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APRESENTACAO

A colecéo “Farmacia na Atencao e Assisténcia a Saude” é uma obra que tem como
foco principal a apresentagéo de trabalhos cientificos diversos que compde seus capitulos,
relacionados as Ciéncias Farmacéuticas. O volume abordara de forma categorizada e
interdisciplinar trabalhos, pesquisas, relatos de casos e/ou revisdes que transitam nas
diversas areas de atuacgdo do profissional Farmacéutico.

O objetivo central foi apresentar de forma sistematizada e objetivo estudos
desenvolvidos em diversas instituicbes de ensino e pesquisa do pais. Em todos esses
trabalhos a linha condutora foi o0 aspecto relacionado a atencéo e assisténcia farmacéutica,
farmécia clinica, produtos naturais, fitoterapia e areas correlatas. Estudos com este perfil
sé@o de extrema relevancia, especialmente para a definicdo de politicas publicas de saude
e a implementacao de medidas preventivas na atencéo a saude.

Temas diversos e interessantes séo, deste modo, discutidos aqui com a proposta
de fundamentar o conhecimento de académicos, mestres e todos aqueles que de alguma
forma se interessam pelas Ciéncias Farmacéuticas, pois apresenta material que demonstre
estratégias, abordagens e experiéncias com dados de regides especificas do pais, o que
€ muito relevante, assim como abordar temas atuais e de interesse direto da sociedade.

Deste modo a obra “Farmacia na Atengéo e Assisténcia a Saude” apresenta uma
teoria bem fundamentada nos resultados obtidos pelos pesquisadores que, de forma
qualificada desenvolveram seus trabalhos que aqui serdo apresentados de maneira concisa
e didatica. Sabemos o quéo importante é a divulgacéo cientifica, por isso evidenciamos
também a estrutura da Atena Editora capaz de oferecer uma plataforma consolidada e

confiavel para estes pesquisadores exporem e divulguem seus resultados.

Débora Luana Ribeiro Pessoa



SUMARIO

(071 =11 1 1] N0 X5 [T 1

FLAVONOIDS AND GLUTATHIONE AS PROTECTIVE AGENTS FOR LEAD ACETATE
TOXICITY IN Saccharomyces cerevisiae

Marco Aurélio Echart Montano

Fernanda Barbisan

Ilvana Beatrice Méanica da Cruz

Euler Esteves Ribeiro

Sérgio Abreu Machado

Francine Carla Cadona

Mirian Salvador

DOI 10.22533/at.ed.7372015121

(07,1 =11 1 1] N0 Y 20T 13

UTILIZACAO DA CANNABIS SATIVA PARA O TRATAMENTO DA SINTOMATOLOGIA EM
PACIENTES ONCOLOGICOS

Taina Duran Santos de Oliveira

Jo&o Paulo Melo Guedes

DOI 10.22533/at.ed.7372015122

CAPITULO 3...eeeeeeeeeeeteesseseseseseeeesnsnsasasassssssssssnsnsasassssssssessnsasasasssssassnenensasasssnsnns 22

COMMERCIALIZATION OF MEDICINAL PLANTS: AN ETHNOBOTANIC STUDY AT THE
HERB FAIR IN THE MUNICIPALITY OF CARUARU-PE

Jessyelle Millena do Nascimento Floréncio

Thamara Bruna Ramos Santos

Joédo Paulo de Melo Guedes

DOI 10.22533/at.ed.7372015123

CAPITULO Q.eeeeeeeeeeeeeeeeseeesesasasassasasesesessssesesssasassasasasasesesessesasasasasssasasasasasasnne 33

USO DE PLANTAS MEDICINAIS COMO AUXILIAR NA PERDA DE PESO
Juliailma Raimundo de Souza Arruda

DOI 10.22533/at.ed.7372015124

(071 =11 1 1] N0 Y- J00u T 45

USO DE PLANTAS MEDICINAIS POR IDOSOS: RISCOS E BENEFICIOS
José de Ribamar Medeiros Lima Junior
Thaynara Helena Ribeiro e Silva Medeiros
Cristielle Costa Chagas
Almir José Guimarées Gouveia
Liendne Penha Abreu
Luna Mayra da Silva e Silva
Larissa Karla Barros de Alencar
Talison Taylon Diniz Ferreira
Thays Marinho Freitas
Leticia de Matos Sales

DOI 10.22533/at.ed.7372015125




(07,1 =11 1 1] N0 X J0N T 51

AVALIACAO DA ATIVIDADE ANTIMICROBIANA DE COLUTORIO PREPARADO COM
EXTRATO DE PINHA (Pinus elliottii Engelm.)

Nilsa Sumie Yamashita Wadt

Marcelo Wadt

Gabriel Pereira de Almeida

Josimar Oliveira Santos

DOI 10.22533/at.ed.7372015126

[07.Y =11 1 1] Ko Y 200U 59

DETERMINAGCAO DO TEOR DE FLAVONOIDES EM EXTRATOS DE FOLHAS DE TRES
SPECIES DE SPONDIAS POR ESPECTROCOSPIA UV

Francisca Rayssa Freitas Frerreira

Beatriz Jales de Paula

Thais Rocha Cavalcante

Victoria Reggna Paulino Albuquerque

Micheline Soares Costa Oliveira

DOI 10.22533/at.ed.7372015127

CAPITULO 8.....eeeeeeeeeeeeeeeseseseneseseeeesmsnsasasasssssssessnsnsasassassssssssnsasasasasssassnsnensasasssnsnns 67

EVALUATION OF NEMATICIDE AND TRYPANOCIDALACTIVITY DIFFERENT EXTRACTS
THE Ruellia angustiflora

Fernanda Brum Pires

Carolina Bolsoni Dolwitsch

Matheus Dellamea Baldissera

Lucas Mironuk Frescura

Liliana Essi

Camilo Amaro de Carvalho

Silvia Gonzalez Monteiro

Marcello Barcellos da Rosa

DOI 10.22533/at.ed.7372015128

CAPITULO 9.t eeeeeseeesesessasasasasesesesnesesasassasasasasasesesesessesesasasasssasasasasasasnns 77

MEDICAMENTOS FITOTERAPICOS UTILIZADOS NO TRATAMENTO DA OBESIDADE -
UMA REVISAO SISTEMATICA
Luciane Aparecida Gongalves Manganelli
Moacir Moratelli Junior
Yago Soares Fonseca
Wilcler Hott Vieira
Renan Monteiro do Nascimento
Lilian Santos Lima Rocha de Araujo
Maria Monielle Salamim Cordeiro Monteiro
Nilmaria de Jesus Nunes
Queila Soares Sena

DOI 10.22533/at.ed.7372015129




(07,1 =11 1] W0 X5 [ YT 87

ADALIMUMABE (HUMIRA®) NO TRATAMENTO DA HIDRADENITE SUPURATIVA ATIVA
MODERADA A~GRAVE PARA CONTER O AVANCO DA DOENGCA PREVENINDO ASSIM
A PROGRESSAO EM NEOPLASIAS MALIGNAS

Ana Paula Maschietto

Antonio Edson Albuquerque de Oliveira

Arthur Mauricio Silva Amurim

Eliana Ramos

Paulo Celso Pardi

Gustavo Alves Andrade dos Santos

DOI 10.22533/at.ed.73720151210
CAPITULO 11

PIMENTA RACEMOSA: COMPOSICAO QL}iMICA E POTENCIAL ANTIOXIDANTE DE
OLEOS ESSENCIAIS DE SUAS PARTES AEREAS

Adilio Macedo Santos

Ohana Nadine de Almeida

Rafael Santos Pereira

Djalma Menezes de Oliveira

Rosane Moura Aguiar

DOI 10.22533/at.ed.73720151211
(07 =11 1 1] W0 15 -3 111

AVALIAGAO DO USO DE PLANTAS MEDICINAIS EM INSTITUICOES SOCIAIS NO
MUNICIPIO DE GUARAPUAVA-PR

Daniel de Paula
Jean Rodrigo Santos

DOI 10.22533/at.ed.73720151212
CAPITULO 13..eeeeceeeeeeeessesessessssesssssssssssssessssnsssassssasssssensnsasasssssssensssnsasasssssssessnes 124

AVALIACAO DA ATIVIDADE ANTIOXIDANTE IN VITRO DO EXTRATO SECO DE Aloe
vera

Mirian Lima dos Santos

Victor Stanley de Sousa Luz

Lucas Costa Faustino

Ludimila de Azevedo Costa Holanda
Oskar Almeida Silva

Livio Cesar Cunha Nunes

DOI 10.22533/at.ed.73720151213
CAPITULO 1eeeeeseeeseeeeeeseeesesessasasasesessssssasasssssasasasasessssssasssasasasasasasesesssnsnesssnas 126

QUINTA DQ CHA: TROCA DE §ABERES SOBRE PLANTAS MEDICINAIS NA ATENCAO
PRIMARIA A SAUDE - 32 EDICAO

Angela Erna Rossato

Amanda de Mattia

Beatriz Reiser Tramontin

Mariana Fraga Costa

Rafaela Ferreira Rocha




Ronaldo Remor
Silva Dal B6
Vanilde Citadini-Zanette

DOI 10.22533/at.ed.73720151214

CAPITULO 15..eeeeeeeeeeeesseseseeeessessssasasssssssssessnsasasssssssssssensnsasasssssssnsssnsasassssssssssns 141

ESTEROIDES IDENTIFICADOS EM FRACAO ISOLADA DO EXTRATO DE FOLHAS DE
Tithonia diversifolia (HEMSL.) A. GRAY ATRAVES DE FTIR E CG-MS

Temistocles Barroso de Oliveira

Andressa Maia Kelly

Simone Sacramento Valverde

DOI 10.22533/at.ed.73720151215

(07 =11 1 1] W0 15 [ 0T 150

EFEITO DAS SUBSTANCIAS POLARES DA ASCIDIA Didemnum perlucidum NA
ATIVACAO DAS CELULAS ESPLENICAS E INFLAMACAO

Jessica Liliane Paz

Ana Paula Schappo

Giovana Faccio

Katia Naomi Kuroshima

Ana Angélica Steil

DOI 10.22533/at.ed.73720151216

(07 =11 1 1] W0 J5 Iy 2000 162

FLAVONOIDES E SEUS EFEITOS ANTIDIABETICOS: REVISAO DE LITERATURA
Débora Mendes Rodrigues
Valéria Silva de Lima
Alane Nogueira Bezerra
Camila Pinheiro Pereira
Alicia Freitas de Sousa
Ana Thais Alves Lima
Andreson Charles de Freitas Silva
Orquidéia de Castro Uchbéa Moura
Lucas Barbosa Xavier
Ana Camila Osterno Nobrega
Diego Silva Melo
Priscilla de Oliveira Mendonca Freitas

DOI 10.22533/at.ed.73720151217

CAPITULO 18.....eeecceeeeeeereseseseeeessessssnsasssssssssessssssassssssssssessssasasssssssensssnsasasssssssessns 168

ESTABILIDADE E ATIVIDADE ANTIMICROBIANA DE GELEIA DE Capsicum frutescens
(PIMENTA-MALAGUETA) E Citrus reticulata (LARANJA CRAVO)

Luana Evelyn dos Santos Gomes

Eliza Wedja Santos de Sales

Jamicelly Rayanna Gomes da Silva

Nayane Monalys Silva de Lima

Vanessa Camylla Bernardo de Oliveira

Aline de Moura Borba




Amanda Very Cavalcante

Ariadne Marques Leite Miranda
Mariana Rocha Torres

Elaine Barbosa de Santana Patriota
Nathana Yngreti Marques Magalhaes
Cynthia Gisele de Oliveira Coimbra

DOI 10.22533/at.ed.73720151218
CAPITULO 19....eeeeeceeeeeeeeeeeesesesesesesessssmsssssassssssssssssnsasasssssssssssensnsasassssssesenensasasasnas 179

PROPRIEDADES BIOATIVAS DA ESPECIE Erythrina velutina Wild (MULUNGU)
Eliza Wedja Santos de Sales
Jamicelly Rayanna Gomes da Silva
Nayane Monalys Silva de Lima
Vanessa Camylla Bernardo de Oliveira
Aline de Moura Borba
Thamara Ravana da Silva
Nathana Yngreti Marques Magalh&es
Amanda Very Cavalcante
Ariadne Marques Leite Miranda
Mariana Rocha Torres
Elaine Barbosa de Santana Patriota
Cynthia Gisele de Oliveira Coimbra

DOI 10.22533/at.ed.73720151219

(07 =11 1 1] W0 171 O 189

EFEITO DAS SUBSTANCIAS DA ASCIDIA Didemnum periucidum NO CRESCIMENTO DO
TUMOR ASCITICO DE EHRLICH

Jessica Liliane Paz

Katia Naomi Kuroshima

Laura Menegat

Phelipe dos Santos Souza

Giovanna dos Passos

Ana Angélica Steil

DOI 10.22533/at.ed.73720151220

(07 =11 1 1] W0 Y3 [0 200

PROPRIEDADES BIOATIVAS DA ESPECIE Punica granatum L. (ROMA)
Luana Evelyn dos Santos Gomes
Eliza Wedja Santos de Sales
Jamicelly Rayanna Gomes da Silva
Amanda Very Cavalcante
Ariadne Marques Leite Miranda
Nayane Monalys Silva de Lima
Felippe Anthony Barbosa Correia
Felipe Stallone da Silva
Mariana Rocha Torres
Elaine Barbosa de Santana Patriota
Rozana Firmino de Souza Sultanun




Cynthia Gisele de Oliveira Coimbra
DOI 10.22533/at.ed.73720151221

CAPITULO 22....eeeeeeeeeeeereseveeeeeeeessssasssssssssessnsasassssssssssssnsnsasasssassssnsssnsasasssssseensns 211

Cinnamomum cassia (CANELA DA CHINA): PLANTA MEDICINAL COM MUITAS
ATIVIDADES FARMACOLOGICAS
Eliza Wedja Santos de Sales
Jamicelly Rayanna Gomes da Silva
Nayane Monalys Silva de Lima
Amanda Very Cavalcante
Ariadne Marques Leite Miranda
Mariana Rocha Torres
Elaine Barbosa de Santana Patriota
Felippe Anthony Barbosa Correia
Maria Eduarda Silva Amorim
Rozana Firmino de Souza Sultanun
Felipe Stallone da Silva
Cynthia Gisele de Oliveira Coimbra

DOI 10.22533/at.ed.73720151222

(07 =11 1 1] W0 1= TN 220

ESTUDO DA ATIVIDADE HIPOGLICEMIANTE COM BASE NO FITOEXTRATO
PRODUZIDO A PARTIR DE BAUHINIA FORFICATA LINK, 1821 E CECROPIA
PACHYSTACHYA TRECUL, 1847

Thiago da Mata Barreto

Leticia Santos Batista Martins

Marcelo Barroso Barreto

Loraine Dias da Cruz

DOI 10.22533/at.ed.73720151223

(07 =11 1 1] W0 Jp. VR 230

PROSPECCAO FITOQUiMICA E ANTIMICROBIANA DA ROSMARINUS OFFICINALIS L.
CULTIVADA NA REGIAO SUDOESTE DO MARANHAO

Thais Mariana Carvalho Silva

Joaqguim Paulo de Almeida Junior

DOI 10.22533/at.ed.73720151224

(07 =11 1 1] W0 Y5 JN T 245

ATIVIDADE CICATRIZANTE DE VERNONIA POLYANTHES LESS (ASTERACEAE)
Milene Machado Minateli
Marcelo Silva Silvério
Orlando Vieira de Sousa

DOI 10.22533/at.ed.73720151225

CAPITULO 26......eeeeceeeeeeeereseseseeeesseessssasssssssesssessssassssssssssensnsassssssssssnsssnsasasssssssasenes 257

AVALIACAO DA ATIVIDADE ANTIOXIDANTE DE BAUHINIA GLABRA
Camila Arguelo Biberg Maribondo
Débora Serra Freitas




Elizangela Araujo Pestana Motta
Luiz Fernando Ramos Ferreira
Mayara Soares Cunha Carvalho
Patricia Costa Santos Alves
Rondineli Seba Saloméao

DOI 10.22533/at.ed.73720151226
SOBRE A ORGANIZADORA.........ccirirrrssnssisss s s ssms s s ssasssms e s s ssssssmsssnsans 268

INDICE REMISSIVO.......oureureureereareasessesssssessessessessssssessessessssasessessesssssseasessesesassanes 269




CAPITULO 8

EVALUATION OF NEMATICIDE AND TRYPANOCIDAL
ACTIVITY DIFFERENT EXTRACTS THE Ruellia

Data de aceite: 01/12/2020
Data de submissao: 18/09/2020

Fernanda Brum Pires

Federal University of Santa Maria, UFSM; Post-
Graduate Program in Pharmaceutical Sciences
Santa Maria — RS
http://lattes.cnpq.br/4905052653071160

Carolina Bolsoni Dolwitsch

Federal University of Santa Maria, UFSM; Post-
Graduate Program in Pharmaceutical Sciences
Santa Maria — RS
http://lattes.cnpg.br/3808382659019370

Matheus Dellamea Baldissera

Federal University of Santa Maria, UFSM;
Department of Microbiology and Parasitology
Santa Maria — RS
http://lattes.cnpq.br/5978984877357023

Lucas Mironuk Frescura

Federal University of Santa Maria, UFSM;
Department of Chemistry

Santa Maria — RS
http://lattes.cnpq.br/0907539763536975

Liliana Essi

Federal University of Santa Maria, UFSM;
Department of Biology

Santa Maria — RS
http://lattes.cnpq.br/5776430118696894

Camilo Amaro de Carvalho

Federal University of Vigosa- UFV;
Departament of Medicine and Nursing
Visgcosa — MG
http://lattes.cnpq.br/2890862161339721

Farmacia na Atencao e Assisténcia a Saude 2

angustiflora

Silvia Gonzalez Monteiro

Federal University of Santa Maria, UFSM;
Department of Microbiology and Parasitology
Santa Maria — RS
http://lattes.cnpq.br/3762606653182779

Marcello Barcellos da Rosa

Federal University of Santa Maria, UFSM;
Department of Chemistry

Santa Maria — RS
http://lattes.cnpq.br/0308293154958870

ABSTRACT: Ruellia angustiflora Lindau ex
Rambo is a shrub of the Acanthaceae family,
order Lamiales, commonly known as flower-
of-fire. This study investigated the nematicidal
and trypanocidal activities of extracts of R.
angustiflora obtained by supercritical fluid
extraction using carbon dioxide (SFE-CO,) and
by ultrasound-assisted extraction using ethanol
(EAU-EtOH). On average, dilutions of the SFE-
CO, and the UAE-EtOH extracts eliminated 75%
and 77%, respectively, of nematode Meloidogyne
javanica J2 larvae. The tested concentrations of
the SFE-CO, extract, 500, 125 and 31.25 pg/ml,
and of the UAE-EtOH extract, 62.5, 15.6 and 1.9
ug/ml, killed Trypanosoma evansiby 100% within
the experimental period (9 h). Such findings
indicate that R. angustiflora has a functional
utility in medicine. Further studies are required to
assess its use as an active ingredient in new drug
formulations intended for clinical application.
KEYWORDS: Ruellia angustiflora, Nematicide,
Trypanocidal, Ultrasound-assisted extraction,
Supercritical fluid extraction
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AVALIACAO DA ATIVIDADE NEMATICIDA E TRIPANOCIDA DE DIFERENTES
EXTRATOS DE Ruellia angustiflora

RESUMO: Ruellia angustiflora Lindau ex Rambo é um arbusto da familia Acanthaceae, ordem
Lamiales, comumente conhecido como flor-de-fogo. Este estudo investigou as atividades
nematicida e tripanocida de extratos de R. angustiflora obtidos por extragdo com fluido
superecritico utilizando dioxido de carbono (SFE-CO,) e por extragio assistida por ultrassom
com etanol (EAU-EtOH). Em média, as diluicdes dos extratos SFE-CO, e UAE-EtOH
eliminaram 75% e 77%, respectivamente, das larvas do nematéide Meloidogyne javanica
J2. As concentragbes testadas do extrato SFE-CO,, 500, 125 e 31,25 pg/ml, e do extrato
UAE-EtOH, 62,5, 15,6 e 1,9 pyg/ml, mataram o Trypanosoma evansi em 100% no periodo
experimental (9 h). Esses achados indicam que R. angustiflora tem utilidade funcional na
medicina. Mais estudos sdo necessarios para avaliar seu uso como ingrediente ativo em
novas formulagdes de medicamentos para aplicagao clinica.

PALAVRAS-CHAVE: Ruellia angustiflora, Nematicida, Tripanocida, extragdo assistida por
ultrassom, extracao por fluido supercritico.

11 INTRODUCTION

The chemical composition of the extracts of Ruellia angustiflora obtained by
supercritical fluid extraction using carbon dioxide (SFE-CO,) and by ultrasound-assisted
extraction using ethanol (EAU-EtOH) was investigated in a previous study; the SFE-
CO, extract was characterized by fatty acids, triterpenes, tetraterpenes, tocopherols and
phytosterols, while the EAU-EtOH extract presented compounds of phenolic origin, as
phenolic acids and flavonoids (Pires et al. 2020). Besides, satisfactory results were achieved
when examining medicinal activities of these extracts, such as the antioxidant, antimicrobial
and healing potentials (Pires et al. 2020).

Nematodes belonging to the genus Meloidogyne are phytopathogens which affect
crops and compromise production and quality of agricultural products (Martins; Santos,
2016). Meloidogyne javanica is the second most common species for having several
damaging effects; it presents a wide geographic distribution and may invade numerous host
plants (Guimaraes, 2012). In this context, nematicides derived from plants have received
increasing attention, since chemical control is expensive, generally ineffective and may
leave residues in food, thus producing environmental hazards and impacting human health
(Moreira; Ferreira, 2015; Nile et al. 2017).

Trypanosoma evansi is the causative agent of trypanosomiasis, an animal disease
which is commonly known as “Mal das cadeiras” or “Surra”. Infection with trypanosomes
is transmitted by hematophagous insects to a large range of domestic and wild species
(Baldissera et al. 2014; Baldissera et al. 2016; Boushaki et al. 2019). Rapid weight loss,
weakness, progressive anemia, intermittent fever and edema of the lower parts of the body
are the clinical manifestations which characterize the disease (Desquesnes et al. 2013,
Baldissera et al. 2014; Boushaki et al. 2019). The only treatment available in Brazil is
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based on diminazene aceturate, but it may not always be effective. Mortality and disease
recurrence have been associated with failure of the drug to cross the blood-brain barrier in
a sufficiently effective dose (Baldissera et al. 2014; Baldissera et al. 2016). Such limitations
presented by the conventional therapy have prompted the search for alternative drugs
against T. evansi. In this scenario, the effectiveness of plant extracts in trypanosomiasis
management has been investigated.

Considering the above-mentioned potentials, the plant species and the theme
involved, this study aimed to investigate the nematicidal and trypanocidal activities of the

chemically characterized extracts of R. angustiflora.

21 EXPERIMENTAL

2.1 Samples

R. angustiflora leaves were collected in Santo Antdo District, in the Municipality of
Santa Maria, RS, Brazil (S 29° 37" 18.6"" W 053° 51" 35.6) in March 2017. The voucher
specimen was deposited in the Herbarium of the Botanical Garden of the Federal University
of Santa Maria (SMDB) under registration number 17547. The samples were dried in an
oven (Quimis, Sao Paulo, Brazil) at 40 °C until constant mass was attained. Next, they were
grinded in a knife mill (Marconi, SP, Brazil) and maintained at -12 °C pending extractions.
2.2 Extractions

R. angustiflora SFE-CO, and UAE-EtOH extracts were obtained as described in
Pires et al. (2020).
2.3 Evaluation of the Nematicidal Activity

2.3.1 Obtention and preparation of Meloidogyne javanica inoculum

The nematode inoculum was obtained from roots of greenhouse-grown tomatoes.
Eggs were extracted from the infected root systems following the technique of Hussey
and Berker (1973), modified by Boneti and Ferraz (1981). The resulting suspension was
calibrated with a microscope and Peters chamber. Then, a hatching chamber was set up to
obtain the second stage juveniles (J2s) used in the trials.

2.3.2 Action of Ruellia angustiflora extracts on Meloidogyne javanica J2
larvae

To perform the biological tests, the solvents were evaporated and the residue was
resuspended in sterile distilled water and Tween 80 for the SFE-CO, extract, and sterile
distilled water for the UAE-EtOH extract. Next, serial dilutions of 1:2, 1:4, 1:6 and 1:8 were
made from the initial concentration of 70 mg/mL of both extracts.
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An aliquot of 100 pL of each extract as well as 100 pL of a suspension containing
30 M. javanica J2s were added to previously sterilized Elisa plates. Control treatment
followed the same protocol using distilled water instead of the extracts. The plates were
incubated at 26 °C for up to 48 h, then the number of live nematodes was evaluated within
48 h. Quantification was performed using a camera attached to an Olympus CX41 optical
microscope (20x).

2.3.3 Statistical analysis

Data are expressed as mean + SD of four repetitions and analyzed by one-way
analysis of variance (ANOVA) followed by the Tukey test. The significance threshold was

set at 0.05. Analyses were carried out using SigmaPIot version 14.0.

2.4 Evaluation of the anti-Trypanosoma evansi activity

2.4.1 Trypanosoma evansi isolation and testing

The methodology cited in Baldissera et al. (2013) was followed to conduct the trials.
Rats were experimentally infected with T. evansi trypomastigotes obtained from a naturally
infected dog which had been cryopreserved in liquid nitrogen. When parasitemia was high
(1 x 107 trypanosomes/pl), the rodents were anesthetized with isoflurane in an anesthetic
chamber and blood was collected through cardiac puncture, with the samples being stored
in tubes containing EDTA (10% ethylenediaminetetraacetic acid). Then, 200 pl of blood
was diluted in 200 pl of culture medium (diluted v/v) and spun at 400 rpm (21 °C, 10 min)
to separate the trypanosomes. The supernatant was collected and the protozoa were
counted in a Neubauer chamber. Animals were used according to the guidelines of the
Committee on Care and Use of Experimental Resources (protocol number 2391230516) of
the Universidade Federal de Santa Maria (UFSM).

Adaptations were made in the culture medium described in Baltz et al. (1985) for the
current experiment; minimal essential medium (MEM) without glutamine (0.376 g), glutamine
(0.016 g), sodium bicarbonate (0.088 g), glucose (0.04 g), sodium-free HEPES (0.238 @),
non-amino acid solution essential (200 pL), penicillin (1596 U/mL) and streptomycin (100
pg/mL) were dissolved and homogenized in 30 mL of water, with the pH being adjusted
to 7.1 with NAOH. Then, ultrapure water was used to obtain a volume of 42 mL, and the
osmolarity was checked (0.30). The culture medium was then sterilized by filtration (0.22
um) and kept in a refrigerator. For the tests, an aliquot of 10 mL was transferred to a falcon
tube; 1 yL/mL of 50 mM hypoxanthine (dissolved in 0.1 M NaOH) and 2 yL/mL of 1.2 mM
2-mercaptoethanol were added, and equilibration was carried out for 2 h (37 °C with 5%
CO,). Subsequently, the culture medium containing the parasites was placed in microtiter
plates (270 pl/well), and 5 pl of each extract of R. angustiflora (diluted in DMSO) was
added. The SFE-CO, extract was used at 500, 125 and 31.25 yg/mL, and the UAE-EtOH
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extract at 62.5, 15.6 and 1.9 yg/mL. Two negative controls (DMSO and culture medium +
trypanosome) were similarly evaluated at 5 pl. Testing was performed simultaneously in
triplicate and the protozoa were counted in a Neubauer chamber at 1, 3, 6, and 9 h after the
beginning of the assays (BALTZ et al. 1985).

2.4.2 Statistical analysis

All analyses were performed in triplicate. Data are expressed as mean + SD.

31 RESULTS AND DISCUSSION

3.1 Nematicidal Activity

The relationship between the action of different concentrations of R. angustiflora
SFE-CO, and UAE-EtOH extracts and the number of live M. javanica J2 larvae compared
to the negative control is shown in Figures 1 and 2, respectively. Results indicate an
average death of 75% and 77% of M. javanica J2s compared to the negative control when
subjected to the SFE-CO, (Figure 1) and the UAE-EtOH (Figure 2) extracts, respectively, at
concentrations varying from 70 to 8.75 mg/ml.

Of the tested concentrations of the SFE-CO, extract, only 8.5 mg/ml presented
significant difference from 35 and 70 mg/ml (p<0.05) (Figure 1). In the case of the UAE-
EtOH extract, 8.5 and 11.6 mg/ml differed from 35 and 70 mg/ml, and 17.5 mg/ml differed
from 70 mg/ml (p<0.05) (Figure 2).

A review of the relevant literature did not disclose any results about the nematicidal
activity of R. angustiflora; nevertheless, the present findings are in line with those obtained
in surveys focusing on other plant species. Gardiano et al. (2009), for instance, evaluated
the aqueous extract of some plant species and found that 100 mg/ml of Mentha sp., Ricinus
communis and Arctium lappa extracts was effective for controlling M. javanica. Lopes
(2017), in turn, conducted in vitro tests with the methanol extracts of Hancornia speciosa,
Stryphnodendron adstringens, Caryocar brasiliense, Hymenaea stigonocarpa and Solanum
lycocarpumto determine their effectiveness against M. javanica; the extract of S. adstringens
displayed the greatest activity at 100 mg/ml, causing the highest mortality (80%) of J2s.

Al-Marby et al. (2016) evaluated the nematicidal activity of several plant extracts
against Steinernema feltiae; the extract from Solanum incanum was antagonistic towards
the nematode at all tested concentrations, thus presenting the greatest activity among all
the investigated products. The authors suggested that phytocompounds which have been
identified in the tested species were accountable for their nematicidal activity: B-sitosterol,
stigmasterol and Kaempferol in S. incanum; flavonoids and terpenoids in Commiphora
myrrha; terpenes, flavonoids as apigenin and luteolin, some phenols and fatty acids in
Anthemis nobilis; and B-sitosterol, stigmasterol and flavonoids in Achillea biebersteinii. It
must be highlighted that chemical constituents with nematicidal power present in the plant

Farmécia na Atencéo e Assisténcia a Saade 2 Capitulo 8



species evaluated by Al-Marby et al. (2016) were also found by Pires et al. (2020) in the
SFE-CO, and the UAE-EtOH extracts of R. angustiflora.

Aliterature review carried out by Ohri and Pannu (2010) revealed that the nematicidal
effect of phenolic compounds has been reported in several studies. Among the phenolic
compounds determined in R. angustiflora EAU-EtOH extract (Pires et al., 2020), caffeic and
ferulic acids are described as having a high mortality effect on Meloidogyne incognita (Ohri;
Pannu, 2010). Such findings may thus explain the nematicidal activity recorded for the UAE-
EtOH extract in the current evaluation.

3.2 Trypanocidal Activity

Figures 3 and 4 show the number of live trypanosomes after 9 h exposure to different
concentrations of R. angustiflora SFE-CO, and UAE-EtOH extracts, respectively, compared
to the negative control (without treatment) and DMSO. Regarding the SFE-CO, extract, all
concentrations decreased the number of trypanosomes within 1 h; there was no survival
after 1 h exposure to 500 pg/ml, and death occurred in 3 and 6 h when the trypomastigotes
were subjected to 125 and 31.25 pg/ml, respectively (Figure 3). As for the UAE-EtOH
extract, exposure to 62.5, 15.6 and 1.9 pyg/ml caused death of 100% of the protozoa after 3,
6 and 9 h, respectively; the highest concentrations, 62.5 and 15.6 pyg/ml, led to a reduction
in the number of trypanosomes in 1 h, while the lowest one, 1.9 ug/ml, triggered a reduction
only after 1 h of exposure (Figure 4). All concentrations of both extracts showed trypanocidal
action within the experimental period (9 h), causing death of 100% of T. evansi (Figures 3
and 4).

No reports have been found in the scientific literature regarding the trypanocidal
activity of R. angustiflora, but the current results are in keeping with those obtained when
other plant species were screened. The action seen for R. angustiflora SFE-CO, extract
against T. evansi (Figure 3) is supported by studies which demonstrated the trypanocidal
activity of compounds and/or compound classes detected in this extract. Hoet et al. (2007),
for instance, isolated triterpenoids and sterols in leaves of Strychnos spinose, and these
constituents showed activity against Trypanosoma brucei. Likewise, Saeidnia et al. (2014)
reported the trypanocidal activity of B-sitosterol against T. brucei. Furthermore, Ibrahim et al.
(2015) concluded that the combination of a-tocopherol and a phenolic-rich fraction of Khaya
senegalensis stem bark may be a therapeutic option against T. brucei. Lastly, Baldissera
et al. (2016) reported the trypanocidal effect of terpenes against T. cruzi, T. brucei and T.
evansi. Thus, the presence of tocopherols, phytosterols and terpenes in R. angustiflora
SFE-CO, extract (Pires et al. 2020) may be accountable for its efficacy in reducing the
number of trypomastigotes in this in vitro assay (Figure 3).

Baldissera et al. (2014) observed trypanocidal activity against T. evansi after 1 h
exposure to 1000 and 500 pg/ml of the aqueous, methanolic and ethanolic extracts of
Achyrocline satureioides; 100 and 50 pg/ml killed the protozoa after 9 h, thus characterizing
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a dose-dependent behavior. Chemical analyses of such extracts confirmed the presence
of flavonoids with recognized trypanocidal activity; these compounds cause death of
trypanosomes by different mechanisms (Tasdemir et al. 2006; Mamadalieva et al. 2011;
Baldissera et al. 2014). Luteolin and apigenin are among the flavonoids identified by
Tasdemir et al. (2006) and Mamadalieva et al. (2011), and they were also detected in the
UAE-EtOH extract of R. angustiflora by Pires et al. (2020). The present results corroborate
those in Baldissera et al. (2014): the highest concentrations of the extracts showed activity
in a shorter exposure time, thus indicating a dose-dependent effect (Figure 4). Moreover,
both studies describe the presence of flavonoids such as caffeic acid, quercetin, kaempferol
and rutin, which is the major flavonoid of R. angustiflora and A. satureioides. Therefore, the
reduction in the number of trypomastigotes observed when testing R. angustiflora UAE-
EtOH extract in vitro (Figure 4) was most likely due to the flavonoids which have been
identified in this product by Pires et al. (2020).

41 CONCLUSION

All dilutions of R. angustiflora SFE-CO, and UAE-EtOH extracts tested against M.
javanica eliminated more than 70% of the J2s. Additionally, both extracts led to 100% death
of T. evansiwithin the experimental period. The present findings suggest that R. angustiflora
has a functional utility in medicine, so its use as an active ingredient in new drug formulations
ought to be the aim of further research.
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Fig. 1. Number of live Meloidogyne javanica second stage juveniles (J2s) after exposure to the
SFE-CO, extract of Ruellia angustiflora.
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Fig. 2. Number of live Meloidogyne javanica second stage juveniles (J2s) after exposure to the
UAE-EtOH extract of Ruellia angustiflora.
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Fig. 3. Trypanocidal activity of the SFE-CO, extract of Ruellia angustiflora against Trypanosoma
evansi.
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Fig. 4. Trypanocidal activity of the UAE-EtOH extract of Ruellia angustiflora against
Trypanosoma evansi.
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