamson EM, Savolainen V, 
Hawkins JA. 2011. Cross-cultural comparison of three 
medicinal floras and implications for bioprospecting 
strategies. Journal of Ethnopharmacology 135: 476-
487 DOI: https://doi.org/10.1016/j.jep.2011.03.044

Sepúlveda-Robles O, Espinoza-Gutiérrez B, Gomez-
Verjan JC, Guzmán-Gutiérrez SL, De Ita M, Silva-
Miranda M, Espitia-Pinzón CI, Fernández-Ramírez F, 
Herrera-Salazar A, Mata-Rocha M, Ortega-Hernández 
A, Reyes-Chilpa R. 2019. Trypanocidal and toxicologi-
cal assessment in vitro and in silico of three sesqui-

https://doi.org/10.1016/j.jep.2012.03.020
https://doi.org/10.1016/j.jep.2012.03.020
https://doi.org/10.1021/acs.chemrev.7b00283
https://doi.org/10.1021/acs.chemrev.7b00283
https://doi.org/10.1080/13880209.2017.1325912
https://doi.org/10.1080/13880200701389011
https://doi.org/10.1016/0031-9422(93)85032-M
https://doi.org/10.1038/srep06743
https://doi.org/10.1016/S0031-9422(00)00211-9
https://doi.org/10.1016/S0031-9422(00)00211-9
https://doi.org/10.1016/j.fitote.2005.04.009
https://doi.org/10.1016/j.fitote.2005.04.009
https://doi.org/10.1093/ecam/nep127
https://doi.org/10.1093/ecam/nep127
https://doi.org/10.1007/978-94-007-6603-7_7
https://doi.org/10.1007/978-94-007-6603-7_7
https://doi.org/10.1078/0944-7113-00020
https://doi.org/10.1078/0944-7113-00020
https://doi.org/10.1016/j.jep.2006.11.001
https://doi.org/10.1016/j.fitote.2009.07.009
https://doi.org/10.1016/j.fitote.2009.07.009
https://doi.org/10.1016/j.fitote.2013.03.015
https://doi.org/10.3390/molecules23061258
https://doi.org/10.3390/molecules23061258
https://www.sciencedirect.com/science/journal/03788741
https://doi.org/10.1016/j.jep.2011.03.044


477

Cilia-López et al. / Botanical Sciences 99(3): 455-486. 2021

terpene lactones from Asteraceae plant species. Food 
and Chemical Toxicology 125: 55-61. DOI: https://doi.
org/10.1016/j.fct.2018.12.023

Sharma A, Flores-Vallejo RC, Cardoso-Taketa A, Villa
rreal ML. 2017. Antibacterial activities of medicinal 
plants used in Mexican traditional medicine. Journal 
of Ethnopharmacology 208: 264-329. DOI: https://doi.
org/10.1016/j.jep.2016.04.045

Schilling EE, Panero JL. 2011. A revised classification of 
subtribe Helianthinae (Asteraceae: Heliantheae) II. De-
rived lineages. Botanical Journal of the Linnean Soci-
ety 167: 311–331. DOI: https://doi.org/10.1111/j.1095-
8339.2011.01172.x

Silver LL. 2015. Natural products as a source of drug leads 
to overcome drug resistance. Future Microbiololgy 10: 
1711-1718. DOI: https://doi.org/10.2217/fmb.15.67

Sollozo-Dupont I, Estrada-Camarena E, Carro-Juárez M, 
López-Rubalcava C. 2015. GABAA/benzodiazepine 
receptor complex mediates the anxiolytic-like effect 
of Montanoa tomentosa. Journal of Ethnopharma-
cology 162: 278-286. DOI: https://doi.org/10.1016/j.
jep.2014.12.070

Sosa V, De-Nova JA. 2012. Endemic angiosperm lineages 
in México: Hotspots for conservation. Acta Botanica 
Mexicana 100: 293-315. https://doi.org/10.21829/
abm100.2012.38

Southam L, Pedrón N, Ponce-Monter H, Girón H, Es-
trada A, Lozoya X, Enríquez GR, Bejar E, Gallegos 
AJ. 1983. The Zoapatle IV - toxicological and clinical 
studies. Contraception 27: 255-265. DOI: https://doi.
org/10.1016/0010-7824(83)90004-5

Tapia-Pérez ME, Tapia-Contreras A, Cedillo-Rivera R, 
Osuna L, Meckes M. 2003. Screening of Mexican me-
dicinal plants for antiprotozoal activity Part II. Phar-
maceutical Biology 41: 180-183. DOI: https://doi.
org/10.1076/phbi.41.3.180.15100

Tequida-Meneses M, Cortez-Rocha M, Rosas-Burgos 
EC, López-Sandoval S, Corrales-Maldonado C. 2002. 
Efecto de extractos alcohólicos de plantas silvestres 
sobre la inhibición de crecimiento de Aspergillus 
flavus, Aspergillus niger, Penicillium chrysogenum, 
Penicillium expansum, Fusarium moniliforme y Fu-
sarium poae. Revista Iberoamericana de Micología 
19: 84-88. 

Torres-González L, Muñoz-Espinosa LE, Rivas-Estilla 
AM, Trujillo-Murillo K, Salazar-Aranda R, Waksman 
de Torres N, Cordero-Pérez P. 2011. Protective effect 
of four Mexican plants against CCl-induced damage on 
the Huh7 human hepatoma cell line. Annals of Hepa-

tology 10: 73-79. DOI: https://doi.org/10.1016/S1665-
2681(19)31590-X

Vásquez Rivera SE, Escobar-Saucedo MA, Morales D, 
Aguilar CN, Rodríguez-Herrera R. 2014. Synergis-
tic effects of ethanolic plant extract mixtures against 
food-borne pathogen bacteria. African Journal of Bio-
technology 13: 699-704. DOI: https://doi.org/10.5897/
AJB2013.12273

Velázquez-Domínguez J, Marchat LA, López-Camarillo 
C, Mendoza-Hernández G, Sánchez-Espíndola E, 
Calzada F, Ortega-Hernández A, Sánchez-Monroy 
V, Ramírez-Moreno E. 2013. Effect of the sesquiter-
pene lactone incomptine a in the energy metabolism 
of Entamoeba histolytica. Experimental Parasitology 
135: 503-510. DOI: https://doi.org/10.1016/j.exppa-
ra.2013.08.015

Ventura-Martínez R, Ángeles-López GE, Rodríguez R, 
González-Trujano ME, Déciga-Campos M. 2018. 
Spasmolytic effect of aqueous extract of Tagetes 
erecta L. flowers is mediated through calcium chan-
nel blockade on the guinea-pig ileum. Biomedicine & 
Pharmacotherapy 103: 1552-1556. DOI: https://doi.
org/10.1016/j.biopha.2018.04.166

Vibrans H. 2016. Ethnobotany of Mexican weeds. In: Lira 
R, Casas C, Blancas J, eds. Ethnobotany of Mexico in-
teractions of people and plants in Mesoamerica. New 
York: Springer Sciences.pp. 179-206. DOI: https://doi.
org/10.1007/978-1-4614-6669-7; ISBN: 978-1-4939-
7935-6

Villagómez-Ibarra JR, Sánchez M, Espejo O, Zúñiga-Es-
trada A, Torres-Valencia JM, Joseph-Nathanc P. 2001. 
Antimicrobial activity of three Mexican Gnaphalium 
species. Fitoterapia 72: 692-694. DOI: https://doi.
org/10.1016/S0367-326X(01)00303-3

Villarreal ML, Álvarez L, Alonso D, Navarro V, Gar-
cía P, Delgado G. 1994. Cytotoxic and antimicrobial 
screening of selected terpenoids from Asteraceae spe-
cies. Journal of Ethnopharmacology 42: 25-29. DOI: 
https://doi.org/10.1016/0378-8741(94)90019-1

Villarreal-Ibarra EC, Lagunes-Espinoza LC, López PA, 
García-López E, Palma-López DJ, Ortiz-García CF, 
Oranday-Cárdenas MA. 2015. Evaluación etnofarma-
cológica de plantas con propiedades hipoglucémicas 
usadas en la medicina tradicional del sureste de Méxi-
co. Boletín Latinoamericano y del Caribe de Plantas 
Medicinales y Aromáticas 14: 99-112. 

Villarreal-Quintanilla JA, Estrada- Castillón AE, Encina-
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Appendix 1. Ethnopharmacological studies for the Asteraceae family in Mexico from 1983 to 2020.

Tribu

ANTHEMIDEAE 

ASTEREAE 

Species

Artemisia absinthium L. 
(INT)

Artemisia ludoviciana Nutt. 
(NAT)

Matricaria recutita L. (INT)

Tanacetum parthenium (L.) 
Sch. Bip. (INT)

Baccharis conferta Kunth 
(NAT)

Baccharis heterophylla 
Kunth (NAT)

Baccharis glutinosa Pers. 
(NAT)

(Baccharis salicina Torr. & 
A.Gray)

Gymnosperma glutinosum 
(Spreng.) Less. (NAT)

Heterotheca inuloides Cass. 
(END)

Ethnomedicinal use

Stomach-ache, labor, colic, 
bile, diarrhea

Gastrointestinal disorders, 
parasitic diseases, upset 
stomach, diarrhea, dysentery, 
antispasmodic, malfunction 
of the gall bladder, pain, 
diabetes, colds, bronchitis, 
throat, head sores

Sedative, spasmolytic, anti-
inflammatory stomachaches, 
menstrual colic, eyewash, 
anxiety

Convulsions, susto (fear), 
migraine, epilepsy, sedative, 
migraine, headache, rheuma-
toid arthritis, stomachache, 
toothache, analgesic, anti-
inflammatory, antispasmodic

Cold, vomit, sickness

Fever, wound healing

Diarrhea, anti-inflammatory, 
renal diseases, pain, fever, 
cancer

Bruises, pain, anti-inflam-
matory, wounds, bruises, 
rheumatisms, colic and other 
painful conditions

Tested activity/study

Antibacterial, antiprotozoal

Phytochemical characteriza-
tion, antiprotozoal, antima-
larial, antifungal, analgesic, 
antibacterial, muscle relaxant

Antibacterial, antiprotozoal, 
anxiolytic, phytochemical 
characterization

Antibacterial, anxiolytic, 
antidepressant

Antibacterial, anti-helmintic

Muscle relaxant, spasmolytic

Antibacterial, cytotoxicity, 
antifungal.

Spasmolytic, phytochemical 
characterization, antibacterial, 
antifungal, toxicity, antitu-
moral, cytotoxicity, analgesic, 
anti-inflammatory,

Antioxidant, anti-inflamma-
tory, analgesic, antibacte-
rial, toxicity, antiprotozoal, 
phytochemical characteriza-
tion, nematicide, cytotoxicity, 
anti-mutagenic, osteoarthritis 
model, hepatoprotective

Studies

Hernández et al. (2003), Canales 
et al. (2005), Calzada et al. (2007)

Ruiz-Cancino et al. (1993),  
Navarro et al. (1996), Malagón 
et al. (1997), Hernández et al. 
(2003), Jiménez-Arellanes et al. 
(2003), Said Fernández et al. 
(2005), Calzada et al. (2007), 
Damián-Badillo et al. (2008), 
Castillo-Juárez et al. (2009), 
Calzada et al. (2010), Estrada-
Soto et al. (2012), Anaya-Eugenio 
et al. (2014), Anaya-Eugenio et 
al. (2016)

Avallone et al. (2000), Hernán-
dez et al. (2003), Calzada et al. 
(2007), Calzada et al. (2010)

Hernández et al. (2003), Cárdenas 
et al. (2017)

Rocha-Gracia et al. (2011), 
Cortes-Morales et al. (2019)

Rojas et al. (1999), Rojas et al. 
(2003)

Murillo-Álvarez et al. (2001), 
Tequida-Meneses et al. (2002), 
Medina-López et al. (2016)

Rojas et al. (1995), Hernández et 
al. (2003), Canales et al. (2007), 
Gómez-Flores et al. (2009), 
Gómez-Flores et al. (2012), 
Quintanilla-Licea et al. (2012), 
Hernández et al. (2015), Gómez-
Flores et al. (2016), Alonso-Cas-
tro et al. (2017)

Gené et al. (1998), Delgado et al. 
(2001), Maldonado-López et al. 
(2008), Coballase-Urrutia et al. 
(2010, 2011), Rosas-Piñón et al. 
(2012), Flores-San Martin et al. 
(2013), Ruiz-Pérez et al. (2014), 
Rodríguez-Chávez et al. (2015a), 
Rodríguez-Chávez et al. (2015b), 
Rodríguez-Chávez et al. (2015c), 
Egas et al. (2015), Egas et al. 
(2018), Rodríguez-Chávez et al. 
(2018)
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Tribu Species Ethnomedicinal use Tested activity/study Studies

CALENDULEAE 

CARDUEAE 

COREOPSIDEAE 

EUPATORIEAE 

Laennecia filaginoides
 DC (NAT)

(Conyza filaginoides 
Hieron)

Laennecia schiedeana 
(Less.) G.L. Nesom (NAT)

Xanthisma spinulosum 
(Pursh) D.R. Morgan &  
R.L. Hartm. (END)

(Haplopappus spinulosus 
(Pursh) DC. subsp. scrabel-
lus (Greene) Hall )

Xylothamia diffusa (Benth.) 
G.L.Nesom (NAT)

(Haplopappus sonoriensis 
(Gray) Blake)

Calendula oficinalis L. 
(INT)

Centaurea melitensis L. 
(INT)

(Centaurea americana 
Nutt.)

Cirsium mexicanum DC 
(NAT)

Bidens odorata Cav. (NAT)

Bidens pilosa L. (NAT)

Cosmos pringlei B.L. Rob. 
& Fernald (END)

Ageratina pichinchensis 
(Kunth) R.M. King & H. 
Rob (NAT)

(Eupatorium aschenbornia-
num S.Schauer)

Gastrointestinal diseases, 
hepatic cramps, bile

Gastrointestinal diseases, 
bronchitis, gut, rheumatism, 
fever, sedative, anti-inflam-
matory

Bodily shaking, fever, cold

Analgesic, antiseptic, wound 
healing

Liver damage

Cancer, diabetes

Gastrointestinal diseases, kid-
ney pain, anti-inflammatory, 
antipyretic, hypoglycemic, 
pulmonary, cough

Anti-inflammatory, diabetes, 
astringent, emmenagogue

Stomachaches, toothaches, 
headaches, dysentery, im-
proving circulation

Dermatophytosis, skin infec-
tions, wounds, tumors, cancer 
sores, skin injuries, treat pain, 
gastric ulcers, skin wounds

Spasmolytic, antimicrobial, 
antiprotozoal, antieishmaniana

Phytochemical characterization

Antibacterial, cytotoxicity

Antibacterial, cytotoxicity

Antibacterial

Antitumoral

Antimicrobial

Diuretic, lipid-lowering, 
phytochemical characteriza-
tion, hypocholesterolemic, 
antibacterial, antidiarrheal

Antibacterial, cytotoxicity, 
spasmolytic,

Phytochemical characterization

Antimicrobial, antifungal, 
healing, genotoxicity phy-
tochemical characterization, 
anti-inflammatory, anti-sores, 
antiulcer analgesic, gastropro-
tective

Rojas et al. (1995), Gutiérrez-
Lugo et al. (1996), Calzada et 
al. (1998), Calzada et al. (2001), 
Delgado-Altamirano et al. (2017)

Arciniegas et al. (2011)

Murillo-Álvarez et al. (2001)

Murillo-Álvarez et al. (2001), 
Murillo et al. (2003)

Rodriguez-Garcia et al. (2010), 
Rosas-Piñón et al. (2012)

Torres-González et al. (2011)

Rosas-Piñón et al. (2012), Knauth 
et al. (2018)

Meléndez-Camargo et al. (2004), 
Astudillo-Vázquez et al. (2008), 
Zavala-Mendoza et al. (2013), 
Moreno-Peña et al. (2017), 
Hernández-Sánchez et al. (2018)

Murillo-Álvarez et al. (2001), 
Arroyo et al. (2004)

Mata et al. (2002)

Navarro García et al. (2003), Ríos 
et al. (2003), Romero-Cerecero 
et al. (2006), Romero-Cerecero et 
al. (2008), Aguilar-Guadarrama 
et al. (2009), Romero-Cerecero et 
al. (2009), Sánchez-Mendoza et 
al. (2010), Romero-Cerecero et al. 
(2012a), Romero-Cerecero (2012b), 
Romero-Cerecero et al. (2013), 
Sánchez-Mendoza et al. (2013), 
Romero-Cerecero et al. (2014), 
Romero-Cerecero et al. (2015a,b), 
Romero-Cerecero et al. (2017), 
Sánchez-Ramos et al. (2018)
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Tribu Species Ethnomedicinal use Tested activity/study Studies

Brickellia cavanillesii 
(Cass.) A. Gray (END)

Brickellia paniculata (Mill.) 
B.L. Rob. (NAT)

Brickellia veronicifolia 
(Kunth) A. Gray (NAT)

Decachaeta incompta DC 
(NAT)

Hofmeisteria schaffneri (A. 
Gray) R.M. King & H. Rob 
(END)

Piqueria trinervia Cav. 
(NAT)

Stevia salicifolia Cav. 
(NAT)

Anaphalis margaritacea (L.) 
Benth. & Hook f. (NAT)

Gamochaeta americana 
(Mill.) (NAT)

(Gnaphallium americanum) 

Gnaphalium purpureum L. 
(NAT)

(Gamochaeta purpurea (L.) 
Cabrera) 

Gnaphalium attenuatum 
(NAT)

(Pseudognaphalium attenu-
atum (DC.) Anderb.)

Pseudognaphalium co-
noideum (Kunth) Anderb.
(END)

(Gnaphalium conoideum)

Diabetes, stomachache, liver 
diseases, diarrhea, cardiovas-
cular diseases, treatment of 
ulcers, dyspepsia, analgesic, 
tapeworm, indigestion, colic, 
hypertension, anxiety

Colic, abdominal pain, wa-
tery diarrhea

Diabetes, gastroenteritis, 
diarrhea, pain, stomachache, 
biliary colic, dyspepsia, 
arthritis, topic inflammations, 
infectious diseases, gastritis

Diarrhea, dysentery

Skin wounds, fevers, gastro-
intestinal ailments, stomach 
aches, dyspepsia, bleeding 
diarrhea, topic antiseptic 
agent

Typhus, fever, malaria, 
tetanus, diarrhea, antipyretic, 
abdominal pain

Gastrointestinal disorders

Cough, respiratory problems, 
colds, rheumatism.

Cough, cold, bronchitis, 
angina ache

Respiratory illnesses

Stomach diseases, swellings,
wounds, prostatism, lumbago, 
neuritis, angina ache, blood 
pressure, diuretic, antipyretic, 
malarial

Vasorelaxing, anxiolytic, 
hypoglycemic

Anti-inflammatory, spasmo-
lytic

Hypoglycemic, antibacte-
rial, analgesic, phytochemical 
characterization, anti-muta-
genic, toxicity, spasmolytic, 
antioxidant

Antibacterial, antiprotozoal, 
trypanocidal

Toxicity, analgesic, antifungal, 
antimicrobial, phytochemical 
characterization, spasmolytic

Antifungal, antibacterial, anti-
protozoal, molluscicidal

Phytochemical characterization

Antibacterial, cytotoxicity

Antibacterial

Antibacterial, cytotoxicity

Antibacterial

Spasmolytic

Aguirre-Crespo et al. (2005), 
Escandón-Rivera et al. (2012), 
Ávila-Villarreal et al. (2016)

Meckes et al. (2002), Meckes et 
al. (2004)

Pérez-Gutiérrez et al. (1998), 
Perez et al. (2000), Hernández 
et al. (2003), Pérez et al. (2004), 
Rivero-Cruz et al. (2006), Calzada 
et al. (2007), Palacios-Espinosa et 
al. (2008)

Calzada et al. (2009), Bautista et 
al. (2012), Velázquez-Domínguez 
et al. (2013), Sepúlveda-Robles et 
al. (2019)

Pérez-Vásquez et al. (2005), 
Pérez-Vásquez et al. (2008), 
Ángeles-López et al. (2010), 
Pérez-Vásquez et al. (2011), 
Pérez-Vásquez et al. (2017)

Cruz-Reyes et al. (1989), Saad et 
al. (2000), Ruiz de Esparza et al. 
(2007), Rufino-González et al. 
(2017)

Mata et al. (1992), Meléndez-
Rodríguez et al. (2002)

Murillo-Álvarez et al. (2001)

Rojas et al. (2001)

Murillo-Álvarez et al. (2001)

Enciso-Díaz et al. (2012)

Campos-Bedolla et al. (2005)

GNAPHALIEAE 
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Pseudognaphalium mon-
ticola

(McVaugh) Villarreal, A.E.

Estrada & Encina, 
stat. nov.
(NAT)

(Gnaphallium liebmannii 
var. montícola)

Pseudognaphalium nataliae 
(F.J. Espinosa) Villarreal, 
A.E. Estrada & Encina, stat. 
nov. (NAT)

(Gnaphallium oxyphillum) 

Pseudognaphalium visco-
sum (Kunth) Anderb. (NAT)

(Gnaphalium viscosum) 

Helenium mexicanum Kunth 
(NAT)

Aldama latibracteata 
(Hemsl.) E.E. Schill. & 
Panero (END)

(Viguiera latibracteata  
(Hemsl.) Blake)

Ambrosia ambrosioides 
(Cav.) W.W. Payne (NAT)

Ambrosia confertiflora DC. 
(NAT)

Ambrosia monogyra (Torr. 
& A.Gray) Strother & 
B.G.Baldwin (NAT)

(Hymenoclea monogyra 
Torr. & Gray)

Ambrosia psilostachya DC. 
(NAT)

Dendroviguiera quinquera-
diata (Cav.) E.E. Schill. & 
Panero (END)

(Viguiera quinqueradiata 
(Cav.) A. Gray)

Encelia laciniata Vasey & 
Rose (END)

Respiratory diseases such 
as flu, fever, asthma, cough, 
cold, bronchitis, expectorat-
ing, and bronchial affections

Cough, bronchial affections, 
expectorating

Flu, fever, asthma, bronchitis, 
cough

Antiseptic, acaricide, ster-
nutative

Wounds, sores, placental ex-
pulsion, menstrual symptoms, 
hair diseases

Intestinal parasites, stomach-
ache, fever, lack of appetite, 
menstrual symptoms

Villagómez-Ibarra et al. (2001), 
Sánchez-Mendoza et al. (2007), 
Rodríguez-Ramos & Navarrete. 
(2009)

Rojas et al. (2001), Villagómez-
Ibarra et al. (2001)

Villagómez-Ibarra et al. (2001)

Barrera-Figueroa et al. (2011)

Villarreal et al. (1994)

Robles-Zepeda et al. (2013)

de la Torre Rodríguez et al. 
(2013), Robles-Zepeda et al. 
(2013), Coronado-Aceves et al. 
(2016)

Murillo-Álvarez et al. (2001)

Murillo-Álvarez et al. (2001)

Villarreal et al. (1994)

Proksch et al. (1983)

HELENIEAE 

HELIANTHEAE 

Antibacterial, phytochemi-
cal characterization, muscle 
relaxant

Antibacterial

Antibacterial

Antibacterial

Cytotoxicity, antimicrobial, 
phytochemical characterization

Antibacterial

Antibacterial, larvicidal, 
cytotoxic

Antibacterial, cytotoxicity

Antibacterial, cytotoxicity

Cytotoxicity, antibacterial, 
phytochemical characterization

Antibacterial, insecticide
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Encelia palmeri Vasey & 
Rose (END)

Encelia ventorum Brande-
gee (END)

Flaveria trinervia (Spreng.) 
C. Mohr (NAT)

Flourensia cernua DC. 
(NAT)

Gonzalezia decurrens (A. 
Gray) E.E. Schill. & Panero 
(END)

(Viguiera decurrens A. 
Gray) 

Gonzalezia hypargyrea 
(Greenm.) E.E. Schill. & 
Panero (END)

(Viguiera hypargyrea 
Greenm.)

Helianthella quinquenervis 
(Hook.) A. Gray (NAT)

Heliopsis longipes (A. 
Gray) S.F. Blake (END)

Iostephane heterophylla 
(Cav.) Hemsl. (END)

Montanoa frutescens 
(Mairet ex DC.) Hemsl. 
(END)

Montanoa grandiflora 
Alamán ex DC. (END)

Proksch et al. (1983)

Proksch et al. (1983)

Tapia-Pérez et al. (2003), Osuna 
et al. (2005)

Molina-Salinas et al. (2006), 
Molina-Salinas et al. (2011), 
Vásquez Rivera et al. (2014)

Marquina et al. (2001)

Villarreal et al. (1994), Zamilpa et 
al. (2002)

Castañeda et al. (1996), Gutiérrez-
Lugo et al. (1996), Calzada et al. 
(1998)

Gutiérrez-Lugo et al. (1996), 
Molina-Torres et al. (1999), 
Molina-Torres et al. (2004), Ríos 
et al. (2007), Damián-Badillo et 
al. (2008), Acosta-Madrid et al. 
(2009), Hernández et al. (2009), 
Ortiz et al. (2009), Rodeiro et 
al. (2009), Cariño-Cortés et al. 
(2010), Cilia-López et al. (2010), 
Déciga-Campos et al. (2010),  
Arriaga-Alba et al. (2013), 
Martínez-Loredo et al. (2016), 
Castro-Ruiz et al. (2017), 
Escobedo-Martínez et al. (2017), 
de la Rosa-Lugo et al. (2017), 
Buitimea-Cantúa et al. (2020)

Aguilar et al. (2001), Mata et 
al. (2001), Aguilar et al. (2007), 
Hernández et al. (2012), Ramírez 
et al. (2012), Rosas-Piñón et al. 
(2012)

Carro-Juárez et al. (2012), Carro-
Juárez et al. (2014), Rodríguez-
Landa et al. (2014), Rodríguez-
Landa et al. (2018)

Carro-Juárez et al. (2014), 
Rodríguez-Landa et al. (2014), 
Rodríguez-Landa et al. (2018)

Diarrhea, dysentery

Indigestion, expectorant, 
respiratory infections, 
tuberculosis

Infections, wounds, boils, 
and to alleviate gastric 
ulcers

Gastrointestinal disorders

Deworming, gastrointesti-
nal ailments, ulcers

Muscle and toothaches, 
deworming, insecticide

Arthritis, rheumatism, 
pain, diabetes, gastrointes-
tinal ailments, dysentery, 
skin problems

Aphrodisiac, anxiolytic, 
labor

Aphrodisiac, anxiolytic, 
labor

Antibacterial, insecticide

Antibacterial, insecticide

Antiprotozoal, antibacterial

Antibacterial

Phytochemical characteriza-
tion, cytotoxicity, insecticide

Cytotoxicity, anti-spasmodic, 
antibacterial, phytochemical 
characterization

Antibacterial, cytotoxicity, 
antifungal, antiprotozoal

Antibacterial, cytotoxicity, an-
algesic, antifungal, anti-inflam-
matory, genotoxic, spermicide, 
vasodilator, anti-arthritic, 
anti-mutagenic, herbal remedy/
drug interaction

Phytochemical characteriza-
tion, antibacterial

Anxiolytic, ejaculatory

Anxiolytic, ejaculatory
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INULEAE 

MILLERIEAE

NASSAUVIEAE 

Montanoa tomentosa Cerv. 
(NAT)

12Neurolaena oaxacana 
B.L. Turner (END)

Parthenium hysterophorus 
L. (NAT)

Parthenium tomentosum 
DC. (END)

Perityle batopilensis A.M. 
Powell (END)

Ratibida latipalearis E.L. 
Richards (END)

Tithonia diversifolia 
(Hemsl.) A. Gray (NAT)

Verbesina abscondita Klatt 
(END)

Viguiera dentata (Cav.) 
Spreng. (NAT)

Viguiera potosina S.F. Blake 
(END)

Xanthium strumarium L. 
(NAT)

Zinnia grandiflora Nutt. 
(NAT)

Epaltes mexicana Less. 
(NAT)

Smallanthus maculatus 
(Cav.) H Rob. (NAT)

Acourtia cordata (Cerv.) B. 
L. Turner (END)

(Perezia hebeclada (DC.) 
A. Gray)

Acourtia humboldtii (Less.) 
B.L. Turner (END)

Aphrodisiac, anxiolytic, 
labor

Anti-inflammatory, insec-
ticide, stomachache, fever, 
scabies, welts herpes

Gastrointestinal disorders

Skin wounds, anti-inflam-
matory, headaches

Diabetes, skin infections

Respiratory illness

Labor, baby rash, ant sting

Anti-inflammatory

Antibacterial

Gastrointestinal diseases

Purge

Pain, rheumatism, renal, 
hepatic, gastrointestinal 
ailments, diabetes

Toxicity, aphrodisiac, anxio-
lytic, phytochemical character-
ization, ejaculatory

Phytochemical characterization

Antibacterial, trypanocidal 
activity

Spasmolitic

Antibacterial, cytotoxicity

Phytochemical characteriza-
tion, bactericidal

Anti-inflammatory, antibacte-
rial, phytochemical character-
ization, hypoglycemic

Antibacterial

Phytochemical characteriza-
tion, antifungal, antimicrobial

Phytochemical characterization

Antibacterial, cytotoxicity

Phytochemical characteriza-
tion, analgesic

Phytochemical characteriza-
tion, antibacterial

Phytochemical characteriza-
tion, cytotoxicity

Antibacterial

Hypoglycemic

Gallegos (1983), Southam et al. 
(1983), Carro-Juárez et al. (2004), 
Sollozo-Dupont (2015), Carro-
Juárez et al. (2014), Estrada-
Camarena et al. (2019)

Passreiter et al. (1999)

Sánchez-Medina et al. (2001), 
Sepúlveda-Robles et al. (2019)

Rojas et al. (1995)

Gutiérrez-Lugo et al. (1996)

Rojas et al. (1991), Rojas et al. 
(1992)

Bork et al. (1996), Villarreal-
Ibarra et al. (2015)

Rocha-Gracia et al. (2011)

Gao et al. (1985a), Peraza-
Sánchez et al. (2005), Canales et 
al. (2008)

Gao et al. (1985b)

Murillo-Álvarez et al. (2001)

Reyes-Pérez et al. (2019)

Kato et al. (1996)

Ríos & León (2006), Jacobo-
Herrera et al. 2016

Rocha-Gracia et al. (2011)

Martínez et al. (2017)
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NEUROLAENEAE

 
SENECIONEAE

(Acourtia thurberi (A. Gray) 
Reveal & R.M.King)

Trixis silvatica B.L. Rob. & 
Greenm. (END)

Calea ternifolia Kunth 
(NAT)

Barkleyanthus salicifolius 
(Kunth) H. Rob. & Brettell 
(NAT)

Pittocaulon bombycophole 
(Bullock) H. Rob. & Brettell 
(END)

Pittocaulon filare 
(McVaugh) H. Rob. & 
Brettell (END)

Pittocaulon hintonii H. Rob. 
& Brttell (END)

Pittocaulon praecox (Cav.) 
H. Rob. & Brettell (END)

Pittocaulon velatum 
(Greenm.) H. Rob. & 
Brettell (NAT)

Psacaliopsis purpusii 
(Greenm.) H. Rob. & 
Brettell (END)

Psacalium peltatum (Kunth) 
Cass. (END)

(Psacalium palladium 
(H.B.K.) Cass.)

Psacalium radulifolium 
(Kunth) H. Rob. & Brettell 
(END)

Robinsonecio gerberifolius 
(Sch. Bip.) T.M. Barkley & 
J.P. Janovec (NAT)

Roldana angulifolia (DC.) 
H. Rob. & Brettell (NAT)

(Senecio angulifolius DC., 
Senecio salignus DC.)

Roldana sessilifolia (Hook. 
& Am.) H. Rob. & Brettel 
(END)

(Senecio cardiophyllus 
Hemsl, Senecio sessilifolius 
(H. et A.) Hemsley)

Cathartic, muscle pain, stom-
ach illness

Treating colic, fever, cough, 
diabetes

Anti-inflammatory, migraine, 
liver and kidney disease

Anti-inflammatory, wound 
healing

Anti-inflammatory

Anti-inflammatory

Anti-inflammatory

Anti-inflammatory

Immunomodulatory agent, 
cancer

Dysentery, fever, rheumatism

Fever, vaginal infections

Antibacterial

Phytochemical characteriza-
tion, hypoglycemic

Antioxidant

Antioxidant, anti-inflammato-
ry, antifungal, antibacterial

Antioxidant, anti-inflammato-
ry, antifungal, antibacterial

Antioxidant, anti-inflammato-
ry, antifungal, antibacterial

Antioxidant, anti-inflammato-
ry, antifungal, antibacterial

Antioxidant, anti-inflammato-
ry, antifungal, antibacterial

Antibacterial

Anti-inflammatory, antioxi-
dant, hypoglycemic, immunos-
timulant, cytotoxicity,

Phytochemical characterization

Phytochemical characterization

Antibacterial, antifungal, anti-
inflammatory phytochemical 
characterization

Cytotoxicity, antibacterial, 
ejaculatory

Rocha-Gracia et al. (2011)

Fischer et al. (1984), Escandón-
Rivera et al. (2017)

Domínguez et al. (2005) 

Marín-Loaiza et al. (2008), 
Marín-Loaiza (2013)

Marín-Loaiza et al. (2008), 
Marín-Loaiza (2013)

Marín-Loaiza et al. (2008), 
Marín-Loaiza (2013)

Marín-Loaiza et al. (2008), 
Marín-Loaiza (2013)

Marín-Loaiza et al. (2008), 
Marín-Loaiza (2013)

Rocha-Gracia et al. (2011)

Alarcón-Aguilar et al. (2010), 
Juárez-Vázquez et al. (2013)

Garduño-Ramírez et al. (2001)

Arciniegas et al. (2003), Arcinie-
gas et al. (2006b)

Hernández et al. (2003), Navarro 
García et al. (2003), Arciniegas 
et al. (2006a), Arciniegas et al. 
(2006b), Pérez-González et al. 
(2013)

Villarreal et al. (1994), Carro-
Juárez et al. (2009), Rosas-Piñón 
et al. (2012)
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TAGETEAE 

VERNONIEAE

Senecio bracteatus Klatt 
(END)

Senecio helodes Benth. 
(END)

Senecio iodanthus Greenm. 
(END)

Senecio mairetianus DC. 
(NAT)

Senecio roseus Sch. Bip. 
(END)

Adenophyllum appendicula-
tum (Lag.) Strother (NAT)

(Dyssodia appendiculata 
Lag.)

Chrysactinia mexicana A. 
Gray (NAT)

Dyssodia papposa (Vent.) 
Hitchc (NAT)

Gymnolaena oaxacana 
(Greenm.) Rydb (END)

Pectis hankeana (DC.) Sch. 
Bip. (END)

Porophyllum linaria (Cav.) 
DC (END)

Tagetes erecta L. (NAT)

Tagetes lucida Cav. (NAT)

Tagetes micrantha Cav. 
(NAT)

Vernonia liatroides  DC., 
Prodr. (END)

Vernonia oaxacana Sch. 
Bip. ex Klatt (NAT)

Vernonanthura patens 
(Kunth) H. Rob. (NAT)

(Vernonia patens Kunth)

Diarrhea

Anti-inflammatory.

Phytochemical characterization

Phytochemical characterization

Phytochemical characterization

Phytochemical characterization

Phytochemical characterization

Antibacterial

Antiprotozoal, antibacterial, 
phytochemical characteriza-
tion, anti-spasmodic, antide-
pressant, toxicity

Antimicrobial, cytotoxicity

Antibacterial

Antibacterial, cytotoxicity

Insecticidal, phytochemical 
characterization

Antibacterial, spasmolytic, 
sedative

Antimicrobial, antifungal, 
antidepressant, sedative, 
anxiolytic, analgesic, anti-
inflammatory

Spasmolytic

Phytochemical characteriza-
tion, muscle relaxant

Antibacterial

Cytotoxicity, antitumoral

Pérez-Castorena et al. (1999)

Pérez-Castorena et al. (1997)

Pérez-Castorena et al. (1999)

Perez-Castorena et al. (2006)

Pérez-Castorena et al. (1997)

Frei et al. (1998)

Calzada et al. (2007), Molina-
Salinas et al. (2007), Guevara 
Campos et al. (2011), Salazar-
Aranda et al. (2011), Cassani et 
al. (2015), Zavala-Mendoza et al. 
(2016)

Gutiérrez-Lugo et al. (1996)

Hernández et al. (2003)

Murillo-Álvarez et al. (2001)

Hernández-Cruz et al. (2019)

Hernández et al. (2003), Pérez-
Ortega et al. (2017), Piña-
Vázquez et al. (2017), Ventura-
Martínez (2018)

Céspedes et al. (2006), Damián 
et al. (2008), Guadarrama Cruz 
et al. (2008), Guadarrama-Cruz 
et al. (2012), Rosas-Piñón et 
al. (2012), Bonilla-Jaime et al. 
(2015), Pérez-Ortega et al. (2016), 
González-Trujano et al. (2019), 
Monterrosas-Brisson et al. (2019)

Arroyo et al. (2004)

Campos et al. (2003)

Rocha-Gracia et al. (2011)

Avelino-Flores et al. (2019)
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