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Abstract: In rural areas of Latin America, Hyptis infusions are very popular. Hyptis obtusiflora extends
from Mexico throughout Central America to Bolivia and Peru. It has added value in Ecuador where
it has been used by different ethnic groups. We aimed to learn about the traditional knowledge
of ancient Kichwa cultures about this plant, and to contrast this knowledge with the published
information organized in occidental databases. We proposed to use traditional knowledge as a
source of innovation for social development. Our specific objectives were to catalogue the uses of
H. obtusiflora in the community, to prospect on the bibliography on a possible chemical justification for
its medicinal use, to propose new products for development, and to give arguments for biodiversity
conservation. An ethnobotanical survey was made and a Prisma 2009 Flow Diagram was then
followed for scientific validation. We rescued data that are novel contributions for the ethnobotany at
the national level. The catalogued main activity of anti-inflammation can be related to the terpene
composition and the inhibition of xanthine oxidase. This opens the possibility of researching the
extract of this plant as an alternative to allopurinol or uricosuric drugs. This is a concrete example of
an argument for biodiversity conservation.
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1. Introduction

The genus Hyptis is the second most important of the American Lamiaceae. It is made up of
at least 290 species which are almost exclusively Neotropical [1,2]. Plants of this genus are covered
with glandular trichomes that produce essential oils that make them very popular in rural areas of
Latin America where they are taken as an infusion to treat respiratory and gastrointestinal disorders
or skin diseases [3,4]. Different pharmacological activities (antibacterial [5,6] anti-inflammatory [7],
antiparasitic [8], and antiproliferative [9]) have been tested experimentally in this genus, so it is an
interesting taxon in the field of medical applications. Some Hyptis have been used against malaria
(Hyptis mutabilis (Rich.) Brig. [10]), and others have been used against scabies (Hyptis suaveolens (L.)
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Poit. [11]) or as insect repellents (Hyptis tafallae Benth [12]). Nearly 20 species have been reviewed
from the phytochemical point of view [13]. The volatile oil is rich in monoterpenes and sesquiterpenes
and have different compositions characterized by the occurrence of major components such as
E-caryophyllene, 1,8-cineole, and sabinene or others such as eugenol or cadinene. Minor constituents,
which are almost always present, are p-cymene and x-pinene [13].

Hyptis is the best assorted genus of the genuine, useful Ecuadorian Lamiaceae. In Ecuador, the
majority of Lamiaceae plants with catalogued uses are allochthonous. Contrary to this, there are 10
autochthonous Hyptis species included in the list of useful plants from Ecuador [14].

They have interesting chemical compounds and biological activities as reported by experimental
works published in the scientific literature (Table 1), but their traditional knowledge is mostly reduced
to small ethnic groups and areas, and are either endangered or near extinct [14].

Table 1. Biological activity and chemical components identified (bibliographic references in brackets)
for Hyptis species from the Catalogue of Useful Plants of Ecuador.

Species Principal Component Activities References
H. atrorubens Poit. E-caryophyllene sesquiterpene Anti-inflammatory [15]
H. capitata Jacq. eugenol monoterpene antimicrobial [16]
H. eriocephala Benth. nepetoidine sesquiterpene antifungal, antifeedant [17]
H. mutabilis Briq. E-caryophyllene sesquiterpene Anti-inflammatory [18]
H. obtusata Benth. -- --- ns [19]
H. pectinata pectinolide furanone antinociceptive [20,21]

H. purdiei Benth. -- -- ns [22]
H. recurvata Poit. 1,8 cineol monoterpene Anti-inflammatory [23]
H. verticillata Jacq. 17 lignans others antineoplasic [24]

The species with a more widespread use in the Ecuadorian catalogue is Hyptis obtusiflora (Figure 1),
perhaps because of a certain colonizing character and a facility to occupy habitats of tropical rain
forests. In Ecuador, it has been collected from several locations of the Coast and Sierra Regions and
in the northern-most Amazonian provinces such as Orellana or Napo. It can be found from sea
level to the montane (0-1800 m). Its natural distribution area extends north from Peru (where it
was first described [25]) throughout Central America to Mexico [26]. In Peru, the national inventory
of the Ministry on Traditional Medicine picks up its use against ringworms, head wounds, and
pharyngitis [27], which comes from the Amazonic Yanesha populations who have an ancestral
knowledge of the plant they called “ollamepan pashefiorrer”. There is very little registered bibliography
from other countries.
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Figure 1. Hyptis obtusiflora [28].
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In the frame of the Convention on Biological Diversity and the corresponding procedures of
the Nagoya Protocol [29,30], we have considered engaging in the contribution of arguments for
biodiversity conservation in Amazonian Ecuador in order to deepen the knowledge of and research on
Hyptis obtusiflora. We have selected the scarcely contacted habitats of River Bobonaza to learn about
the traditional knowledge of ancient Kichwa cultures about this plant and to justify the applications of
the species through a critical bibliographic prospection from the experimental sciences perspective.
We propose to use traditional knowledge as a source of innovation for social development.

For all these reasons, we proposed, as specific objectives of this paper:

To catalogue some traditional and threatened uses of H. obtusiflora,
To justify the reasons for its consumption by bibliographic prospection,
To propose new research or products for development, and

Ll N

To give arguments for biodiversity conservation.

2. Results and Discussion

o  On the Singularity of the Studied Plant and the Value of the Surveyed Ethnobotanical Community

The conservation of traditional knowledge allows us to report on real testimonies of
little-contacted populations located in the Amazon, whose life has developed around plant biodiversity
and the use of floristic resources. However, this work fulfills one of the goals of the Ecuador National
Biodiversity Research Agenda dealing with prioritizing research in those gaps of knowledge on
Ecuador’s biodiversity [31].

Hyptis obtusiflora (“mule shell” or “secret of Indian” in Spanish, “taku taku” in Awapit or “waka
muké” in Shuar-Chicham) had not been previously collected nor cited in the Bobonaza Basin, which
occupies most of Pastaza, the biggest province of the country (29.641 km?); this paper is a first advance.
Regardless of this, in Ecuador, the Mestizo population uses its juice to heal wounds, and in Pichincha
province, infusions are made for hot baths; the Awa from Carchi bath their legs with the ashes made
from the burning the plant; the Shuar of Napo and Orellana cook the leaves to relieve the flu and to
fight skin infections; and the Chachis of Esmeraldas prepare drinks with macerated leaves to relieve
stomach pain [14].

Our field work revealed that the Kichwa of the Bobonaza in Pakayaku used Hyptis obtusiflora
externally as a medicinal plant on the skin to treat stings, pimples, or injuries that insects cause,
especially in the most vulnerable individuals of the population, i.e., the children. They use the juice
of the leaf, and the guideline is a twice-a-day application. The people of the community value this
remedy very positively. The transmission of this knowledge has occurred orally in the ayllus (families)
through specific conversations among women. It is a current use and very often used at the frequency
with which these injuries occur in the location where the climate promotes an abundance of insects.
The plant is consumed just after collection; it has never been stored or preserved.

The data we collected had not been documented among the Kichwas ethnic group in the
country. These aspects and the vernacular name given in the community (karacha panga) in the
Kichwa language are novel contributions for ethnobotany at the national level. The conservation and
sustainable use of biological diversity, particularly of little-known species in vulnerable ecosystems
such as the tropical forests of these communities of Pastaza, which remains nowadays underexplored
from the botanical point of view [32], is a worthwhile task.

o  Towards an Explanation of the Use of the Plant: Xanthine Oxidase (XO) Inhibition

Xanthine oxidase (XO) activates inflammatory processes [33] by stimulating the production of
reactive oxygen species [34]. The metanolic extract (1 ug/mL) of this plant has been demonstrated
to inhibit 40% of XO enzymatic activities [35]. The extract of H. obtusiflora can be considered
anti-inflammatory for this reason.



Plants 2018, 7, 104 50f8

The specific chemical profile of Hyptis obtusiflora has not yet been studied, although there
is information about co-generic species and data on their chemical profiles (see Table 1). The
biological applications of some of the components isolated from close species are well known as
anti-inflammatories or antinociceptives in several cases. Thus, 1,8-cineole has shown therapeutic
benefits in inflammatory diseases, such as asthma and chronic obstructive pulmonary disease [36];
E-caryophyllene is an antiinflammatory molecule because (a) it produces an anti-spasmodic activity on
smooth muscle, which is probably related to Ca?* channel blockade [37]; and (b) it induces inhibition
of cytokines involved in the arachidonic acid and histamine pathways [38].

Finally, we must emphasize how the inhibitory activity of XO that was firstly tested at biochemical
laboratories [35] has recently been tested in silico using docking software [34]. This virtual approach
has revealed that the inhibitory enzymatic action is related to the structural affinity of XO and
E-caryophyllene [34]. This is consistent with the foregoing [38] experimental publications.

e Innovative and Clinical Possibilities for H. obtusiflora Use and Conservation under the Nagoya Protocol

Innovative drug discovery in anti-inflammatories today is focused in non-purine structures which
offer some advantages over existing commercialized molecules such as allopurinol. To date, the
alternative drug had been febuxostat, but the USA (Food and Drug Administration) FDA recently
issued safety alerts for its use [39]. This research speciality is oriented to treat hyperuricemia, gout,
ulcers, cancer, ischemia, hypertension, and oxidative damage [40]. For this reason, it seems very
interesting to carry out new research lines focused on the characterization of the chemical profile of the
essential oil and the chemotypes of Hyptis obtusiflora in the Kichwa communities of the Bobonaza River
Basin in particular and the Amazonian Ecuador in general. It is a very useful plant to be cultivated
because it is an autochthonous element with an easy method of propagation, and the essential oil
can give many medicinal benefits. The pharmacological activity of the components dealing with XO
inhibition and anti-inflammatory processes must be quantified and standardized. This is a good case
for demonstrating the possibilities that vegetal biodiversity can offer as a resource to improve human
health and quality of life. Innovative products, to substitute classical lifelong anti-gut drugs (e.g.,
allopurinol or, more recently, flebuxostat) can be developed from the jungle biodiversity.

The clinical possibilities of the extract from this plant for anti-inflammatory pharmacology seem
promising, although a precise chemical profile characterization is still needed. This opens several
lines of phytochemical investigation that can ratify the interest for its conservation. In this case, the
Nagoya Protocol cannot be forgotten and the Pakayaku Kichwa Original Community must be taken
into account.

3. Materials and Methods

3.1. Ethnobotanical Survey

The selected community lies in a fairly isolated region where bio- and ethnodiversity studies are
still lacking (Bobonaza River, Pastaza, Ecuador). It is named Pakayaku. One of us (C.X.L.-Q.) was
allowed to visit due to the environmental and education programs she has been conducting since
2008 from the Biological Station Pindo Mirador in the northern Bobonaza River Basin (S 1°27/09”"-W
78°04'51").

Plant collection permits were granted by the Ministry of the Environment. Plant vouchers were
deposited at the Herbarium José Alfredo Paredes, Universidad Central de Ecuador, Quito QAP
Herbarium: Ecuador, Pastaza: Sarayaku, Pakayaku, banks of the Bobonaza River, sector of Chumbi
yaku, path to chacra Sra. Ana Aranda, 402 m, 01°39'36.4" S, 077°36/55.4" W, lowland evergreen forest,
2 October 2015, C. X. Luzuriaga-Q & H. Manya (QAP 93168). Identification was revised by C. Ceron.

The interviews and ethnobotanical protocols were as described previously [41].

Collective written research consent was granted by Ms. Luzmila Gayas, the community president
of the Assembly of Pakayaku. Prior oral individual consent was obtained from the persons taking part
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in our survey. Planned house visits and walking routes accompanied by Kichwa interpreters and local
inhabitants of Pakayaku were made. Interviews were semi-structured and included a series of open
questions aimed to encourage discussion. All interviews were recorded. Four knowledgeable elders
of the Pakayaku community acted as informants and agreed to reveal their wisdom of the karacha
panga. The informants answered freely about several topics, namely the Kichwa common name, the
parts of the plant used, the description of use, the harvest season, storage (if any), concoction, and
treatment targets. After the field wok, data were added to a Microsoft Excel spreadsheet. All recorded
uses were referred to a previously published classification [14]. The data provided by the community
were compared with the existing ethnobotanical literature from Ecuador [14].

3.2. Bibliography Review and Justification of the Activity

A bibliographic study was performed to provide scientific evidence for the medicinal uses of the
plant. The accessed databases were: ISI, Scopus, Dialnet, SpaceNet, MEDLINE, PubMed, ScienceDirect,
Google Patents and Scholar, and Wiley Online. The methodological Prisma 2009 Flow Diagram [42]
was followed.

Author Contributions: Conceptualization, T.R.-T.; methodology, C.E.C.-M. and C.X.L.-Q.; validation, J.B.-S.;
formal analysis, M.S.; investigation, C.X.L.-Q.; data curation, C.E.C.-M. and C.X.L.-Q.; writing-original draft
preparation, T.R.-T.,; writing-review and editing, J.B.-S.; visualization, M.S.S.; supervision, M.S.S.; project
administration, T.R.-T.; funding acquisition, C.X.L.-Q. and T.R.-T.

Funding: This research was partially funded by the Government of Extremadura (Spain) and the European Union
through the action Apoyos a los Planes de Actuacion de los Grupos de Investigaciéon Catalogados de la Junta de
Extremadura: FEDER GR15080.

Acknowledgments: We are grateful to the members of the Kichwa community of Pakayaku, Luzmila Gayas, the
People’s Assembly of Pakayaku, and the collaborating ayllus (families), for their cooperation during the field
work. M.V. Gil Alvarez (Organic Chemistry Department, University of Extremadura) assisted us with the chemical
drawing software.

Conflicts of Interest: The authors declare no conflict of interest. The funding sponsors had no role in the design of
the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision
to publish the results.

References

1.  Kubitzki, K.; Kadereit, ].W. Flowering plants e Dicotyledons. In The Families and Genera of Vascular Plants;
Springer: Berlin, Germany, 2004.

2. Harley, RM,; Pastore, ].EB. A generic revision and new combinations in the Hyptidinae (Lamiaceae), based
on molecular and morphological evidence. Phytotaxa 2012, 58, 1-55. [CrossRef]

3. Arruda, R.C.O.; Araujo, C.; Farias, C.S.; Victorio, C.P; Pott, V.J. Contribucién de la epidermis en la
identificacién taxonémica de Hyptis (Lamiaceae) nativo de Brasil. V Jornadas Nacionales de Plantas
Aromaticas Nativas y sus aceites esenciales. I Jornadas Nacionales de Plantas Medicinales Nativas. Brasil.
Dominguezia 2016, 32, 75-76.

4. Pinheiro, M.A.; Magalhaes, R.; Torres, D.; Cavalcante, R.; Mota, F.X.; Oliveira Coelho, E.A.; Moreira, H.;
Lima, G.; da Costa Aratjo, P; Cardoso, J.L; et al. Gastroprotective effect of alpha-pinene and its correlation
with antiulcerogenic activity of essential oils obtained from Hyptis species. Pharmacogn. Mag. 2015, 11,
123-130. [CrossRef]

5. Andrade, AM.; Oliveira, J.PR,; Santos, A.L.LM.; Franco, C.R.P; Antoniolli, A.R; Estevam, C.S.;
Thomazzi, S.M. Preliminary study on the anti-inflammatory and antioxidant activities of the leave extract of
Hyptis fruticosa Salzm. ex Benth., Lamiaceae. Rev. Bras. Farmacogn. 2010, 20, 962-968. [CrossRef]

6. Tesch, N.R.; Yanez, R M.; Rojas, X.M.; Rojas-Fermin, L.; Carrillo, ].V; Diaz, T; Vivas, EM.; Colmenares, C.Y,;
Gonzélez, PM. Composicién quimica y actividad antibacteriana del aceite esencial de Hyptis suaveolens (L.)
Poit. (Lamiaceae) de los Llanos venezolanos. Rev. Peru. Biol. 2015, 22, 103-107. [CrossRef]


http://dx.doi.org/10.11646/phytotaxa.58.1.1
http://dx.doi.org/10.4103/0973-1296.149725
http://dx.doi.org/10.1590/S0102-695X2010005000034
http://dx.doi.org/10.15381/rpb.v22i1.11127

Plants 2018, 7, 104 70f8

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

Simoes, R.R.; Coelho, L.D.; Junqueira, S.C.; Pigatto, G.R.; Salvador, M.].; Santos, A.R.; de Faria, EM. Oral
treatment with essential oil of Hyptis spicigera Lam. (Lamiaceae) reduces acute pain and inflammation in
mice: Potential interactions with transient receptor potential (TRP) Ion Channels. ]. Ethnopharmacol. 2017,
200, 8-15. [CrossRef] [PubMed]

Valadeau, C.; Pabon, A.; Deharo, E.; Alban Castillo, J.; Esteve, Y.; Augusto, L.E; Rojas, R.; Gamboa, D.;
Sauvain, M.; Castillo, D.; et al. Medicinal Plants from the Yanesha (Peru): Evaluation of the leishmanicidal
and antimalarial activity of selected extracts. J. Ethnopharmacol. 2009, 123, 413-422. [CrossRef] [PubMed]
Taylor, P.; Arsenak, M.; Abad, M.].; Fernandez, A.; Milano, B.; Gonto, R.; Ruiz, M.-C; Fraile, S.; Taylor, S.;
Estrada, O.; et al. Screening of venezuelan medicinal plant extracts for cytostatic and cytotoxic activity
against tumor cell lines. Phytother. Res. 2013, 27, 530-539. [CrossRef] [PubMed]

Garcia, H. Flora Medicinal de Colombia; Instituto de Ciencias Naturales de la Universidad Nacional de Bogota:
Bogota, Colombia, 1975.

Sharma Prince, P.; Roy Ram, K.; Anurag, G.; Sharma, V. Hyptis suaveolens (L.) Poit: A phyto-pharmacological
review. Int. J. Chem. Pharm. Sci. 2013, 4, 1-11.

Luis Fernandez-Alonso, ].A. New species of Hyptis (Labiatae) from Colombia. Anal. Jard. Bot. Madr. 2010, 67,
127-135. [CrossRef]

McNeil, M.; Facey, P,; Porter, R. Essential oils from the Hyptis genus—A Review (1909-2009). Nat. Prod.
Commun. 2011, 6, 1775-1796. [PubMed]

De la Torre, L.; Navarrete, H.; Muriel, P.; Marcia, M.; Balslev, H. Enciclopedia De Plantas Ultiles Del Ecuador;
Herbario QCA de la Escuela de Ciencias Bioldgicas de la Pontificia Universidad Catdlica del Ecuador &
Herbario AAU del Departamento de Ciencias Biologicas de la Universidad de Aarhus: Quito, Ecuador, 2008.
Kerdudo, A.; Njoh Ellong, E.; Gonnot, V.; Boyer, L.; Michel, T.; Adenet, S.; Rochefort, K.; Fernandez, X.
Essential oil composition and antimicrobial activity of Hyptis atrorubens Poit. from Martinique (EW.I.).
J. Essent. Oil Res. 2016, 28, 436—444. [CrossRef]

Rupa, D.; Sulistyaningsih, Y.C.; Dorly, D.; Ratnadewi, D. Identification of secretory structure, histochemistry
and phytochemical compounds of medicinal plant Hyptis capitata Jacq. J. Biotropia 2017, 24, 94-103. [CrossRef]
Grayer, R.].; Eckert, M.R.; Veitch, N.C,; Kite, G.C.; Marin, P.D.; Kokubun, T.; Simmonds, M.S.].; Paton, A.].
The chemotaxonomic significance of two bioactive caffeic acid esters, nepetoidins a and b, in the Lamiaceae.
Phytochemistry 2003, 64, 519-528. [CrossRef]

Aguiar, EH.A.; Zoghbi, M.D.G.B,; Silva, M.H.L.; Maia, J.G.S.; Amasifén, ] M.R.; Rojas, U.M. Chemical
Variation in the essential oils of Hyptis mutabilis (Rich.) Briq. J. Essent. Oil Res. 2003, 15, 130-132. [CrossRef]
Florence, A ; Joselin, J.; Sukumaran, S.; Jeeva, S. Screening of phytochemical constituents from certian flower
extracts. Int. J. Pharm. Rev. Res. 2014, 4, 152-159.

Paixdo, M.S.; Melo, M.S.; Oliveira, M.G.B.; Santana, M.T.; Lima, A.C.B.; Damascena, N.P.; Dias, A.S.;
Araujo, B.S.; Estevam, C.S.; Botelho, M.A.; et al. Hyptis pectinata: Redox protection and orofacial
antinociception. Phyther. Res. 2013, 27, 1328-1333. [CrossRef] [PubMed]

Boalino, D.M.; Connolly, ].D.; McLean, S.; Reynolds, W.E; Tinto, W.F. x-pyrones and a 2(5h)-furanone from
Hyptis pectinata. Phytochemistry 2003, 64, 1303-1307. [CrossRef] [PubMed]

Tinitana, F.; Rios, M.; Romero-Benavides, ].C.; de la Cruz Rot, M.; Pardo-de-Santayana, M. Medicinal plants
sold at traditional markets in southern Ecuador. |. Ethnobiol. Ethnomed. 2016, 12. [CrossRef] [PubMed]
Leclercq, P.A.; Delgado, H.S.; Garcia, J.; Hidalgo, ].E.; Cerruttti, T.; Mestanza, M.; Rios, F; Nina, E.; Nonato, L.;
Alvarado, R; et al. Aromatic plant oils of the Peruvian Amazon. Part 2. Cymbopogon citratus (DC) Stapf.,
Renealmia Sp., Hyptis recurvata Poit. and Tynanthus panurensis (Bur.) Sandw. ]. Essent. Oil Res. 2000, 12, 14-18.
[CrossRef]

Picking, D.; Delgoda, R.; Boulogne, I.; Mitchell, S. Hyptis verticillata Jacq: A review of its traditional uses,
phytochemistry, pharmacology and toxicology. J. Ethnopharmacol. 2013, 147, 16-41. [CrossRef] [PubMed]
Bentham, G. Labiatarum Genera et Species Fasc.2. VI; James Ridgway and Sons: London, UK, 1833.

Missouri Botanical Garden. Tropicos Database. 2018. Available online: http:/ /www.tropicos.org (accessed
on 1 September 2017).

Ministerio de Salud de Pertu. Inventario Nacional de Plantas Medicinales. Available online: http://www.
portal.ins.gob.pe/es/censi/censi-c4/plantas-medicinales/inventario-nacional-de-plantas-medicinales
(accessed on 1 September 2017).


http://dx.doi.org/10.1016/j.jep.2017.02.025
http://www.ncbi.nlm.nih.gov/pubmed/28213106
http://dx.doi.org/10.1016/j.jep.2009.03.041
http://www.ncbi.nlm.nih.gov/pubmed/19514108
http://dx.doi.org/10.1002/ptr.4752
http://www.ncbi.nlm.nih.gov/pubmed/22648665
http://dx.doi.org/10.3989/ajbm.2264
http://www.ncbi.nlm.nih.gov/pubmed/22224308
http://dx.doi.org/10.1080/10412905.2016.1150217
http://dx.doi.org/10.11598/btb.2017.24.2.499
http://dx.doi.org/10.1016/S0031-9422(03)00192-4
http://dx.doi.org/10.1080/10412905.2003.9712089
http://dx.doi.org/10.1002/ptr.4869
http://www.ncbi.nlm.nih.gov/pubmed/23132789
http://dx.doi.org/10.1016/j.phytochem.2003.08.017
http://www.ncbi.nlm.nih.gov/pubmed/14599529
http://dx.doi.org/10.1186/s13002-016-0100-4
http://www.ncbi.nlm.nih.gov/pubmed/27380631
http://dx.doi.org/10.1080/10412905.2000.9712030
http://dx.doi.org/10.1016/j.jep.2013.01.039
http://www.ncbi.nlm.nih.gov/pubmed/23403358
http://www.tropicos.org
http://www.portal.ins.gob.pe/es/censi/censi-c4/plantas-medicinales/inventario-nacional-de-plantas-medicinales
http://www.portal.ins.gob.pe/es/censi/censi-c4/plantas-medicinales/inventario-nacional-de-plantas-medicinales

Plants 2018, 7, 104 80f8

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Botanicalillustrations.org/Hyptis-obtusiflora. Available online: http:/ /botanicalillustrations.org/illustration.
php?id_illustration=117540&SID=0&mobile=0&code_category_taxon=9&size=1 (accessed on 10 September
2018).

United-Nations. Convention on Biological Diversity 2010. Awvailable online: https://www.cbd.int/
convention/ (accessed on 1 September 2017).

Convention on Biological Diversity. 2010 CoP10 Decisions. Available online: https://www.cbd.int/
decisions/cop (accessed on 2 April 2018).

Agenda Nacional de Investigacion Sobre la Biodiversidad; MAE, Senescyt, INABIO: Quito, Ecuador, 2018.
Luzuriaga-Quichimbo, C.X. Estudio Etnobotdnico en Comunidades Kichwas Amazonicas de Pastaza; Ecuador,
Universidad de Extremadura: Caceres, Espafia, 2017.

Grassmann, J.; Hippeli, S.; Dornisch, K.; Rohnert, U.; Beuscher, N.; Elstner, E.F. Antioxidant properties
of essential oils. possible explanations for their anti-inflammatory effects. Arzneimittelforschung 2000, 50,
135-139. [PubMed]

Umamaheswari, M.; Prabhu, P; Asokkumar, K.; Sivashanmugam, T.; Subhadradevi, V.; Jagannath, P.;
Madeswaran, A. In silico docking studies and in vitro xanthine oxidase inhibitory activity of commercially
available terpenoids. Int. |. Phytopharm. 2012, 4, 3460-3462. [CrossRef]

Gonzalez, A.G.; Bazzocchi, I.L.; Moujir, L.; Ravelo, A.G.; Correa, M.D.; Gupta, M.P. Xanthine Oxidase
inhibitory activity of some panamanian plants from Celastraceae and Lamiaceae. ]. Ethnopharmacol. 1995, 46,
25-29. [CrossRef]

Juergens, U.R. Anti-Inflammatory properties of the monoterpene 18-cineole: Current Evidence for
Co-Medication in Inflammatory Airway Diseases. Drug Res. 2014, 64, 638—646. [CrossRef]

Pinho-Da-Silva, L.; Mendes-Maia, P.V.; Do Nascimento Garcia Teéfilo, T.M.; Barbosa, R.; Ceccatto, V.M.;
Coelho-De-Souza, A.N.; Cruz, ].S.; Leal-Cardoso, ].H. Trans-caryophyllene, a natural sesquiterpene, causes
tracheal smooth muscle relaxation through blockade of voltage-dependent Ca®* channels. Molecules 2012,
17,11965-11977. [CrossRef] [PubMed]

De Morais Oliveira-Tintino, C.D.; Pessoa, R.T.; Fernandes, M.N.M.; Alcantara, I.S.; da Silva, B.A.F.; de
Oliveira, M.R.C.; Martins, A.O.B.P.B.; do Socorro da Silva, M.; Tintino, S.R.; Rodrigues, FF.G.; et al.
Anti-inflammatory and anti-edematogenic action of the Croton Campestris A. St.-Hil (Euphorbiaceae)
essential oil and the compound (3-caryophyllene in in vivo models. Phytomedicine 2018, 41, 85-92. [CrossRef]
[PubMed]

White, W.B.; Chohan, S.; Dabholkar, A.; Hunt, B.; Jackson, R. Cardiovascular safety of febuxostat and
allopurinol in patients with gout and cardiovascular comorbidities. Am. Heart |. 2012, 164, 14-20. [CrossRef]
[PubMed]

Kumar, R.; Darpan; Sharma, S.; Singh, R. Xanthine Oxidase Inhibitors: A patent survey. Expert Opin. Ther.
Pat. 2011, 21, 1071-1108. [CrossRef] [PubMed]

Luzuriaga-Quichimbo, C.X.; Ruiz-Téllez, T.; Blanco-Salas, J.; Cerén Martinez, C.E. Scientific validation of the
traditional knowledge of sikta (“Tabernaemontana Sananho”, Apocynaceae) in the canelo-kichwa amazonian
community. Mediterr. Bot. 2018, 39, 183-191. [CrossRef]

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA Statement. PLoS Med. 2009, 6, e1000097. [CrossRef] [PubMed]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://botanicalillustrations.org/illustration.php?id_illustration=117540&SID=0&mobile=0&code_category_taxon=9&size=1
http://botanicalillustrations.org/illustration.php?id_illustration=117540&SID=0&mobile=0&code_category_taxon=9&size=1
https://www.cbd.int/convention/
https://www.cbd.int/convention/
https://www.cbd.int/decisions/cop
https://www.cbd.int/decisions/cop
http://www.ncbi.nlm.nih.gov/pubmed/10719616
http://dx.doi.org/10.7439/ijpp.v2i5.617
http://dx.doi.org/10.1016/0378-8741(95)01225-3
http://dx.doi.org/10.1055/s-0034-1372609
http://dx.doi.org/10.3390/molecules171011965
http://www.ncbi.nlm.nih.gov/pubmed/23060288
http://dx.doi.org/10.1016/j.phymed.2018.02.004
http://www.ncbi.nlm.nih.gov/pubmed/29519324
http://dx.doi.org/10.1016/j.ahj.2012.04.011
http://www.ncbi.nlm.nih.gov/pubmed/22795277
http://dx.doi.org/10.1517/13543776.2011.577417
http://www.ncbi.nlm.nih.gov/pubmed/21510722
http://dx.doi.org/10.5209/MBOT.60073
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Results and Discussion 
	Materials and Methods 
	Ethnobotanical Survey 
	Bibliography Review and Justification of the Activity 

	References

