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ABSTRACT

, Liz Girardi Miiller?

, Stela Maris Kuze Rates’

Among the medicinal purposes for which plants have been used is the treatment of “nerves”. The objective of this study
was to search for species of plants used in the state of Rio Grande do Sul (South Brazil) for the relief of symptoms
related to central nervous system (CNS) disorders. Twenty-seven ethnobotanical studies were compiled, in which a
total of 94 species were cited. The five most cited species were Cymbopogon citratus (81.5 %), Melissa officinalis (77.7 %),
Aloysia citriodora (66.6 %), Matricaria chamomilla (62.9 %) and Passiflora edulis (51.8 %). Scientific studies have
corroborated the popular use of these plants as sedatives, but most studies are preclinical and very few have been
clinical (M. chamomilla and M. officinalis), and these were mainly exploratory or were performed against placebo. In
addition to efficacy data, there are also indications of toxicity for M. chamomilla and P. edulis. In conclusion, there
is a great diversity of plant species used in the treatment of symptoms related to CNS disorders, and they are most
frequently used as a sedative. Data indicate that M. officinalis possesses clinical efficacy in the treatment of symptoms

associated with anxiety without signs of toxicity.
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Introduction

Brazil is rich in ethnic and cultural diversity and holds
valuable traditional knowledge associated with the use of
herbal medicines (Brasil 2006). Such popular medicine is
widespread in the South Region of the country, especially
in rural areas where the population faces difficulties in
accessing primary care services (Souza et al. 2004) and
uses alternative therapeutic resources including medicinal
plants. Consumption is also favored by a widespread popular
belief that medicinal plants and byproducts do not present
adverse effects or toxicity, and thus are beneficial and safe
products for health (Mengue et al. 2001). However, there is

also evidence that plants may be toxic and that in certain
situations even plants considered safe may cause adverse
(in some cases, serious) events or loss of efficacy (Moreira
et al. 2014; Lorenzo et al. 2015). Thus, knowledge about
the use, pharmacological properties and toxicology of
plants and products derived from them is fundamental to
assure their safety and effectiveness (Rates 2001; Moreira
et al. 2014; Lorenzo et al. 2015; Braga et al. 2017). The
main objective of ethnobotanical research is to recover
knowledge and the use of medicinal plants in communities
(Rodrigues et al. 2011). Besides being important for the
acquisition of knowledge of the flora and for preserving the
cultural identity of communities, such studies also provide
important elements for the rational and sustainable use
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of these resources, including the development of herbal
medicines and the discovery of bioactive molecules, with
consequent drug development (Rates 2001; Braga et al.
2017). In fact, many drugs used in current therapy were
originally obtained or developed from plant products (Cragg
& Newman 2013).

Previous compilations of ethnobotanical surveys
conducted in the Brazilian state of Rio Grande do Sul
focused on plants used for the treatment of diabetes
(Trojan-Rodrigues et al. 2012) and pain (Stolz et al. 2014)
and demonstrated that the use of medicinal plants is a
widespread practice in the state. Neverthless, no compilation
has been performed for plants used for the relief of
symptoms related to central nervous system (CNS) disorders
cited in ethnobotanical surveys in Rio Grande do Sul. Such
plants are popularly denominated as medicinal plants for
the “nerves”.

Knowledge of the use of plants in popular medicine for
treating CNS disorders is relevant, given the epidemiology
of these diseases and the difficulty in establishing
effective and safe pharmacological therapies. About
5.8 % of the Brazilian population lives with depression,
and it has the greatest prevalence of anxiety disorders
among countries of the world, with about 9.3 % of the
population (WHO 2017).

There are different pharmacological treatments
for depressive disorders and anxiety. However, the
available therapeutic arsenal has important limitations:
benzodiazepine anxiolytics cause dependence and develop
tolerance (Rates & Salles 2012; Murrough et al. 2015);
antidepressants have low adherence due to adverse
effects and long latency, about 30 uninterrupted days, to
treatment efficacy. In addition, about 33 % of patients do
not respond to antidepressants (Stahl 2014; Murrough et
al. 2015). The contribution of plants to the development
of drugs for the treatment of mental disorders can be
exemplified by the species Rauwolfia serpentina, from which
reserpine was isolated; although now in disuse, this drug
was important in the early stages of the pharmacological
treatment of schizophrenia. Species such as Hypericum
perforatum and Piper methysticum, currently serve as raw
material for the production of herbal medicines for the
treatment of depression and anxiety, respectively. Valeriana
officinalis, a species with millennial use, is recgonized by
WHO as a sedative in replacement of benzodiazepines
(WHO 2017).

Studies involving the use of plants to treat some CNS
dysfunctions have been undertaken in different cultures,
such as Andean (Lozada et al. 2006; Vidaurre et al. 2006;
Bussmann et al. 2010), Mexican (Gutierrez et al. 2014),
Spanish (Calvo & Cavero 2015) and Iranian (Saki et al. 2014)
peoples. Many species of plants are used to treat some CNS
dysfunctions in Brazil, as evidenced by the large number
of herbal medicines registered by the National Health
Surveillance Agency (ANVISA): about 146 used to treat
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mood disorders, approximately 80 simple herbal medicines,
and 66 herbal compounds (Montezolli & Lopes 2015).

In this context, the objective of the present work was to
compile plants used to treat symptoms related to mental
disorders, such as depression and anxiety, mentioned in
ethnobotanical studies carried out in the state of Rio Grande
do Sul, and to perform a bibliographic survey of chemical,
biological and toxicity data of the most cited species.

Materials and methods

The compiled etnonobotanical studies were found by
performing searches within virtual databases (PubMed
- http//www.pubmed.com, SciELO - http//www.SciELO.
org/php/index.php and Portal de Periédicos CAPES -
http//www.periodicos.capes.gov.br), using the following
keywords: folk medicine, medicina popular, ethnobotany,
and etnobotinica combined with Rio Grande do Sul, South
Brazil and sul do Brasil. Regional university libraries were
also surveyed.

The criteria for selecting ethnobotanical studies were:
publication up to and including 2017, accessibility, presence
of at least one citation of a plant species used to treat CNS
disorders (tranquilizer, sedative, for nerves, depression,
anxiety, nervousness). In addition, studies were only
considered if authored by at least one botanist or if they
mentioned plant identification by a botanist(s). Thusly, a
total of 27 ethnobotanical studies performed in Rio Grande
do Sul were consulted. These studies took place in different
physiographic regions of Rio Grande do Sul as defined by
Fortes (1959): Alto Uruguai - Battisti et al. (2013), Kubo
(1997), Léwe (2004); Campanha - Lébler et al. (2014); Campos de
Cima da Serra - Ritter et al. (2002); Depressio Central - Baldauf
etal. (2009), Koch (2000), Possamai (2000), Soares et al. (2004),
Somavilla & Canto-Dorow (1996), Souza (2007), Vendruscolo
& Mentz (2006); Encosta do Sudeste - Borba (2008), Ceolin et
al. (2009), Martha (2003), Veiga (2003), Zanandrea (2003);
Encosta Inferior do Nordeste - Barbosa (2005), Sebold (2003);
Encosta Superior do Nordeste - Piva (1998); Litoral - Borges
(2010), Froehlich (1998), Sperry et al. (1999); Missdes - Barros
etal. (2007); Planalto Médio - Garlet & Irgang (2001); and Serra
do Sudeste - Fernandes (2001), Leitzke (2003).

Plant popular names cited in the original studies were
preserved in the current work. The origin (native of Rio
Grande do Sul or exotic), valid scientific names and possible
synonymies of each plant were obtained from the databases
of Flora do Brasil (2018), The Plant List (2018) and Tropicos
(http://www.mobot.org). The botanical families were updated
according to the APG IV (2016). The habit and form of
preparation, as they are given in the studies, were compiled.
Terms such as infusion and decoction were standardized as
“tea”. Citation frequency was calculated as follows: number of
studies that cite the species x(100)/total number of studies.

The species cited in more than half of the compiled
ethnobotanical studies were selected for further searches
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for scientific data about chemical constitution, biological
properties and evidence of toxicity. For this, clinical and
preclinical studies were searched in the PubMed (http//
www.pubmed.com), SciELO (http//www.SciELO.org/php/
index.php), Scopus (https://www.scopus.com/home.uri) and
Portal de Periédicos CAPES (http//www.periodicos.capes.
gov.br). The scientific name of the plant was combined with
the terms “depression”, “sedative”, “anxiety”, “nervousness”,
“biological activity”, “chemical composition” and “toxicity”,
as well as their corresponding words in Portuguese, and used
as keywords in the searches.

Results and discussion

Twenty-seven ethnobotanical studies were assessed.
The studies were performed in municipalities located in
different physiographic regions of Rio Grande do Sul. The
Depressdo Central was the region with the greatest number
of studies (07), which is likely due to its proximity to the most
important universities. It should be noted that currently the
Fortes’s classification (Fortes 1959) is mainy of historical
value. In fact, the diversity of climate, soil and landforms in
Rio Grande de Sul generates distinct ecosystems included in
two biomes: the Atlantic Forest and the Pampa. The Atlantic
Forest biome is characterized by the predominance of forest
vegetation. It originally encompassed about 37 % of the state
of Rio Grande do Sul, occupying the northern half of the
state, although only 7.5 % of the area of the biome in the
state remains, with high a degree of fragmentation relative
to the original vegetation cover (Brasil 2018a; Rio Grande
do Sul 2018). The Pampa biome in Brazil is restricted to
the southern half of Rio Grande do Sul, and encompasses
over 63% of the state. This biome is characterized by the
predominance of a set of lowland vegetation that extends
through Uruguay and Argentina, and possesses a great
diversity of fauna and flora that is still poorly known (Brasil
2018a; Rio Grande do Sul 2018).

Ninety-four plant species were indicated to treat CNS
dysfunctions (Tab. 1). Reports that provided only the genus
or popular name were not considered. The families with
the greatest number of species cited were Lamiaceae, with
twenty-four species, Asteraceae, with thirteen species, and
Rutaceae, with eight species.

Out of all the species cited (94), 73.4 % (69 species)
were exotic and 26.6 % (25 species) were native to Rio
Grande do Sul. This finding differs somewhat from that
reported by Trojan-Rodrigues et al. (2012) and Stolz
et al. (2014), who found parity in the popular use of
native and exotic plants for treating diabetes and pain,
respectively. The use of exotic species, which are frequently
cultivated in domestic gardens, points to the influence
of different cultures coming from several ethnic groups.
European, Asian and African descendants have integrated
with indigenous peoples in Brazil, which is responsible
for originating the current tradition of popular use of
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medicinal plants in the country (Ceolin et al. 2009; Battisti
etal. 2013; Lobler et al. 2014).

Regarding plant habit, 50.0 % (47 species) of the species
were herbaceous, 21.3 % (20 species) arboreal, 19.1 %
(18 species) shrubby and 9.6 % (nine species) climbing.
About 60 % of the cited species had their leaves used while
17 % had the flowers or inflorescences used. These data
are in agreement with other ethnobotanical studies of
medicinal plants, which also found the flora to be mostly
of herbaceous habit, a common occurrence for the Atlantic
Forest biome. The commonality of the herbaceous habit
may be related to the traditional practice of cultivation in
backyards, since small plants are more easily cultivated in
these smaller areas and backyard cultivation facilitates
access to plants (Medeiros et al. 2004; Pinto et al. 2006;
Giraldi & Hanazaki 2010). The use of leaves is predominant
in Rio Grande do Sul since they are abundantly availability
in the typical vegetation of southern Brazil, while the
use of other plant parts is more characteristic of other
regions, such as the Cerrado and Caatinga biomes, where
the availability of leaves is more limited (Baldauf et al.
2009). The form of preparation cited for treating CNS
dysfunctions for all species was tea (including decoction
and infusion), although several speices were cited for
other uses including as food and as a conndiment. Tea
was also the predominant form of preparation cited in
research on general medical use (Trojan-Rodrigues et al.
2012; Stolz et al. 2014).

Five species were cited in more than half of the
studies surveyed: Cymbopogon citratus, with a 81.5 %
citation frequency; Melissa officinalis, with 77.7 %; Aloysia
citriodora, with 66.6 %; Matricaria chamomilla, with 62.9 %,
and Passiflora edulis, with 51.8 %. Of these, only P. edulis
is native to the study area. The use indicated for these
five most cited species was as a sedative. Cymbopogon
citratus, M. officinalis and M. chamomilla have been used
as sedatives in other regions of Brazil, such as the states
of Mato Grosso (Bieski et al. 2012), Minas Gerais (Costa
& Mayworm 2011), Rio de Janeiro (Medeiros et al. 2004),
and Rondoénia (Santos et al. 2008). Indigenous peoples of
Tocantins (Rodrigues & Carlini 2006) and quilombolas
communities of Mato Grosso (Rodrigues & Carlini 2003)
use C. citratus as a sedative. Indigenous communities living
in cerrado savannahs and/or Pantanal wetlands use M.
officinalis “to calm nervs” (Rodrigues & Carlini 2006). C.
citratus, M. officinalis, M. chamomilla and P. edulis are used
for the tratament of “nervios”, anxiety and depression in
Mexico (Gutiérrez et al. 2014), while M. officinalis and M.
chamomilla are used for psychosomatic disorders in Peru
(Bussmann et al. 2010).

Cymbopogon citratus is indicated by the
Formulario de Fitoterdpicos da Farmacopéia Brasileira
(Pharmacotherapeutic Formulary of the Brazilian
Pharmacopoeia) as an antispasmodic, anxiolytic and mild
sedative, and that it may potentiate the effect of sedative
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Table 1. Medicinal plants used as antidepressants. tranquilizers or sedatives. mentioned in the ethnobotanical surveys carried out

in Southern Brazil. Origin: E=exotic, N=native, Habit: C=climber, H=herb, S=shrub, T=tree.

Specis Famiy Popuarname | Orign | it | Preparoforn | Roforones |

81.5%

77.7 %

66.6 %

62.9 %

51.8 %

44.4 %

40.7 %

37.0 %

33.3 %

29.6 %

25.9 %
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Cymbopogon citratus (DC.) Stapf/ Poaceae/

Capim-cidrd, cidreira, capim-cidrdo

Melissa officinalis L./ Lamiaceae/
Melissa, cidreira, erva-cidreira

Aloysia citriodora Palau/ Verbenaceae/
Cidrozinho, cidré, cidreira

Matricaria chamomilla L./ Asteraceae/
Camomila, macanilha

Passiflora edulis Sims/ Passifloraceae/
Maracuja, maracuja-de-casa

Citrus sinensis (L.) Osbeck/ Rutaceae/
Laranjeira, Laranja, laranja-comum

Rosmarinus officinalis L./ Lamiaceae/
Alecrim, alecrim-da-horta

Passiflora alata Curtis/ Passifloraceae/
Maracuja, maracuja-doce

Citrus reticulata Blanco/ Rutaceae/
Bergamoteira

Lactuca sativa L./ Asteraceae/
Alface, alface-crespa, alface-lisa

Lippia alba (Mill.) N.E.Br. ex Britton &
P.Wilson/ Verbenaceae/
Salvia, salvia-do-rio-grande
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Somavilla & Canto-Dorow (1996); Kubo (1997); Piva
(1998); Possamai (2000); Garlet & Irgang (2001); Ritter
et al. (2002); Leitzke (2003); Martha (2003); Sebold
(2003); Veiga (2003); Zanandrea (2003); Lowe (2004);
Soares et al. (2004); Vendruscolo & Mentz (2006); Barros
etal. (2007); Souza (2007); Borba (2008); Baldauf et al.
(2009); Ceolin et al. (2009); Borges (2010); Battisti et al.
(2013); Lobler et al. (2014)

Tea (leaf)

Somavilla & Canto-Dorow (1996); Kubo (1997); Piva
(1998); Koch (2000); Possamai (2000); Garlet & Irgang
(2001); Leitzke (2003); Martha (2003); Sebold (2003);
Tea (aerial parts) Veiga (2003); Zanandrea (2003); Léwe (2004); Soares
et al. (2004); Vendruscolo &Mentz (2006); Barros et al.
(2007); Souza (2007); Borba (2008); Ceolin et al. (2009);
Borges (2010); Battisti et al. (2013); Lobler et al. (2014)

Somavilla & Canto-Dorow (1996); Kubo (1997); Froehlich
(1998); Piva (1998); Koch (2000); Possamai (2000);
Garlet & Irgang (2001); Ritter et al. (2002); Leitzke
Tea (aerial parts) (2003); Sebold (2003); Soares et al. (2004); Barbosa
(2005); Vendruscolo & Mentz (2006); Barros et al.
(2007); Souza (2007); Borba (2008); Baldauf et al. (2009);
Borges (2010)

Somavilla & Canto-Dorow (1996); Froehlich (1998); Piva
(1998); Possamai (2000); Garlet & Irgang (2001); Leitzke
Tea (2003); Martha (2003); Sebold (2003); Veiga (2003);
(inflorescences)  Zanandrea (2003); Lowe (2004); Soares et al. (2004);
Barros et al. (2007); Ceolin et al. (2009); Battisti et al.
(2013); Borba (2008); Lébler et al. (2014)

Froehlich (1998); Piva (1998); Possamai (2000); Garlet
& Irgang (2001); Ritter et al. (2002); Leitzke (2003);
Tea, food Martha (2003); Sebold (2003); Zanandrea (2003); Soares
et al. (2004); Vendruscolo & Mentz (2006); Barros et al.
(2007); Souza (2007); Lébler et al. (2014)

Somavilla & Canto-Dorow (1996); Kubo (1997); Piva
(1998); Possamai (2000); Ritter et al. (2002); Martha
Tea, food (2003); Sebold (2003); Soares et al. (2004); Barbosa
(2005); Borba (2008); Ceolin et al. (2009); Battisti et al.
(2013)

Somavilla & Canto-Dorow (1996); Kubo (1997); Piva
(1998); Possamai (2000); Garlet & Irgang (2001); Leitzke
(2003); Léwe (2004); Barbosa (2005); Barros et al. (2007);

Souza (2007); Battisti et al. (2013)

Tea, condiment

Somavilla & Canto-Dorow (1996); Kubo (1997); Piva
Tea (leaf), food (1998); Garlet & Irgang (2001); Veiga (2003); Lowe
(fruit) (2004); Soares et al. (2004); Barbosa (2005); Vendruscolo
& Mentz (2006); Barros et al. (2007)

Somavilla & Canto-Dorow (1996); Kubo (1997); Possamai
Tea (leaf) (2000); Garlet & Irgang (2001); Léwe (2004); Barros et al.
(2007); Souza (2007); Borges (2010); Battisti et al. (2013)

Piva (1998); Possamai (2000); Garlet & Irgang (2001);
Tea, food Ritter et al. (2002); Leitzke (2003); Soares et al. (2004);
Borba (2008); Ceolin et al. (2009)

Leitzke (2003); Martha (2003); Zanandrea (2003); Lowe
Tea (2004); Barbosa (2005); Vendruscolo & Mentz (2006);
Barros et al. (2007)
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Table 1. Cont.

Specis Famiy Popuarname | Orign | it | Preparoforn | Roorones |

25.9 %

222 %

222 %

18.5%

18.5%

18.5%

18.5%

18.5%

14.8 %

14.8 %

14.8 %

14.8 %

111 %

11.1%

111 %

11.1%

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

7.4 %

Salvia officinalis L./ Lamiaceae/ Salvia

Aloysia gratissima (Gillies & Hook.)Tronc./
Verbenaceae/
Erva-santa, canelinha, erva-cidreira

Citrus aurantiifolia (Christm.) Swingle/
Rutaceae/ Limeira, lima, limio

Achyrocline satureioides (Lam.) DC./
Asteraceae/ Macela, marcela

Lavandula angustifolia Mill./ Lamiaceae/
Alfazema, alfazema-mituda

Mentha pulegium L./ Lamiaceae/
Melissa, melissa-miudinha

Ocimum basilicum L./ Lamiaceae/

Manjericio, manjericio-de-folha-estreita

Ocimum carnosum (Spreng.) Link & Otto ex
Benth./ Lamiaceae/ Anis, gervio, alfavaca

Citrus x aurantium L./ Rutaceae/
Laranjeira-amarga

Cunila microcephala Benth./ Lamiaceae/
Poejo, poejo-graido

Mentha spicata L./ Lamiaceae/
Hortela, horteld-miudinha

Origanum majorana L./ Lamiaceae/
Manjerona
Eugenia uniflora L./ Myrtaceae/ Pitanga
Mentha x piperita L./ Lamiaceae/
Hortela-pimenta, alevante

Salvia microphylla Kunth/ Lamiaceae/
Pronto-alivio, ponto-alivio

Sechium edule (Jacq.) Sw./ Cucurbitaceae/
Chuchu

Aristolochia triangularis Cham./
Aristolochiaceae/ Cip6-mil-homens

Artemisia alba Turra/ Asteraceae/ Alcanfor

Campomanesia xanthocarpa (Mart.) Berg./
Myrtaceae/ Guabiroba, guabirobeira

Citrus limon (L.) Osbeck/ Rutaceae/ Lima
Citrus medica L./ Rutaceae/Lima

Foeniculum vulgare Mill/ Apiaceae/ Funcho
Impatiens walleriana Hook.f./ Balsaminaceae/
Beijinho, maria-sem-vergonha

Leucanthemum vulgare (Vaill.) Lam./
Asteraceae/ Margarida

Malva parviflora L./ Malvaceae/ Malva

Mentha x rotundifolia (L.) Huds./ Lamiaceae/
Hortels, alevante

E

t

H

Kubo (1997); Leitzke (2003); Martha (2003);
Tea, condiment Sebold (2003); Zanandrea (2003); Lowe (2004);
Battisti et al. (2013)

Froehlich (1998); Koch (2000); Possamai (2000); Souza

Tea (2007); Ceolin et al. (2009); Borges (2010)
Tea. food Piva (1998); Possamai (2000); Garlet & Irgang (2001);
? Soares et al. (2004); Barros et al. (2007); Borba (2008)
Somavilla & Canto-Dorow (1996); Possamai (2000);
Tea Leitzke (2003); Vendruscolo & Mentz (2006);

Borges (2010)

Kubo (1997); Piva (1998); Leitzke (2003); Soares et al.
(2004); Borba (2008)

Leitzke (2003); Martha (2003); Sebold (2003); Léwe
(2004); Vendruscolo & Mentz (2006)

Somavilla & Canto-Dorow (1996); Piva (1998); Possamai
(2000); Barbosa (2005); Vendruscolo & Mentz (2006)

Somavilla & Canto-Dorow (1996); Possamai (2000);
Tea, condiment Soares et al. (2004); Vendruscolo & Mentz (2006);

Tea, condiment

Tea

Tea, condiment

Borges (2010)
Tea food Froehlich (1998); Possamai (2000); Leitzke (2003);
? Lowe (2004)
Tea Koch (2000); Vendruscolo & Mentz (2006);
Ceolin et al. (2009); Battisti et al. (2013)
Tea Kubo (1997); Piva (1998); Ritter et al. (2002);

Soares et al. (2004)

Somavilla & Canto-Dorow (1996); Piva (1998);
Martha (2003); Battisti et al. (2013)

Somavilla & Canto-Dorow (1996); Leitzke (2003);

Tea, condiment

U, fforos. Barros et al. (2007)
Tea Leitzke (2003); Vendruscolo & Mentz (2006);
Barros et al. (2007)
Tea Soares et al. (2004); Barros et al. (2007);
Battisti et al. (2013)
Tea Somavilla & Canto-Dorow (1996); Leitzke (2003);
Loéwe (2004)
Tea Sperry et al. (1999); Leitzke (2003)
Tea Martha (2003); Sebold (2003)
Tea, food Kubo (1997); Piva (1998)
Tea, food Kubo (1997); Martha (2003)
Tea, food Leitzke (2003); Sebold (2003)
Tea Piva (1998); Soares et al. (2004)
Tea Garlet & Irgang (2001); Vendruscolo & Mentz (2006)
Tea Kubo (1997); Soares et al. (2004)
Tea Piva (1998); Barros et al. (2007)
Tea Garlet & Irgang (2001); Zanandrea (2003)
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Table 1. Cont.

Specis Famiy Popuarname | Orign | i | Preparoforn | Roforones |

74% Mization vl 3, i) E H Tea Soares et al. (2004); Battisti et al. (2013)

7.4 % K R E H Tea, condiment Garlet & Irgang (2001); Soares et al. (2004)
Lamiaceae/ Manjerona
7.4% A Ol e N C Tea, food Martha (2003); Ceolin et al. (2009)
Maracuja
7.4 % Pimpinella anisum L./ Apiaceae/ Erva-doce E H Tea Somavilla & Canto-Dorow (1996); Lébler et al. (2014)
7.4% s N T Tea, food Kubo (1997); Possamai (2000)
Myrtaceae/ Araga
37% Achillea mllle'fovhum .L./ Asteraceae/ Ponto- E H Tea Ritter et al, (2002)
alivio, mil-em-ramas
379% Ageratum conyzozdes: L../ ésteraceae/ Erva-de- H Tea Ceolin et al. (2009)
sdo-jodo
3.7% Allium cepa L./ Amaryllidaceae/ Cebola E H Tea, food Garlet & Irgang (2001)
Alpinia zerumbet (Pers.) B.L. Burtt .
87 &R.M.Sm./ Zingiberaceae/ Cardamio E E Vez, amaimems Sebelel (200
379% Alternanthera peruviana (Moq.) Suess./ E H Tea Leitzke (2003)
Amaranthaceae/ Periquito, anador
Aristolochia cymbifera Mart./ .
75 Aristolochiaceae/ Cip6-mil-homens N e Tea Coslhin i (2008)
37% Asparagus t?e'nszﬂorus (Kunth) Jessop/ E S Tea Sebold (2003)
Liliaceae/ Aspargo
379 Asp{z;'.agus setaceus (Kunth) Jefsop/ E S Tea Sebold (2003)
Liliaceae/ Aspargo- trepadeira
3.7%  Atropa belladonna L./ Solanaceae/ Beladona E S Tea Borba (2008)
379 Baccharis articulata (Lam.? Pers./ Asteraceae/ S Tea Somavilla & Canto-Dorow (1996)
Carqueja
379 Calyptocarpus biaristatus (DC.) H.R/Ob./ N H Tea Garlet & Irgang (2001)
Asteraceae/ Mata-pasto, erva-da-mingua
379 Carya illinoinensis (Wangenh.) K.Koch/ E T Tea, food Fernandes (2001)
Juglandaceae/ Nozes
3.7 % Cichorium intybus L./ Asteraceae/ Chicéria E H Tea, food Leitzke (2003)
3.7% oz vee dUEsl lawzaeee) E T Tea, condiment Barros et al. (2007)
Canela
3.7% Cocos nucifera L./ Arecaceae/ Céco-branco E T Tea, food Somavilla & Canto-Dorow (1996)
379 Coriandrum sativum L./ Apiaceae/ B H Tea, condiment Lowe (2004)
Coentro, endro
379 Cuphea carthagenensis (Jacq.) J:F.Macbr./ N H Tea Leitzke (2003)
Lythraceae/ Sete-sangrias
379 Cydonia vulgaris Persl/ Rf)saceae/ E S Tea, food Leitzke (2003)
Marmelo-da-india
379 Erythrina falcata l.3e1'.1th./ Fabaceae/ N T Tea Sperry et al. (1999)
Corticeira
379 Erythrina speciosa Andrews/ Fabaceae/ B T Tea Ceolin et al. (2009)
Mulungu
37% Erythrina 1'1er'na Vell:/ szbaceae/ E T Tea Leitzke (2003)
Corticeira-de-jardim
3.7%  Fragaria vesca L./ Rosaceae/ Moranguinho E H Tea Garlet & Irgang (2001)
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Hortel4, ponto-alivio

Origanum x paniculatum W.D.J. Koch/
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Table 1. Cont.

Specis Famiy Popuarname | Orign | i | Preparoforn | Roforones |

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

3.7%

Gomphrena celosioides Mart./
Amaranthaceae/ Perpétua

Hyptis mutabilis (Rich.) Briq./ Lamiaceae/
Cidreira-de-folha

Ipomoea batatas (L.) Lam./ Convolvulaceae/
Batata-doce
Laurus nobilis L./ Lauraceae/ Loureiro
Lepidium didymum L./ Brassicaceae/
Menstruz
Malus sylvestris (L.) Mill./ Rosaceae/

Macieira

Malva sylvestris L./ Malvaceae/ Malva

Medicago sativa L./ Fabaceae/ Alfafa
Mentha arvensis L./ Lamiaceae/
Horteld-branca

Mentha suaveolens Ehrh./ Lamiaceae/
Horteld-branca

Mikania laevigata Sch.Bip. ex Baker/
Asteraceae/ Guaco-de-casa

Minthostachys mollis (Benth.) Griseb. /
Lamiaceae/ Melissa

Momordica charantia L./ Cucurbitaceae/
Melao-de-sdo-caetano

Monteverdia ilicifolia (Mart. ex Reissek) Biral/
Celastraceae/ Cancorosa, espinheira-santa

Nepeta cataria L./ Lamiaceae/
Melissa- verdadeira, melissa-cidreira
Origanum vulgare L./ Lamiaceae/ Orégano
Passiflora foetida L./ Passifloraceae/
Maracuja-fedorento

Perilla frutescens var. crispa (Thunb.)
H.Deane/ Lamiaceae/
Manjericio-da-folha-larga-crespa

Persea americana Mill./ Lauraceae/
Abacateiro

Persicaria hydropiperoides (Michx.) Small/
Polygonaceae/ Erva-de-bicho

Petiveria alliacea L./ Phytolaccaceae/
Erva-de-guiné

Plectranthus neochilus Schltr./ Lamiaceae/

Boldo, boldo-chileno

Rosa gallica L./ Rosaceae/ Rosa
Ruta graveolens L./ Rutaceae/ Arruda-mitda

Ruta chalepensis L./ Rutaceae/ Arruda-gratda

Saintpaulia ionantha H.-Wendl./
Gesneriaceae/ Violeta

Salix babylonica L./ Salicaceae/ Salso-chorao

N

N

21

H

Tea

Tea

Tea

Tea, condiment

Tea, food

Tea, food

Tea

Tea

Tea

Tea

Tea

Tea

Tea, food

Tea

Tea

Tea, condiment

Tea, food

Tea

Tea, food

Tea

Tea

Tea

Tea

Tea

Tea

Tea

Tea

Leitzke (2003)

Barros et al. (2007)
Somavilla & Canto-Dorow (1996)
Piva (1998)

Piva (1998)

Somavilla & Canto-Dorow (1996)
Leitzke (2003)

Kubo (1997)

Sebold (2003)

Battisti et al. (2013)
Possamai (2000)

Battisti et al. (2013)
Vendruscolo & Mentz (2006)
Vendruscolo & Mentz (2006)
Soares et al. (2004)

Lowe (2004)

Piva (1998)

Piva (1998)

Leitzke (2003)
Piva (1998)
Sebold (2003)
Borges (2010)
Leitzke (2003)
Piva (1998)
Piva (1998)
Zanandrea (2003)

Leitzke (2003)
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Table 1. Cont.

Species  Family  Popular name ___| Origin | Habits | _ Prepareform | ____________References ____|

Symphytum officinale L./ Boraginaceae/

37% Confrei E S

379 Tagetes erecta L./ Asteraceae/ E H
Cravo-de-defunto

379 Thymus serpyllum L./ Lamiaceae/ E H

Cidrozinho, orégano

drugs (Brasil 2011; 2016). Citral is the main chemical
constituent of the volatile oil of the plant, accounting for
atleast 60 % of its composition (Brasil 2010). Studies have
suggested that the anxiolytic effect of the essential oil of this
species is mediated by the GABAA receptor-benzodiazepine
complex (Costa et al. 2011).

Melissa officinalis has been historically used as an
anxiolytic (Wong et al. 1998). It is indicated in the
Formulario de Fitoterapicos da Farmacopéia Brasileira
as an antispasmodic, anxiolytic and mild sedative,
with the warning that it should not be used in cases of
hypothyroidism and used with caution with people with
hypotension (Brasil 2011; 2018b). According to the Brazilian
Pharmacopoeia, M. officinalis must possess at least 4.0 %
of total hydroxycinnamic derivatives, at least 2.0 % of
rosmarinic acid and at least 0.6 % of volatile oil (Brasil
2010). Citral, geranial, neral and B-caryophyllene have been
suggested as the main compounds responsible for actions of
M. officinalis on the CNS (Tagashira & Ohtake 1998; Wake
et al. 2000; Vale et al. 2002).

Matricaria chamomilla is among the most important
medicinal plants native to southern and eastern Europe
(Singh et al. 2011; Telesinski et al. 2013). Singh &
Aishwarya (2017) recently published a review on the
biological properties of this species. It is indicated in the
Formulario de Fitoterdpicos da Farmacopéia Brasileira as
antispasmodic, anxiolytic and mild sedative. The formulary
also includes information on occasional allergic reactions
and possible occurrence of nervous excitement and
insomnia in cases of overdose, and that its use should be
avoided with people that are allergic or hypersensitive to
chamomile or plants of the family Asteraceae (Brasil 2011).
Camazulene, coumarin and trans-caryophyllene have been
suggested as the compounds responsible for the effects of
M. chamomilla on the CNS (Hajjaj et al. 2013; Keefe et al.
2016; Mao et al. 2016).

Passiflora edulis is indicated in the Formulario de
Fitoterapicos da Farmacopéia Brasileira as an anxiolytic
and mild sedative, with the warning that its use may cause
somnolence and that it should not be used chronically or
concomitantly with other sedatives and depressants of the
nervous system (Brasil 2011; 2018b).

Aloysia citriodora is traditionally used in France as a
sedative and muscle relaxant for newborns (Makram et
al. 2015). This species is native to South America and has
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Tea Somavilla & Canto-Dorow (1996)
Tea Leitzke (2003)
Tea Soares et al. (2004)

been cultivated into Europe since 1784 (Pio Corréa 1931).
According to Ragone et al. (2010), the effect of this plant is
similar to the effect of benzodiazepines. Citral is its main
constituent (Ponce-Monter et al. 2010).

Scientific studies on the efficacy of the five most frequently
mentioned species (Tab. 2) are mostly preclinical; that is, they
were carried out with non-human animal models (rodents,
fish, crustaceans), or were cellular or biochemical tests.
Among the activities demonstrated by these studies, we
highlight antimicrobial, antioxidant and anti-inflammatory
properties and depressant of central nervous system (mainly,
sedative effect). Clinical studies (i.e., on humans) were
found only for Matricaria chamomilla and Melissa officinalis.
Several clinical trials have suggested a modest beneficial
action by M. chamomilla in relieving symptoms of anxiety
(Amsterdam et al. 2009; 2012; Zick et al. 2011; Keefe et al.
2016; Mao et al. 2016). A randomized double-blind clinical
study of M. officinalis found indications of positive action for
agitation and cognitive impairment in Alzheimer’s patients
(Akhondzadeh et al. 2003). Two other studies found positive
action for anxiety. One, an open prospective study, indicated
efficacy for insomnia and symptoms associated with stress
and anxiety (Cases et al. 2011), while the other, a double-blind
randomized placebo study, demonstrated efficacy in relieving
anxiety-related heart palpitations (Alijaniha et al. 2015).

Indications regarding safety were found for two of the
five most cited plants. Studies were found that reported
genotoxicity of Matricaria chamomilla (Vieira et al. 2009;
Delarmelina et al. 2012) and hepatobiliary and pancreatic
(in rodents and humans) toxicity of Passiflora edulis (Maluf
etal. 1991). These findings are matter for some concern, and
indicate a need for additional research including long-term
studies to establish the safety of these plants.

Conclusion

The present study demonstrates that there is a great
diversity of plant species used by the population of the
state of Rio Grande do Sul for treating symptoms related
to disorders of the central nervous system, with use as
a sedative being the most frequent indication. The use
of exotic species was predominant. The five most cited
species have broad traditional use as sedative agents
in Brazil and Europe, four of which are accepted by the
National Health Surveillance Agency (ANVISA) for
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Table 2. Chemical composition, biological activities and toxicity of medicinal species with CNS action cited in at least fourteen ethnobotanical surveys.

Family/ Species Chemical Composition Biological Activities

The crude aqueous extract of the aerial parts presented an inhibitory effect on
intestinal fluid accumulation and antidiarrheal action when applied in rabbits (in
vivo), antispasmodic activity in isolated rabbit jejunum (in vitro) (Mehmood et al.
2015), anxiolytic and protective action in the gastric system against ethanol-induced
et al. 2008), a-farnesene, artemisia ketone, 3-carene, azulene, (Borsato ulceration (in vivo, in rats) (Al-Hashem 2010). The hydroalcoholic extract of aerial
et al. 2007), spatulenol, B-elemeno, limonene oxide, B-farnesene, parts, tested in vitro in blood plasma and lung tissue and in vivo in rats, presented
d-nerolidol (Reis et al. 2011), camphene, sabinene, d-3-carene, terpinene,  beneficial antioxidant action in lung lesions in cases of paraquat poisoning (Ranjbar Tincture (64 % alcohol) of
p-cymene, B-felandren, limonene, 1,8-cineole, benzene acetaldehyde, et al. 2014); protected from oxidative damage caused by Paraquat poisoning (in vivo, L ° .
Rk . Rk . . . i g . Matricaria chamomilla (at
y-terpinene, Z-hydrate sabinene, a-linalool, o-tujone, B-tujone, in rats) (Tavakol et al. 2015); presented evidence of antidepressant effect in humans .
a concentration of 20 mg

Composition of the essential oil: o-pinene, caryophyllene, caryophyllene
oxide, bisabolol oxide, a-bisabolol, bisabolene oxide, camazulene (Borsato

E-sabinol, camphor, borneol, 4-terpineol, o-terpineol, E-piperitol, with anxiety associated with depression (Amsterdam et al. 2012). A standardized .
. . . .. . C . / ml) caused an increase
Asteraceae  «-cubebene, a-acetate terpinyl, a-isocomene, 26B-elemene, a-funebrene, German camomile extract containing 1.2 % of apigenin presented an anxiolytic . ..
. . . . . . of micronuclei in the bone
isocharyophyllene, B-caryophyllene, E-p-farnesene, germacrene D, effect in humans with Generalized Anxiety Disorder (Amsterdam et al. 2009). The marrow cells of rodent (in
Matricaria bicyclogermacrene , E-nerolidol (Kazemi 2014), 6-methyl-5-hepten- metabolic extract showed a neuroprotective activity against tetrafluoroaluminate (AIF vivo) the mutagenicit
chamomilla L. 2-one, 1,2,4-trimethylbenzene, 3-octanol, 1,8-cineole, decanoic acid, ind) -induced oxidative stress (Ranpariya et al. 2011), and cerebral ischemia in rats cases above—clinifal dosZ o
(E) farnesene, y-muurolene + germacrene, bisabolol oxide B, myrcene, (Chandrashekhar et al. 2010), antiallergic activity (in vitro) (Chandrashekhar et al. @00 ul/ d) g

2011). The essential oil of the flower showed antioxidant and antigenotoxic activity (Delarmelina et al. 2012)
in spermatogonia of rats in vitro (Hernandez-Ceruelos et al. 2010); (Aspergillus flavus, . ’
A. fumigatus, A. niger, Trichoderma harzianum and Fusarium oxysporum) (Jamalian et al.

2012). The essential oil of the aerial parts presented anxiolytic, sedative and muscle

relaxant effects in mice and rats (Hajjaj et al. 2013). Infusion of the floral chapters
showed anti-inflammatory activity against phlebitis (tested in humans) (Reis et al.
2011). Conjugated polysaccharide, isolated from dried flowers polyphenols have
antioxidant properties blood (in vitro) (Kolodziejczyk-Czepas et al. 2015) and anti-
platelet activity (in vivo, in mice) (Bijak et al. 2013).

p-cymene, (E) -B-ocimene, terpin (E) -isopropanol, olene, terpine-
4-0l, carvone, y-elemene, decanoic acid, B-bisabolene, cadinene-y,
o-cadinene, 2-0-pinene, eucalyptol, quercetin, pregnane, linoleic acid,
triacontane, lucene-2, thymol, galaxolide, benzoic acid, salicylic acid,
trans-caryophyllene, terpinen-4-ol, naphthalene, a-cedrol, anisaldehyde,
coumarin, a-linolenic acid, B-pinene, benzofuran, cis-p-farnesene (Hajjaj et
al. 2013).

The aqueous extract showed anti-inflammatory action in rats (in vivo) (Miizell
2006), and antioxidant properties (in rats, in vivo) (Martins et al. 2012). The
lyophilized aqueous extract of the leaves reduced the frequency of palpitation
citronelal, cis-crisantenol, 4,5- ep6xi careno, nerol (cis-geraniol), neral episodes and anxiety in humans (Alijaniha et al. 2015). The ethanolic extract
(B-citral), geraniol (trans-geraniol), geranial (a-citral), methylene geraniate, presented antidepressive property (in rats, in vivo) (Taiwo et al. 2012) and
geranic acid, geranyl acetate, B-caryophyllene, caryophyllene oxide (Blank beneficial effect on agitation, cognitive function and mood healthy individuals and
et al. 2005), angelate of prenila, neral, geranial, epoxy-linalool (unknown  in Alzheimer’s patients (Akhondzadeh et al. 2003; Kennedy et al. 2002; Wake et
isomer), neryl acetate, trans-6-hydroxy-terpineol (Brant et al. 2009), al. 2000). The hydroalcoholic extract of the leaves diminished the effects related

Chemical composition of essential oil: 6-Metil-5-heten-2-ona, linalol,

LERas B-myrcene, 2,6-octadienoic, 4,5-dimethyl, pulegone, pujol, 2,6-octadienoic to stress, such as anxiety, insomnia in humans (Cases et al. 2011), and presented No toxicity data were
. .. acid, ester3,7-dimethyl-methyl, geranyl acetate, trans-caryophyllene (Silva antinociceptive effect and sedative action in rats (in vivo) (Soulimani et al. 1991). Y
Melissa officinalis . SO N .. .. found.
L et al. 2005), 1-octen-3-ol, 6-methyl-5-hepten-2-one, trans-f-ocimene,  The essential oil of leaves of M. officinalis showed anti-inflammatory activity in rats
: para-ment-3-en-8-ol, citronellol, a-cubebene, eugenol, germacrene, eugenol (in vivo) (Bounihi et al. 2013); antibacterial and antifungal activity in a multidrug

acetate (Sadraei et al. 2003), methyl citronellate, geraniol, geranyl acetate, resistant strain of Shigella sonei and in Trichophyton species, respectively (Mimica-
Dukic et al. 2004); antioxidant and antitumor (in human and rat tumor cell lines)

(Sousa et al. 2004); inhibitor of gastrointestinal spasms, in ileum isolated from
rats (Sadraei et al. 2003); antiviral (herpes virus) (in vitro, in monkey kidney
cells) (Schnitzler et al. 2008). Volatile essential oil compounds and plant extracts
showed antiviral activity against herpes simplex virus type two (HSV-2) (in vitro)
(Allahverdiyev et al. 2004; Wélbling & Leonhardt 1994).

geranic acid, o-humulene, y-cadinene, germacrene D, cadine-3,9-diene,
f-caryophyllene oxide, humulene oxide (Patora et al. 2003). It presents
about 0.5 % of phenolic compounds in leaves, such as luteolin glycosides,
quercetin, caffeic acid and rosmarinic acid (Miizell 2006).
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Table 2. Cont.

Family/ Species Chemical Composition Biological Activities

Composed of alkaloids, saponins and mainly polyphenols (Rudnicki The hydroalcoholic extract of the leaves presented an antioxidant effect in rats (in
2005) It)he essential oil o% thz fruit. includin Zei d:li:ontains hioh levels vitro, in vivo and ex vivo) (Rudnicki 2005), cicatrizant in rat bladders (in vitro)
of ns:at rated fatty acids (87.59 7’ ), mainl gl'nole':: (7314 %) agn d oleic (Gongalves Filho et al. 2006) and positively influenced the cicatrization of anastomoses
aci d;l a3 ;313 %) tocoy herol ( 49;3 3 0;; / 11 )ya; d hlenoli;: con: ounds. the in rats (Bezerra et al. 2006). It was found that the extracts present a significant effect
iy acici beirzg’ also Eornpose q o‘f myrigsticgpalmitric palmitoleii Elarg;lic on the central nervous system (in preclinical studies with rodents and clinicians)
Passifloraceae stearic, oleic, linoleic, linolenic, arachidic, eicosenoic and behenic acids. (Mal_u £ et al. 1991). The methanolic extract of tbe leaves present_ed ° le.lretlc effect in
rats (in vivo) (Armas et al. 2009). The methanolic extract of passion fruit peels showed

The aqueous extract
of the leaves showed
hepatobiliary and

The major tocopherols in passion fruit seed oil were y-and d-tocopherol . .. .
Passiflora edulis ~ (Malacrida & Jorge 2012), 5-hydroxymethylfurfural, galacturonic acid, At dibrutasiily (ol ol o, 202 PeeI. (O G El e (0 s tot.a : pancreatic toxicity in
. L. O .. .. cholesterol and LDL cholesterol levels, but did not alter HDL cholesterol levels (in .
Sims p-hydroxybenzoic acid, syringic acid, caffeic acid, p-coumaric acid, . . rodents and in humans
humans) (Ramos et al. 2007). The extract obtained from leaves by percolation showed (Maluf et al. 1991)

o i gy syrai i ol i 0o e o e ke < 200 B
T g VS OSSR presented positive action on glycem.lc control in patients with Type 2 Diabetes Mellltl:ls
R O O N W DM WSO (Janebro et al. 2008). Hydroalcoholic and aqueous extracts of the leaves had anxiolytic
’ (Silva & Merca d’ante 2002) effect in the high cross labyrinth in rats (Petry et al. 2001;
: De-Paris et al. 2002).

The essential oil extracted from the leaves presented microbicidal activity, microbicide
Compound 6-methyl-5-hepten-2-one, linalool, neral, geraniol, geranial, on strains of Staphylococcus spp., Streptococcus mutans and Candida spp. (Almeida et
epoxide linaloolxide, 2-undecanone, tridecanone (Costa et al. 2005), al. 2013); anxiolytic and anticonvulsive effects in mice (Blanco et al. 2009; Costa et al.
mycene, (Z) -B-ocimene, (E) -p-ocimene (Oliveira et al. 2011), 6-methylhept-2011); anti-inflammatory action in rats (in vivo); antifungal activity in Candida albicans

Poaceae 5-en-2-one, camphene, limonene, citronellal, N-decanal, Z-citral (neral), strains (Silva et al. 2008), C. tropicalis and Aspergillus niger (in vitro) (Boukhatem et
E-citral (geraniol), 2-undecanone, geranyl acetate, (E) -caryophyllene, al. 2014), and antimalarial activity in mice (in vivo) (Tchoumbougnang et al. 2005). ..
. : 3 5 q q . . o1 No toxicity data were
Cymbopogon 2-tridecanone, y-cadinene, caryophyllene oxide (Pinto et al. 2015), cis- Polyphenols from C. citratus reduced the production of lipopolysaccharide-induced found
citratus (DC.)  linalool oxide, a-terpinolene, citronellol, (E) -anetol, trans-o-bergamotene, cytokines (LPS) in human and rat macrophages (in vitro) (Francisco et al. 2013). The .
Stapf (E) -B-ionone, cuparene, 3-cadinene, caryophyllene oxide, camphor juniper ~ fraction of tannins from the infusion of the leaves presented antioxidant activity

(Barbosa et al. 2008). o-citral, B-citral, f-myrcene, n-propyl acetate, isobutyl ~ (Costa et al. 2015), as well as the aqueous extract (in vivo, in rats) (Somparn et al.
acetate, 2,7-dimethyloct-2,7-dienol, tetradecin, dimethylcyclopropanoic, 2014). Aqueous extract prevented oxidative stress induced by H202 in male rats
(Rahim et al. 2014). Leaf extract presented gastric protective activity on ethanol

verbenol, nerol, cyclooctanone, nerolic acid (Silva et al. 2014).
induced lesions in rats (Sagradas et al. 2015).

Composed of o-pinene, sabinene, 6-methyl-5-hepten-2-one, myrcene,
limonene, (Z) -B-ocimene, y-terpinene, cis-sabinene hydrate, linalool,
trans-sabinene hydrate, trans-chrysanthemum, cis-chrysanthenol,
terpinen-4-ol, trans-chrysantheenol, o-terpineol, nerol, neral, geraniol,

The aqueous extract of the leaves presented antispasmodic effect (tested in rat

duodenum, in vitro) (Ragone et al. 2007); sedative and anxiolytic effects in rats and
mice (in vivo and in vitro) (Ragone et al. 2010); antioxidant activity (Zamorano-Ponce

geranial, 5-elemene, a-cubebene, a-copaene, geranyl acetate, B-cubebene, et al. 2006; Portmann et al. 2012) and anti-inflammatory (in rats, in vitro and in vivo)

cis-o-bergamotene, a-cedene, B-caryophyllene, B-copaene B-gurjunene, (Ponce-Monter et al. 2010). The hexane extract from the leaves presented a spasmolytic ..
. . . No toxicity data were

a-caryophyllene, aromadendrene, B-acoradiene, geranyl propanoate methyl, and anti-inflammatory effect in fragments of the uterus of female rats (Ponce-Monter found
et al. 2010). The essential oil presented antioxidant and anesthetic activity in vivo )
trans-cadine-1 (2) -4-diene, a-cadinene, (E) -nentolidol, germacrene-D-4-o0l, in fish and shrimp larvae (Gressler et al. 2014; Parodi et al. 2014) and antibacterial
espatulenol, caryophyllene oxide, epi- a-cadinol, a-cadinol (Argyropoulou et  against Staphylococcus aureus (Oliva et al. 2015), Escherichia coli, Klebsiella ozaenae,

al. 2007), citronellal (Werdin et al. 2010), 1,8-cineole, cis-sabinene hydrate,  Enterobacter aerogenes, Proteus mirabilis, Staphylococcus aureus and Enterococcus sp.
(Rojas et al. 2010).

Verbenaceae

Aloysia citriodora

Pala germacrene D, a-curcumene, o-zingiberene, bicyclogermacrene, 9-cadinene,
u

cis-thione, neral, piperitone, geranyl, geranyl acetate, arcurcumene, epi-
cubebol, spatulenol, caryophyllene oxide, tau-cadinol (Gil et al. 2007).
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therapeutic use: Matricaria chamomilla, Melissa officinalis,
Cymbopogon citratus and Passiflora edulis. Scientific
studies corroborate popular use as a sedative, but most
studies are preclinical, with the few clinical studies (M.
chamomilla and M. officinalis) being mainly exploratory
and/or performed against placebo. Among the most cited
species, M. chamomilla and P. edulis possess potential long-
term toxicity. The present study finds M. officinalis to be
the species with the best indications of clinical efficacy in
the treatment of symptoms associated with anxiety, with
an absence of toxicity data. Taken together, the results
presented here evidence the need for further research on
the plant species mentioned in ethnobotanical surveys
carried out in the state of Rio Grande do Sul.

Acknowledgements

The authors wish to thank Erik Russell Wild for revising
the English. This research was carried out with financial
support from the Universidade Federal do Rio Grande do Sul.

References

Akhondzadeh S, Noroozian M, Mohammadi M, et al. 2003. Melissa officinalis
extract in the treatment of patients with mild to moderate Alzheimer’s
disease: a double blind, randomised, placebo controlled trial. Journal
of Neurology, Neurosurgery and Psychiatry 74: 863-866.

Al-Hashem FH. 2010. Gastroprotective effects of aqueous extract
of Chamomilla recutita against ethanol-induced gastric ulcers. Saudi
Medical Journal 31: 1211-1216.

Alijaniha F, Naseri M, Afsharypuor S, et al. 2015. Heart palpitation
relief with Melissa officinalis leaf extract: double blind, randomized,
placebo controlled trial of efficacy and safety. Journal of
Ethnopharmacology 164: 378-384.

Allahverdiyev A, Duran N, Ozguven M, Koltas S. 2004. Antiviral activity
of the volatile oils of Melissa officinalis L. against Herpes simplex virus
type-2. Phytomedicine 11: 657-661.

Almeida RBA, Akisue G, Cardoso LML, Junqueira JC, Jorge AO. 2013.
Antimicrobial activity of the essential oil of Cymbopogon citratus
(DC.) Stapf. on Staphylococcus spp., Streptococcus mutans and Candida
spp- Revista Brasileira de Plantas Medicinais 15: 474-482.

Amsterdam JD, Li Y, Soeller I, et al. 2009. A randomized, double-blind,
placebo-controlled trial of oral Matricaria recutita (chamomile)
extract therapy of generalized anxiety disorder. Journal of Clinical
Psychopharmacology 29: 378-382.

Amsterdam JD, Shults J, Soeller I, et al. 2012. Chamomile (Matricaria
recutita) may have antidepressant activity in anxious depressed
humans-an exploratory study. Alternative Therapies in Health and
Medicine 18: 44-49.

APGIV - Angiosperm Phylogeny Group. 2016. An update of the Angiosperm
Phylogeny Group classification for the orders and families of flowering
plants: APG IV. Botanical Journal of the Linnean Society 181: 1-20.

Argyropoulou C, Daferera D, Tarantilis PA, Fasseas C, Polissiou M. 2007.
Chemical composition of the essential oil from leaves of Lippia
citriodora HBK (Verbenaceae) at two developmental stages. Biochemical
Systematics and Ecology 35: 831-837.

Armas JR, Acevedo JA, Valiente MAA. 2009. Actividad diurética del
extracto metanolico de hojas de maracuya (Passiflora edulis Sims) en
ratas. Revista Cubana de Plantas Medicinales 14: 509-518.

Baldauf C, Kubo RR, Silva F, Irgang BE. 2009. “Ferveu, queimou o ser da
erva”: conhecimentos de especialistas locais sobre plantas medicinais na
regido sul do Brasil. Revista Brasileira de Plantas Medicinais 11: 282-291.

Acta Botanica Brasilica - 33(2): 269-282. April-June 2019

Barbosa JE. 2005. Estudo etnobotanico das plantas de uso medicinal e
mistico utilizadas na comunidade Quilombola de Nova Real, Bom
Retiro do Sul, Estado do Rio Grande do Sul. Monograph, Universidade
do Vale do Rio dos Sinos, Sio Leopoldo.

Barbosa LCA, Pereira UA, Martinazzo AP, Maltha CRA, Teixeira RR, Melo
EDC. 2008. Evaluation of the chemical composition of Brazilian
commercial Cymbopogon citratus (DC.) Stapf. samples. Molecules 13:
1864-1874.

Barros FMC, Pereira KN, Zanetti GD, Heinzmann BM. 2007. Plantas de
uso medicinal no municipio de Sao Luiz Gonzaga, RS, Brasil. Latin
American Journal of Pharmacy 26: 652-662.

Battisti C, Garlet TMB, Essi L, Horbach RK, Andrade A, Badke MR. 2013.
Plantas medicinais utilizadas no municipio de Palmeira das Missées,
RS, Brasil. Revista Brasileira de Biociéncias 11: 338-348.

Bezerra JAF, Campos ACL, Vasconcelos PD, et al. 2006. Extrato de Passiflora
edulis na cicatrizacio de anastomose colénica em ratos: estudo
morfolégico e tensiométrico. Acta Cirurgica Brasileira 21: 16-25.

Bieski IGC, Santos FR, Oliveira RM, et al. 2012. Ethnopharmacology
of medicinal plants of the Pantanal region (Mato Grosso, Brazil).
Evidence-Based Complementary and Alternative Medicine 2012: 1-36.

Bijak M, Saluk J, Tsirigotis-Maniecka M, et al. 2013. The influence of
conjugates isolated from Matricaria chamomilla L. on platelets activity
and cytotoxicity. International Journal of Biological Macromolecules
61:218-229.

Blanco MM, Costa CARA, Freire AO, Santos JG, Costa M. 2009.
Neurobehavioral effect of essential oil of Cymbopogon citratus in
mice. Phytomedicine 16: 265-270.

Blank AF, Fontes SM, Carvalho Filho JLS, et al. 2005. Influéncia do horario
de colheita e secagem de folhas no 6leo essencial de melissa (Melissa
officinalis L.) cultivada em dois ambientes. Revista Brasileira de Plantas
Medicinais 8: 73-78.

Borba ICG. 2008. Estudo etnobotanico de plantas bioativas: uso pela
comunidade quilombola do Monjolo do municipio de Sio Lourenco
do Sul - RS. Monograph, Universidade Catoélica de Pelotas, Pelotas.

Borges AM. 2010. Plantas medicinais no cuidado em satide de moradores
da Ilha dos Marinheiros: contribui¢ées a enfermagem. MSc Thesis,
Universidade Federal de Pelotas, Pelotas.

Borsato AV, Doni-Filho L, Cécco LC, Paglia EC. 2007. Rendimento e
composi¢do quimica do 6leo essencial da camomila [Chamomilla
recutita (L.) Rauschert] submetida a secagem & 70 °C. Semina: Ciéncias
Agrarias 28: 635-644.

Borsato AV, Doni-Filho L, Cécco LC, Paglia EC. 2008. Rendimento e
composi¢do quimica do 6leo essencial da camomila [Chamomilla
recutita (L.) Rauschert] extraido por arraste de vapor d’dgua, em
escala comercial. Semina: Ciéncias Agrarias 29: 129-136.

Boukhatem MN, Ferhat MA, Kameli A, Saidi F, Kebir HT. 2014. Lemon
grass (Cymbopogon citratus) essential oil as a potent anti-inflammatory
and antifungal drugs. Libyan Journal of Medicine 9: doi: 10.3402/
1jm.v9.25431

Bounihi A, Hajjaj G, Alnamer R, Cherrah Y, Zellou A. 2013. In vivo potential
anti-inflammatory activity of Melissa officinalis L. essential oil. Advances
in Pharmacological Sciences 2013: doi: 10.1155/2013/101759

Braga FC, Rates SMK, Simées CMO. 2017. Avaliagio da eficicia e seguranca
de produtos naturais candidatos a firmacos e medicamentos. In:
Simées CMO, Schenckel EP, Mello JCP, Mentz LA, Petrovick PR. (orgs.)
Farmacognosia: do produto natural ao medicamento. 1st. edn. Porto
Alegre, Artmed. p. 53-68.

Brant RS, Pinto JEBP, Rosa LF, et al. 2009. Crescimento, teor e composi¢ao
do ¢leo essencial de melissa cultivada sob malhas fotoconversoras.
Ciéncia Rural 39: 1401-1407.

Brasil. 2006. Politica Nacional de Plantas Medicinais e Fitoterapicos.
Brasilia, Ministério da Saude. http://bvsms.saude.gov.br/bvs/
publicacoes/politica_nacional_fitoterapicos.pdf. 22 Jan. 2016.

Brasil. 2010. Farmacopéia Brasileira. Vol. 2. Brasilia, ANVISA.

Brasil. 2011. Formulario de Fitoterapicos da Farmacopéia Brasileira/
Agéncia Nacional de Vigilancia Sanitaria. Brasilia, ANVISA.

Brasil. 2016. Lista de fitoterapicos regulamentados pela ANVISA. Brasilia,
ANVISA. http://gl.globo.com/Noticias/Brasil/2010/03/drgvege.pdf
05 Mar. 2016.

279



Andressa Verdum Gross, Eveline Dischkaln Stolz, Liz Girardi Miiller, Stela Maris Kuze Rates and Mara Rejane Ritter

Brasil. 2018a. Biomas. Brasilia, Ministério do Meio Ambiente. http://
www.mma.gov.br/biomas . 02 Jun. 2018.

Brasil. 2018b. Formulario de Fitoterdpicos da Farmacopéia Brasileira/
Agéncia Nacional de Vigilancia Sanitaria. 1st. edn. Brasilia, ANVISA.

Bruschi ML, Cardoso MLC, Milani H. 2002. Avaliagio farmacoldégica de um
extrato de Passiflora edulis variedade flavicarpa. Revista de Ciéncias
Farmacéuticas 23: 263-276.

Bussmann RW, Glenn A, Sharon D. 2010. Healing the body and soul:
Traditional remedies for “magical” ailments, nervous system and
psychosomatic disorders in Northern Peru. African Journal of
Pharmacy and Pharmacology 4: 580-629.

Calvo MI, Cavero RY. 2015. Medicinal plants used for neurological and
mental disorders in Navarra and their validation from official sources.
Journal of Ethnopharmacology 169: 263-268.

Cases J, Ibarra A, Feuillére N, Roller M, Sukkar SG. 2011. Pilot trial of
Melissa officinalis L. leaf extract in the treatment of volunteers suffering
from mild-to-moderate anxiety disorders and sleep disturbances.
Mediterranean Journal of Nutrition Metabolism 4: 211-218.

Ceolin T, Heck RM, Barbieri RL, et al. 2009. Plantas medicinais utilizadas
como calmantes por agricultores ecolégicos da regido Sul do Rio Grande
do Sul, Brasil. Revista de Enfermagem 3: 1034-1041.

Chandrashekhar VM, Halagali KS, Nidavani RB, et al. 2011. Anti-allergic
activity of German chamomile (Matricaria recutita L.) in mast cell
mediated allergy model. Journal of Ethnopharmacology 137: 336-340.

Chandrashekhar VM, Ranpariya VL, Ganapaty S, Parashar A, Muchandi
AA. 2010. Neuroprotective activity of Matricaria recutita L. against
global model of ischemia in rats. Journal of Ethnopharmacology
127: 645-651.

Costa LCB, Corréa RM, Cardoso JCW, et al. 2005. Secagem e fragmentacio
da matéria seca no rendimento e composi¢io do 6leo essencial de
capim-lim3o. Revista de Horticultura Brasileira 23: 956-959.

Costa CA, Kohn DO, Lima VM, et al. 2011. The GABAergic system contributes
to the anxiolytic-like effect of essential oil from Cymbopogon citratus
(lemongrass). Journal of Ethnopharmacology 137: 828-836.

Costa G, Gonzélez-Manzano S, Gonzalez-Paramas A, et al. 2015. Flavan
hetero-dimers in the Cymbopogon citratus infusion tannin fraction
and their contribution to theantioxidant activity. Food and Function
6: 932-937.

Costa VP, Mayworm MAS. 2011. Plantas medicinais utilizadas pela
comunidade do bairro dos Tenentes - municipio de Extrema, MG,
Brasil. Revista Brasileira de Plantas Medicinais 13: 282-292.

Cragg GM, Newman DJ. 2013. Natural products: A continuing source of
novel drug leads Biochimica et Biophysica Acta 1830: 3670-3695.

De-Paris F, Petry RD, Reginatto FH, et al. 2002. Pharmacochemical study
of aqueous extracts of Passiflora alata Dryander and Passifiora edulis
Sims. Acta Farmaceutica Bonaerense 21: 5-8.

Delarmelina JM, Batitucci L, Gong¢alves JLO. 2012. Efeitos citotéxico,
genotodxico e mutagénico da tintura de Matricaria chamomilla L. in
vivo. Revista Cubana de Plantas Medicinales 17: 149-159.

Fernandes AA. 2001. Levantamento etnoboténico na regido da Pedra do
Segredo, Cagapava do Sul, RS. Monograph, Universidade Federal de
Pelotas, Pelotas.

Flora do Brasil 2020 [em construgio]. 2018. Angiospermas. Rio de Janeiro,
Jardim Botéanico do Rio de Janeiro. http://floradobrasil.jbrj.gov.br/.
18 Jul. 2018.

Fortes AB. 1959. Geografia fisica do Rio Grande do Sul. Porto Alegre,
Editora Globo.

Francisco V, Costa G, Figueirinha A, et al. 2013. Anti-inflammatory
activity of Cymbopogon citratus leaves infusion via proteasome and
nuclear factor-kB pathway inhibition: contribution of chlorogenic
acid. Journal of Ethnopharmacology 148: 126-134.

Froehlich NMS. 1998. Plantas medicinais utilizadas na comunidade rural
de Fortaleza, Municipio de Cidreira, RS. Monograph, Universidade
Luterana do Brasil, Canoas.

Garlet TMB, Irgang BE. 2001. Plantas medicinais utilizadas na medicina
popular por mulheres trabalhadoras rurais de Cruz Alta, Rio Grande
do Sul, Brasil. Revista Brasileira de Plantas Medicinais 4: 9-18.

Gil A, Baren CM, Lira PML, Bandoni AL. 2007. Identification of the
genotype from the content and composition of the essential oil of

280

Acta Botanica Brasilica - 33(2): 269-282. April-June 2019

lemon verbena (Aloysia citriodora Palau). Journal of Agricultural and
Food Chemistry 55: 8664-8669.

Giraldi M, Hanazaki N. 2010. Uso e conhecimento tradicional de plantas
medicinais no Sertdo do Ribeirdo, Florianépolis, SC, Brasil. Acta
Botanica Brasilica 24: 395-406.

Giuffré AM. 2007. Chemical composition of purple passion fruit (Passiflora
edulis Sims var. edulis) seed oil. La Rivista Italiana Delle Sostanze
Grasse 84: 87-93.

Gongalves Filho A, Torres OJM, Campos ACL, et al. 2006. Efeito do extrato
de Passiflora edulis (maracuja) na cicatrizacdo de bexiga em ratos:
estudo morfolégico. Acta Cirurgica Brasileira 21: 3-8.

Gressler LT, Riffel APK, Parodi TV, et al. 2014. Silver catfish Rhamdia quelen
immersion anaesthesia with essential oil of Aloysia triphylla (L'Hérit)
Britton or tricaine methanesulfonate: effect on stress response and
antioxidant status. Aquaculture Research 45: 1061-1072.

Gutiérrez SLG, Chilpa RR, Jaime HB. 2014. Medicinal plants for the
treatment of “nervios”, anxiety, and depression in Mexican Traditional
Medicine. Revista Brasileira de Farmacognosia 24: 591-608.

Hajjaj G, Bounihi A, Tajani M, Cherrah Y, Zellou A. 2013. Evaluation of
CNS activities of Matricaria chamomilla L. essential oil in experimental
animals from Morocco. International Journal of Pharmacy and
Pharmaceutical Sciences 5: 530-534.

Hernandez-Ceruelos A, Madrigal-Santillan E, Morales-Gonzélez JA, et
al. 2010. Antigenotoxic effect of Chamomilla recutita (L.) Rauschert
essential oil in mouse spermatogonial cells, and determination
of its antioxidant capacity in vitro. International Journal of
Molecular Sciences 11: 3793-3802.

Jamalian A, Shams-Ghahfarokhi M, Jaimand K, et al. 2012. Chemical
composition and antifungal activity of Matricaria recutita flower
essential oil against medically important dermatophytes and soil-borne
pathogens. Journal of Medical Mycology 22: 308-315.

Janebro DI, Queiroz MDSRD, Ramos AT, et al. 2008. Efeito da farinha da
casca do maracuja-amarelo (Passiflora edulis f. flavicarpa Deg.) nos
niveis glicémicos e lipidicos de pacientes diabéticos tipo 2. Revista
Brasileira de Farmacognosia 18: 724-732.

Kazemi M. 2014. Chemical composition and antimicrobial activity of
essential oil of Matricaria chamomilla. Bulletin of Environment,
Pharmacology and Life Sciences 3: 148-153.

Keefe JR, Mao JJ, Soeller [, Li QS, Amsterdam JD. 2016. Short-term open-
label chamomile (Matricaria chamomilla L.) therapy of moderate to
severe generalized anxiety disorder. Phytomedicine 23: 1699-1705.

Kennedy DO, Scholey AB, Tildesley NT, Perry EK, Wesnes KA. 2002.
Modulation of mood and cognitive performance following acute
administration of Melissa officinalis (Lemon balm). Pharmacology,
Biochemistry and Behavior 72: 953-964.

KochI.2000. Estudo etnobotanico de plantas medicinais na cultura italo
brasileira, no Rio Grande do Sul. MSc Thesis, Universidade do Vale do
Rio dos Sinos, Sao Leopoldo.

Kolodziejczyk-Czepas J, Bijak M, Saluk J, et al. 2015. Radical
scavenging and antioxidant effects of Matricaria chamomilla
polyphenolic-polysaccharide conjugates. International Journal
of Biological Macromolecules 72: 1152-1158.

Kubo RR. 1997. Levantamento das plantas de uso medicinal em Coronel
Bicaco, RS. MSc Thesis, Universidade Federal do Rio Grande do Sul,
Porto Alegre.

Leitzke ZCS. 2003. Levantamento das plantas medicinais da comunidade
Nossa Senhora da Concei¢do — Cangucu — RS. Monograph, Universidade
Federal de Pelotas, Pelotas.

Lobler L, Santos D, Rodrigues ES, Santos NRZ. 2014. Levantamento
etnobotanico de plantas medicinais no bairro Trés de Outubro, da
cidade de Sdo Gabriel, RS, Brasil. Revista Brasileira de Biociéncias 12:
81-89.

Lorenzo C, Ceschi A, Kupferschmidt H, et al. 2015. Adverse effects of
plant food supplements and botanical preparations: a systematic
review with critical evaluation of causality. British Journal of Clinical
Pharmacology 79: 578-92.

Lowe TR. 2004. Estudo etnobotéanico em uma érea rural do municipio
de Trés de Maio, RS. Monograph, Universidade Federal de Pelotas,
Pelotas.



Medicinal plants for the “nerves”: a review of ethnobotanical studies carried out in South Brazil

Lozada M, Ladio A, Weigandt M. 2006. Cultural transmission of
ethnobotanical knowledge in a rural community of northwestern
Patagonia, Argentina. Economic Botany 60: 374-385.

Makram S, Alaoui K, Benabboyha T, Faridi B, Cherrah Y, Zellou A. 2015.
Extraction et activité psychotrope de I'huile essentielle de la verveine
odorante Lippia citriodora. Phytothérapie 13: 163-167.

Malacrida CR, Jorge N. 2012. Yellow passion fruit seed oil (Passiflora edulis
f. flavicarpa): physical and chemical characteristics. Brazilian Archives
of Biology and Technology 55: 127-134.

Maluf E, Barros HMT, Frochtengarten ML, Benti R, Leite JR. 1991. Assessment
of the hypnotic sedative effects and toxicity of Passiflora edulis aqueous
extract in rodents and humans. Phytotherapy Research 5: 262-266.

Mao JJ, Xie SX, Keefe JR, Soeller I, Li QS, Amsterdam JD. 2016. Long-term
chamomile (Matricaria chamomilla L.) treatment for generalized anxiety
disorder: A randomized clinical trial. Phytomedicine 23: 1735-1742.

Martha EM. 2003. O uso das plantas medicinais pela comunidade da
Associagdo dos Agricultores Construtores da Palma — Assentamento
24 de Novembro. Monograph, Universidade Federal de Pelotas, Pelotas.

Martins EN, Pessano NT, Leal L, et al. 2012. Protective effect of Melissa
officinalis aqueous extract against Mn-induced oxidative stress in
chronically exposed mice. Brain Research Bulletin 87: 74-79.

Medeiros MFD, Fonseca VS, Andreata RHP. 2004. Plantas medicinais e
seus usos pelos sitiantes da Reserva Rio das Pedras, Mangaratiba, RJ,
Brasil. Acta Botanica Brasilica 18: 391-399.

Mehmood MH, Munir S, Khalid UA, Asrar M, Gilani AH. 2015.
Antidiarrhoeal, antisecretory and antispasmodic activities of
Matricaria chamomilla are mediated predominantly through K+-
channels activation. Evidence-Based Complementary and Alternative
Medicine 15. doi: 10.1186/512906-015-0595-6.

Mengue SS, Mentz LA, Schenkel EP. 2001. Uso de plantas medicinais na
gravidez. Revista Brasileira de Farmacognosia 11: 21-35.

Mimica-Dukic N, Bozin B, Sokovic M, Simin N. 2004. Antimicrobial and
antioxidant activities of Melissa officinalis L. (Lamiaceae) essential oil.
Journal of Agricultural and Food Chemistry 52: 2485-2489.

Montezolli AP, Lopes GC. 2015. Phytotherapics use in mood disorders:
myth or reality? Brazilian Journal of Surgery and Clinical Research
12:38-44.

Moreira DL, Teixeira SS, Monteiro MHD, Oliveira ACAX, Paumgartten
FJR. 2014. Traditional use and safety of herbal medicines. Revista
Brasileira de Farmacognosia 24: 248-257.

Murrough JW, Yaqubi S, Sayed S, Dennis S. Charney. 2015. Emerging
drugs for the treatment of anxiety. Expert Opinion Emerging Drugs
20: 393-406.

Miizell DP. 2006. Propriedades biol6gicas de extratos de Melissa officinalis
L. (Lamiaceae) em ratos Wistar. MSc Thesis, Pontificia Universidade
Catolica do Rio Grande do Sul, Porto Alegre.

Oliva MM, Carezzano E, Gallucci N, et al. 2015. Growth inhibition and
morphological alterations of Staphylococcus aureus caused by the
essential oil of Aloysia triphylla. Boletin Latinoamericano y del Caribe
de Plantas Medicinales y Aromaticas 14: 83-91.

Oliveira MMM, Brugnera DF, Cardoso MG, Guimaries LGL, Piccoli RH.
2011. Rendimento, composi¢do quimica e atividade antilisterial de
6leos essenciais de espécies de Cymbopogon. Revista Brasileira de
Plantas Medicinais 13: 8-16.

Parodi TV, Cunha MA, Becker AG, et al. 2014. Anesthetic activity of the
essential oil of Aloysia triphylla and effectiveness in reducing stress
during transport of albino and gray strains of silver catfish, Rhamdia
quelen. Fish Physiology and Biochemistry 40: 323-334.

Patora J, Majda T, Gora J, Klimek B. 2003. Variability in the content and
composition of essential oil from lemon balm (Melissa officinalis
L.) cultivated in Poland. Acta Poloniae Pharmaceutica 60: 395-400.

Petry RD, Reginatto F, De-Paris F, et al. 2001. Comparative pharmacological
study of hydroethanol extracts of Passiflora alata and Passiflora edulis
leaves. Phytotherapy Research 15: 162-164.

Pinto EPP, Amorozo MCM, Furlan A. 2006. Conhecimento popular sobre
plantas medicinais em comunidades rurais de mata atlantica - Itacaré,
BA, Brasil. Acta Botanica Brasilica 20: 751-762.

Pinto ZT, Sanchez FF, Santos AR, et al. 2015. Chemical composition
and insecticidal activity of Cymbopogon citratus essential oil from

Acta Botanica Brasilica - 33(2): 269-282. April-June 2019

Cuba and Brazil against housefly. Revista Brasileira de Parasitologia
Veterindria 24: 36-44.

Pio Corréa M. 1931. Dicionario das plantas tteis do Brasil e das exdticas
cultivadas. Vol. 2. Rio de Janeiro, Imprensa Nacional.

Piva MG. 1998. Estudio Etnobotanico del Municipio de Caxias do Sul/
RS- Brasil. PhD Thesis, Universidade de Leén, Leén.

Ponce-Monter H, Ferndndez-Martinez E, Ortiz MI, et al. 2010. Spasmolytic
and anti-inflammatory effects of Aloysia triphylla and citral, in vitro
and in vivo studies. Journal of Smooth Muscle Research 46: 309-319.

Portmann E, Nigro MM, Reides CG, et al. 2012. Aqueous extracts of
Lippia turbinata and Aloysia citriodora (Verbenaceae): assessment
of antioxidant capacity and DNA damage. International Journal of
Toxicology 31: 192-202.

Possamai RM. 2000. Levantamento etnobotanico das plantas de uso
medicinal em Mariana Pimentel, RS. MSc Thesis, Universidade Federal
do Rio Grande do Sul, Porto Alegre.

Ragone MI, Sella M, Conforti P, Volonté MG, Consolini AE. 2007. The
spasmolytic effect of Aloysia citriodora Palau (South American cedrén)
is partially due to its vitexin but not isovitexin on rat duodenums.
Journal of Ethnopharmacology 113: 258-266.

Ragone MI, Sella M, Pastore A, Consolini AE. 2010. Sedative and
cardiovascular effects of Aloysia citriodora Palau, on mice and rats. Latin
American Journal of Pharmacy 29: 79-86.

Rahim SM, Taha EM, Al-Janabi MS, et al. 2014. Hepatoprotective effect
of Cymbopogon citratus aqueous extract against hydrogen peroxide-
induced liver injury in male rats. African Journal of Traditional,
Complementary and Alternative Medicine 11: 447-51.

Ramos AT, Cunha MAL, Sabaa-Srur AUO, et al. 2007. Uso de Passiflora
edulis f. flavicarpa na redug¢ao do colesterol. Revista Brasileira de
Farmacognosia 17: 592-597.

Ranjbar A, Mohsenzadeh F, Chehregani A, et al. 2014. Ameliorative effect
of Matricaria chamomilla L. on paraquat: induced oxidative damage
in lung rats. Pharmacognosy Research 6: 199-203.

Ranpariya VL, Parmar SK, Sheth NR, Chandrashekhar VM. 2011.
Neuroprotective activity of Matricaria recutita against fluoride-induced
stress in rats. Pharmaceutical Biology 49: 696-701.

Rates SMK. 2001. Plants as source of drugs. Toxicon 39: 603-613.

Rates SMK, Salles LA. 2012. Os medicamentos para a ansiedade e a
insoénia. In: Schenkel EP, Mengue SS, Petrovick PR. (org.) Cuidados com
os medicamentos. 5th. edn. Porto Alegre/ Florianépolis, UFRGS/
UFSC. p. 149-156.

Reis PE, Carvalho EC, Bueno PC, Bastos JK. 2011. Clinical application of
Chamomilla recutita in phlebitis: dose response curve study. Revista
Latino-Americana de Enfermagem 19: 3-10.

Rio Grande do Sul. 2018. Atlas sécio econémico do RS. Porto Alegre,
Secretaria de Planejamento, Governanca e Gestdo . http://www.
atlassocioeconomico.rs.gov.br/. 12 Jun. 2018.

Ritter MR, Sobierajski GR, Schenkel EP, Mentz LA. 2002. Plantas usadas
como medicinais no municipio de Ipé, RS, Brasil. Revista Brasileira
de Farmacognosia 12: 51-62.

Rodrigues E, Carlini EA. 2003. Possiveis efeitos sobre o sistema nervoso
central de plantas utilizadas por duas culturas brasileiras (quilombolas
e indios). Arquivos Brasileiros de Fitomedicina Cientifica 1: 147-154.

Rodrigues E, Carlini EA. 2006. Plantas com possiveis a¢des psicoativas
utilizadas pelos indios Kraho, Brasil. Revista Brasileira de
Psiquiatria[online] 28(4): 277-282.

Rodrigues E, Giorgetti M, Rossi, L. 2011. Brazilian plants with possible action
on the Central Nervous System: a study of historical sources from the
16th to 19th century. Revista Brasileira de Farmacognosia 21: 537-555.

Rojas LB, Velasco J, Diaz T, et al. 2010. Chemical composition and
antibacterial effects of the essential oil of Aloysia triphylla against
genito-urinary pathogens. Boletin Latinoamericano y del Caribe de
Plantas Medicinales y Aromaticas 9: 56-62.

Rudnicki M. 2005. Propriedades antioxidantes de extratos de Passiflora
alata Dryander e de Passiflora edulis Sims. MSc Thesis, Universidade
Federal do Rio Grande do Sul, Porto Alegre.

Sadraei H. Ghannadi A, Malekshahi K. 2003. Relaxant effect of essential oil
of Melissa officinalis and citral on rat ileum contractions. Fitoterapia 74:
445-452.

281



Andressa Verdum Gross, Eveline Dischkaln Stolz, Liz Girardi Miiller, Stela Maris Kuze Rates and Mara Rejane Ritter

Sagradas J, Costa G, Figueirinha A, et al. 2015. Ethnopharmacological
communication gastroprotective effect of Cymbopogon citratus infusion
on acute ethanol-induced gastric lesions in rats. Journal of
Ethnopharmacology 173: 134-138.

Saki K, Bahmani M, Rafieian-Kopaei M, et al. 2014. The most common
native medicinal plants used for psychiatric and neurological disorders
in Urmia city, northwest of Iran. Asian Pacific Journal of Tropical
Disease 4: 895-901.

Santos MRA, Lima MR, Ferreira MGR. 2008. Uso de plantas medicinais
pela popula¢io de Ariquemes, em Rondénia. Horticultura Brasileira
26: 244-250.

Schnitzler P, Schuhmacher A, Astani A, Reichling J. 2008. Melissa officinalis
oil affects infectivity of enveloped herpesviruses. Phytomedicine
15: 734-740.

Sebold DE. 2003. Levantamento etnoboténico de plantas de uso medicinal
no municipio de Campo Bom, RS, Brasil. MSc Thesis, Universidade
Federal do Rio Grande do Sul, Porto Alegre.

Silva CDBD, Guterres SS, Weisheimer V, Schapoval EE. 2008. Antifungal
activity of the lemongrass oil and citral against Candida spp. Brazilian
Journal of Infectious Diseases 12: 63-66.

Silva FEM, Moura LF, Barbosa PT, et al. 2014. Analise da composi¢do quimica
do 6leo essencial de capim santo (Cymbopogon citratus) obtido através
de extrator por arraste com vapor d’agua construido com materias de
facil aquisicio e baixo custo. Holos 30: 144-152.

Silva SD, Sato A, Lage CLS, et al. 2005. Essential oil composition of
Melissa officinalis L. in vitro produced under the influence of growth
regulators. Journal of the Brazilian Chemical Society 16: 1387-1390.

Silva SR, Mercadante AZ. 2002. Composi¢io de carotenoides de maracuja-
amarelo. Ciéncia e Tecnologia de Alimentos 22: 254-258.

Singh CE, Aishwarya J. 2017. Chamomile an Ancient Aromatic Plant - A
Review. Journal of Ayurveda Medical Sciences 2: 251-255.

Singh O, Khanam Z, Misra N, Srivastava MK. 2011. Chamomile (Matricaria
chamomilla L.): an overview. Pharmacognosy Reviews 5: 82-95.
Soares ELC, Vendruscolo GS, Eisinger SM, Zachia RA. 2004. Estudo
etnobotanico do uso dos recursos vegetais em Sdo Jodo do Polésine, RS,
Brasil, no periodo de outubro 1999 a junho de 2001. I - Origem e fluxo
do conhecimento. Revista Brasileira de Plantas Medicinais 6: 69-95.

Somavilla N, Canto-Dorow TS. 1996. Levantamento das plantas medicinais
utilizadas em bairros de Santa Maria-RS. Ciéncia e Natura 18: 131-148.

Somparn N, Saenthaweesuk S, Naowaboot J, Thaeomor A. 2014. Effects
of Cymbopogon citratus Stapf water extract on rat antioxidant defense
system. Journal of the Medical Association of Thailand 97: 57-63.

Soulimani R, Fleurentin J, Mortier F, et al. 1991. Neurotropic action of
the hydroalcoholic extract of Melissa officinalis in the mouse. Planta
Medica 57: 105-109.

Sousa AC, Gattass CR, Alviano DS, et al. 2004. Melissa officinalis L. essential
oil: antitumoral and antioxidant activities. Journal of Pharmacy and
Pharmacology 56: 677-681.

Souza GC, Haas APS, Poser G, Elisabetsky E. 2004. Farmadcias caseiras
comunitdrias do municipio de Maquiné (RS): uma avaliacdo
etnofarmacoldgica. Revista Brasileira de Plantas Medicinais 6: 83-91.

Souza MB. 2007. O uso medicinal e mistico de plantas por moradores do bairro
Morretes, municipio de Nova Santa Rita, Rio Grande do Sul. Monograph,
Universidade La Salle, Canoas.

Sperry A, Coelho GP, Kubo RR, Poser G. 1999. O sistema de saude da
Comunidade de Solidao, municipio de Maquiné, RS, Brasil. Monograph,
Universidade Federal do Rio Grande do Sul, Porto Alegre.

Stahl SM. 2014. Psicofarmacologia. Bases Neurocientificas e Aplicagdes
Préticas. 4th. edn. Rio de Janeiro, Guanabara Koogan.

Stolz ED, Miiller LG, Trojan-Rodrigues M, et al. 2014. Survey of plants
popularly used for pain relief in Rio Grande do Sul, southern Brazil.
Brasilian Journal of Pharmacognosy 24: 185-196.

Tagashira M, Ohtake Y. 1998. A new antioxidative 1, 3-benzodioxole from
Melissa officinalis. Planta Medica 64: 555-558.

Taiwo AE, Leite FB, Lucena GM, et al. 2012. Anxiolytic and antidepressant-
like effects of Melissa officinalis (lemon balm) extract in rats: Influence
of administration and gender. Indian Journal of Pharmacology 44:
189-192.

282

Acta Botanica Brasilica - 33(2): 269-282. April-June 2019

Talcott ST, Percival SS, Pittet-Moore J, Celoria C. 2003. Phytochemical
composition and antioxidant stability of fortified yellow passion
fruit (Passiflora edulis). Journal of Agricultural and Food Chemistry
51:935-941.

Tavakol HS, Farzad K, Fariba M, et al. 2015. Hepatoprotective effect of
Matricaria chamomilla L in paraquat induced rat liver injury. Drug
Research 65: 61-64.

Tchoumbougnang F, Zoll PH, Dagne E, Mekonnen Y. 2005. In vivo
antimalarial activity of essential oils from Cymbopogon citratus and
Ocimum gratissimum on mice infected with Plasmodium berghei. Planta
Medica 71: 20-23.

Telesinski A, Grzeszczuk M, Jadczak D, Zakrzewska H. 2013. Fluoride
content and biological value of flowers of some chamomile (Matricaria
recutita L.) cultivars. Journal of Elementology 17: 703-712.

The Plant List. 2018. A working list of all plant species. http://www.
theplantlist.org/. 22 Apr. 2018.

Trojan-Rodrigues M, Alves TLS, Soares GLG, Ritter MR. 2012. Plants used
as antidiabetics in popular medicine in Rio Grande do Sul, Southern
Brazil. Journal of Ethnopharmacology 139: 155- 163.

Vale TG, Furtado EC, Santos JG, Viana GSB. 2002. Central effects of citral,
myrcene and limonene, constituents of essential oil chemotypes from
Lippia alba (Mill.) NE Brown. Phytomedicine 9: 709-714.

Veiga APF. 2003. Levantamento das espécies de plantas medicinais usadas
pela populagio do bairro Cohab-Fragata e comparagio entre os usos
popular e cientifico da Macela (Achyrocline satureioides) e Capim-limio
(Cymbopogon citratus), Camomila (Matricaria chamomilla). Monograph,
Universidade Federal de Pelotas, Pelotas.

Vendruscolo GS, Mentz LA. 2006. Levantamento etnobotanico das plantas
utilizadas como medicinais por moradores do bairro Ponta Grossa,
Porto Alegre, Rio Grande do Sul. Theringia, Série Botinica 61: 83-103.

Vidaurre JPR, Saucedo RMP, Veja IS, Cunya JS. 2006. Etnobotéanica de la
valeriana (Valeriana spp.) en la Jalca de Cajamarca, Pert. Arnaldoa
13:370-381.

Vieira A, Guimarades MDA, David GQ, Karsburg IV, Campos ANR. 2009.
Efeito genotdxico da infusdo de capitulos florais de camomila. Revista
Trépica. Ciéncias Agrérias e Biol6gicas 3: 8-13.

Wake G, Court J, Pickering A, et al. 2000. CNS acetylcholine receptor
activity in European medicinal plants traditionally used to improve
failing memory. Journal of Ethnopharmacology 69: 105-114.

Werdin GJ, Gutierrez MM, Murray AP, Ferrero AA. 2010. Biological
activity of essential oils from Aloysia polystachya and Aloysia citriodora
(Verbenaceae) against the soybean pest Nezara viridula (Hemiptera:
Pentatomidae). Natural Product Communications 5: 301-306.

WHO - World Health Organization. 2017. Depression and other common
mental disorders: Global health estimates. http://www.who.int/
mental_health/management/depression/ prevalence_global_health_
estimates/en/. 10 Oct. 2017.

Walbling RH, Leonhardt K. 1994. Local therapy of herpes simplex with
dried extract from Melissa officinalis. Phytomedicine 1: 25-31.

Wong AH, Smith M, Boon HS. 1998. Herbal remedies in psychiatric
practice. Archives of General Psychiatry 55: 1033-1046.

Zamorano-Ponce E, Morales C, Ramos D, et al. 2006. Anti-genotoxic effect
of Aloysia triphylla infusion against acrylamide-induced DNA damage
as shown by the comet assay technique. Mutation Research/Genetic
Toxicology and Environmental Mutagenesis 603: 145-150.

Zanandrea I. 2003. Estudo etnobotanico das plantas medicinais mais
utilizadas pelos moradores do bairro Santa Terezinha, Pelotas, RS.
Monograph, Universidade Federal de Pelotas, Pelotas.

Zeraik ML, Yariwake JH, Wauters JN, Tits M, Angenot L. 2012. Analysis
of passion fruit rinds (Passiflora edulis): isoorientin quantification by
HPTLC and evaluation of antioxidant (radical scavenging) capacity.
Quimica Nova 35: 541-545.

Zick SM, Wright BD, Sen A, Arnedt JT. 2011. Preliminary examination
of the efficacy and safety of a standardized chamomile extract for
chronic primary insomnia: a randomized placebo-controlled pilot
study. Evidence-Based Complementary and Alternative Medicine 22:
78. doi: 10.1186/1472-6882-11-78



