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ABSTRACT

Sonchus oleraceus has been used to relieve pain in Brazilian folk medicine and in culinary.
Nevertheless, available scientific information regarding this species is scarce; there are no
reports related to its possible effect on the central nervous system. This study evaluated the
antinociceptive, anxyolitic and antidepressant-like of hydroethanolic and dichloromethane
extracts of S. oleraceus .The formalin, hot plate, and tail immersion tests as well as acetic
acid-induced writhing were used to investigate the antinociceptive activity in mice. The
anxyolitic effect of S. oleraceusi was evaluated n mice submitted to the elevated plus-maze
and open-field tests. The putative antidepressant-like effects of extracts was evaluated on the
performance of male mice in the forced swimming test (FST) and tail suspension test (TST)
models predictive of antidepressive drugs. The extracts at test doses of 30-300 mg/kg, p.o.
clearly demonstrated antinociceptive activity in formalin, hot plate, tail immersion and acetic
acid-induced writhing tests. The extracts administered at 300 mg/kg, p.o. had a stronger
antinociceptive effect than indomethacin (5 mg/kg, p.o.) and morphine (10 mg/kg, p.o.). In
the elevated plus-maze test, the S. oleraceus extracts increased the percentage of open arm
entries and time spent in the open-arm portions of the maze. The extracts induce an anti-
thigmotactic effect, evidenced by increased locomotor activity into the central part of the open
field set-up. The extracts administered at 30- 300 mg/kg, p.o. had a similar anxiolytic effect to
clonazepam (0.5 mg/kg, p.o.). The immobility time in both FST and TST was significantly
reduced by acute oral treatment with the extracts (dose range 100-300 mg/kg), without
accompanying changes in ambulation, as assessed in an open-field test. This excluded the
possibility that the effect of the extracts is due to an activation of locomotion. The efficacy of
the extracts was found to be comparable to that of amitriptyline (10 mg/kg, p.o.). The extracts
of Sonchus oleraceus markedly demonstrated antinociceptive, anxyolitic and antidepressant-

like action in mice.



Key-words: Sonchus oleraceus, antinociceptive, anxyolitic and antidepressant.



RESUMO

Sonchus oleraceus € usada na medicina popular brasileira para aliviar dores em geral e na
culindria. Entretanto, faltam informagdes cientificas sobre esta espécie e ndo ha relatos de seu
possivel efeito no sistema nervoso central. Este estudo avaliou os efeitos antinociceptivo,
ansiolitico e antidepressivo dos extratos hidroetandlico e diclorometanico de S. oleraceus. Os
testes da formalina, placa quente, imersdo da cauda e contor¢des induzidas por dcido acético
foram usados para investigar a atividade antinociceptiva em camundongos. O efeito
ansiolitico de S. oleraceus foi avaliado em camundongos submetidos aos testes labirinto em
cruz elevado e campo aberto. O efeito antidepressivo dos extratos foi avaliado no desempenho
de camundongos machos no nado forcado e no teste de suspensao pela cauda que sao modelos
preditivos de farmacos antidepressivos. Os extratos nas doses de 30-300 mg/kg, v.o.
demonstraram atividade antinociceptiva nos testes da formalina, placa quente, imersdao da
cauda e contor¢des induzidas por dcido acético. Os extratos administrados na dose de 300
mg/kg, v.o. tiveram um efeito maior que a indometacina (5 mg/kg, v.0.) e a morfina (10
mg/kg, v.0.). No teste do labirinto em cruz elevado, os extratos de S. oleraceus aumentaram a
porcentagem de entradas e tempo nos bragos abertos. Os extratos induziram um efeito anti-
tigmotatico evidenciado por um aumento da atividade locomotora dos animais na parte central
do campo aberto. Os extratos administrados nas doses de 30-300 mg/kg, v.o. exerceram um
efeito ansiolitico similar ao clonazepam (0,5 mg/kg, v.0.). O tempo de imobilidade em ambos
os testes nado forcado e suspensdo pela cauda foi reduzido significativamente com a
administracdo dos extratos nas doses 100-300 mg/kg, v.o., sem mudancas na atividade
locomotora, como foi mostrado pelo teste do campo aberto. Isso exclui a possibilidade de que
o efeito do extrato possa ser devido a uma ativagdo locomotora. A eficicia dos extratos foi
comparada a amitriptilina (10 mg/kg, v.o0.). Os extratos de Sonchus oleraceus demonstram

atividade antinociceptiva, ansiolitica e antidepressiva em camundongos.



Palavras-chave: Sonchus oleraceus, antinociceptivo, ansiolitico e antidepressivo.
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1 REVISAO DE LITERATURA

1.1 PLANTAS MEDICINAIS

O uso de plantas no tratamento e na cura de enfermidades € tdo antigo quanto a
espécie humana. E ainda nos dias de hoje, nas regides mais pobres do pais e até mesmo nas
grandes cidades brasileiras, plantas medicinais sdo comercializadas em feiras livres, mercados

populares e encontradas em quintais residenciais (MACIEL et al., 2002).

As plantas medicinais sdo freqiientemente utilizadas com o intuito de substituir ou
auxiliar as terapias convencionais no tratamento de varias doengas. Entre outros fatores, a
preferéncia na utilizacdo das plantas medicinais decorre da facilidade de obtenc¢do e do baixo
custo. Porém, sabe-se que as plantas medicinais apresentam ampla diversidade de metabdlitos
secunddrios com diferentes atividades biolégicas (FARNSWORTH et al., 1985; SIMOES,
2003), justificando a necessidade de um aprofundamento no conhecimento das propriedades
dos produtos naturais derivados de vegetais e sua utilizacdo na formulacdo de medicamentos.
O maior problema para sua utilizacdo terapéutica no tratamento convencional das diversas
doencas € a falta de dados cientificos que comprovem a eficicia e a seguranca dos
medicamentos preparados a partir das plantas medicinais.

Ainda que os medicamentos derivados de plantas tenham uma boa aceitacdo pela
populacdo e estejam presentes no mercado farmacéutico, apenas uma pequena parcela das
plantas medicinais possui dados cientificos que comprovem sua eficicia e seu espectro
toxicoldgico, assim como garantia de qualidade do produto. Considerando-se os diversos
metabolitos secunddrios presentes nas plantas, as principais categorias de principios ativos
derivados de plantas sdo os terpendides, glicosideos, alcaldides e outros tipos. Como
exemplos relevantes, pode-se mencionar a morfina (Papaver somniferum), a digoxina
(Digitalis sp.), o taxol (Taxus brevifolia), o quinino (casca da Chinchona sp), a vincristina e a
vinblastina (alcaldides de Catharanthus roseus) (RATES, 2001).

Outras plantas como Hypericum perforatum que possui a hipericina, Ginkgo biloba
que contém cerca de 24% de flavondides e Valeriana officinalis que possui mais de 100
constituintes (ndo sendo conhecido os responsaveis por seu efeito sedativo), sdo exemplos da

diversidade de espécies utilizadas para fins medicinais fornecendo substrato para a producdo
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de compostos biologicamente ativos ou compostos passiveis de modificagdes e otimizagdes
estruturais que dao origem as entidades quimicas (SCHULTZ, 1998). E ainda, Panax ginseng
conhecido como ginseng, € uma das espécies medicinais mais famosas e preciosas consumida
em todo o mundo (TYLER, 1995). Embora exiba multiplas atividades bioldgicas, os
mecanismos de seus efeitos ainda s@o desconhecidos. Recentemente evidéncias demonstraram
que ginsenosideos, o principal componente do ginseng e derivado de triterpeno, produzem sua
atividade farmacolégica por modular proteinas de membrana tais como canais de ion
voltagem-dependente (KIM et al., 2002; LEE et al., 2007; NAH et al., 1995; SALA et al.,
2002).

O uso popular de plantas medicinais contribui de forma significativa para a obten¢do
de informacodes terap€uticas importantes, que foram sendo acumuladas durante séculos. De
maneira indireta, este tipo de cultura medicinal despertou o interesse de pesquisadores em
estudos envolvendo areas multidisciplinares sobre a flora mundial (MACIEL et al., 2002), em

especial a flora brasileira (PINTO et al., 2002).

1.2 FAMILIA ASTERACEAE

Asteraceae € também conhecida por Compositae e muitas de suas espécies sdo usadas
no cultivo devido ao seu valor biolégico. E uma familia que possui distribui¢io cosmopolita,
sendo a maior familia de Eucotiledoneas, com aproximadamente 1600 géneros e 23000
espécies. No Brasil a familia estd bem representada, ocorrendo aproximadamente 300 géneros

e 2000 espécies (CONCEICAO, 1982; LORENZI, 2000).

As espécies da familia Asteraceae sdo amplamente distribuidas pelo mundo, mas é
particularmente abundante no oeste dos Estados Unidos e do México, no sul do Brazil, ao
longo dos Andes, nas areas Mediterraneas, Sudeste Asidtico, Asia Central, Sul da Africa e
Australia (BREMER, 1994).

Muitas Asteraceae sdo cultivadas como ornamentais, podendo ser destacadas a
margarida (Leucanthemum vulgare) e os crisantemos (Chrysanthemum ssp). Pertecem a esta
mesma familia o girassol (Helianthus annuus), a alface (Lactuca sativa), a chicéria, o
almeirdo e a escarola (as trés pertencentes a Cichorium intybus). Diversas plantas medicinais

estdo também incluidas entre as Asteraceae, destacando-se a carqueja (Baccharis sp), o guaco
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(Mikania ssp), a mil-folhas (Achillea millefolium), a losna (Artemisia absinthium), a serrelha

(Sonchus oleraceus) e outras (SOUZA; LORENZI, 2005).

Plantas dessa familia sdo extensivamente estudadas quanto a sua composi¢cdo quimica
e atividade bioldgica, sendo que algumas tém proporcionado o desenvolvimento de novos
farmacos, inseticidas, entre outros. Intimeros trabalhos cientificos realizados com espécies da
familia Asteraceae apresentaram o isolamento de uma variedade de metabdlitos secundérios
com destaque aos terpenos, flavondides e poliacetilenos, que s@o responsaveis por diversas

atividades bioldgicas (DAVINO, 1989).

1.2.1 Sonchus oleraceus

A espécie Sonchus oleraceus conhecida popularmente por serralha, pertence a familia
das Asteraceae e é encontrada em quase todo o mundo sendo origindria da Europa e Norte da

Africa (CUNHA, 1989; VIEIRA; BARRETO, 2000).

E uma planta anual, herbécea, leitosa, ereta, pouco ramificada, com reprodugdo por
sementes. Possui um sabor amargo e paladar que lembra o espinafre. E usada em saladas e
também utilizada com fins medicinais. Cresce espontaneamente em solos agricolas de quase

todo o pais, onde é considerada planta daninha (VIEIRA; BARRETO, 2000).

S. oleraceus ¢é geralmente encontrada préxima as cercas € muros nos quintais € nos
terrenos baldios alcancando entre 40-110 cm de altura. Suas folhas sdo levemente serreadas e

esta espécie possui flores amarelas como demosntrado na figura abaixo.
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MJOLKTISTEL, SONCHUS OLERACEUS 1

Figura O1: Partes aéreas de Sonchus oleraceus

Na medicina tradicional brasileira, as partes aéreas de S.oleraceus sdo usadas em
saladas, infusdo ou decoccdo e € administrada oralmente para o tratamento de dores
estomacal, hepatite, infecccoes, inflamacgao, dores de cabeca e de dente, dores em geral e

reumatismo (DUARTE et al., 2002; VENDRUSCOLO; AGRA et al., 2007).

Na Itdlia, S. oleraceus é usada como depurativo, laxante e para facilitar a funcdo
hepdtica e intestinal (MANGANELI; TOMEIL 1999; GUARRERA, 2003). No Paquistado, as

raizes e folhas sdo usadas como diurética, laxativa e tonica (GHAZANFAR, 1994).

A planta contém triterpenos pentaciclicos como taraxasterol (Figura 02) o qual teve
um efeito analgésico comprovado e flavondides como apigenina 7-glicuronida (antioxidante)
e luteonina 7-glicosideo (Figura 03) (ESPINOSA et al., 2008). Alcaldides, cumarinas,
flavonodides e saponinas foram detectados nessa espécie tendo alguns destes divesras e
importantes atividades bioldgicas (MIYASE; FUKUSHIMA, 1987, GHAZANFAR, 1994;
GUARRERA et al., 2008).
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Figura 02: Estrutura quimica do taraxasterol isolado de S. oleraceus
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Figura 03: Estrutura quimica da luteonina 7-glicosideo isolada de S. oleraceus

Além disso, ha relatos de propriedade antioxidante do extrato de S. oleraceus sendo
que flavona (luteolina), flavondides (quercetrina e isoquercitina) e derivados de glicosideos
isolados mostraram-se responsaveis por esta propriedade (SCHAFFER et al., 2005; YIN et
al., 2008).

Um estudo dos constituintes quimicos de S. oleraceus coletada no Japao revelou a
presenca de seis compostos que foram isolados e elucidados sendo todos triterpenos. Sdo eles:
lupeol (Figura 04) que possui atividade antiinflamatéria, a-amirina e B-amirina (Figura 05)
que demonstraram possuir efeitos analgésicos, acido ursonico (Figura 06), acido oleandlico e
acido betulinico (Figura 06) possuindo esses trés ultimos atividade antiinflamatéria

(NGUEMFO et al., 2009; MESSIAS et al., 2008; BAI et al., 2008). Outros estudos ainda
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revelaram a presenca de acetato de germanicil (XU; LIANG, 2005). Entretanto nenhum teste
bioldgico foi realizado com esses compostos isolados da espécie S. oleraceus, sendo que as

atividades atribuidas sdo de compostos pertencentes a outras espécies.

Figura 04: Estrutura quimica do lupeol isolado de S. oleraceus
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Figura 05: Estrutura quimica de amirinas isoladas de S. oleraceus
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Figura 06: Estrutura quimica do 4cido betulinico e dcido ursonico isolados de S. oleraceus

A espécie S. oleraceus € conhecida popularmente por possuir diversas atividades
como analgésica e “fortificante dos nervos” as quais nos fazem pensar que ela possa agir no
SNC. Porém o maior problema para sua utilizag¢ao terapéutica no tratamento convencional das
diversas doencas € a falta de dados cientificos que comprovem a eficdcia e a seguranca dos
preparados a partir dessa planta. Para isso, sdo utilizados modelos em animais a fim de

verificar um possivel efeito antinociceptico, ansiolitico e analgésico.

1.3 DOR E NOCICEPCAO

1.3.1 Defini¢oes

A dor é uma experiéncia complexa e de componentes afetivo-motivacionais e
descriminativo, que geralmente origina-se no sitio da lesdo, sendo transmitida pelo sistema
nervoso periférico, processada em diversos niveis do sistema nervoso central e, finalmente,
percebida no cértex cerebral (PRADO; DEL BEL, 1998). Pode ser definida, segundo o Comité
de Taxonomia da Associacdo Internacional para o Estudo da Dor (I.LA.S.P.), como uma
sensacao ou experiéncia desagraddvel associada com um dano tecidual real ou potencial, ou

descrita como tal dano (MERSKEY; BOGDUK, 1994; MILLAN, 1999).
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E um mecanismo de demarcacdo de limites para o organismo e de aviso sobre a
ocorréncia de estimulos lesivos provenientes do meio externo ou do proprio organismo. A
importancia dessa funcdo protetora exigiu da natureza o desenvolvimento de todo um sistema

sensorial proprio para veicunlar as informag¢des nociceptivas (LENT, 2004).

Nocicepcao € um termo aplicado aos mecanismos neuroldgicos que detectam o
estimulo lesivo e € desprovido do componente afetivo-motivacional (FERREIRA, 2004). Essa
deteccao de lesdo tecidual ocorre através de transdutores especializados ligados a fibras dos
nervos periféricos do tipo A delta e fibras do tipo C. Se a estimula¢do dos nociceptores vai
resultar ou ndo em dor depende de inimeros fatores moduladores. A intensidade da dor
percebida varia consideravelmente, dependendo do humor do individuo, da quantidade de
distracdo com relacdo a dor, e das sugestdes positivas ou negativas de outras pessoas, assim
como de vdrios processos neuroldgicos periféricos e centrais que sdo capazes de modular a
transmissdo nas sinapses nas vias nociceptivas (SCHAILDE; RICHTER, 2004).

Diante da simplicidade da sensacdo da dor e da complexidade em seu mecanismo,
muitas pesquisas etnofarmacoldgicas tradicionais no uso de plantas medicinais para o alivio
da dor sdo vistas como estratégia produtiva e l6gica na procura por novas drogas analgésicas
(ELISABETSKY et al., 1995).

Muitos compostos quimicos presentes em diversas plantas possuem propriedades
analgésicas (CALIXTO et al., 2000). Exemplos disso, os alcaldides presentes em Papaver
somniferum, os canabindides da Cannabis sativa, a salicina e o 4cido salicilico presente em
Salix spp e indmeros alcaldides, terpendides, esterdides, flavondides, xantonas, taninos,

lactonas, glicosideos (HUA et al., 1997; CALIXTO et al., 2000).

1.3.2 Mecanismos da dor

Os receptores para dor (nociceptores) sdo terminacdes nervosas livres de fibras
mielinicas delgadas Ad e fibras nervosas amielinicas finas C que se distribuem por
praticamente todos os tecidos do organismo (superficie cutinea, parede das visceras ocas,
parénquima das visceras solidas, vasculatura, ossos e articulacdes, cOrnea, raizes dentdrias)

com excecdo do SNC (LENT, 2004).
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Uma vez estimulados quimica, mecanica ou termicamente, os nociceptores produzem
potencias receptores como todos os demais receptores sensoriais, € esses sdo codificados em
potenciais de acdo na membrana vizinha a extremidade especializada na transducdo. Apds
essas estimulagdes, a informacao nociceptiva € transmitida da periferia para as areas talamicas
e corticais por dois grandes sistemas de fibras ascendentes: o sistema anterolateral e o sistema
trigemial. O primeiro € responsavel pela transmissdo nociceptiva da regido de troncos e
membros, e o segundo, associa-se a percepcdo dolorosa da regido da face (MARQUEZ,

2004).

A informacgdo nociceptiva gerada pela despolarizacao no nociceptor é conduzida pelas
fibras aferentes primdrias tipo C ndo-mielinizadas e por fibras tipo Ad levemente mielinizadas
(neurdnios de primeira ordem) e retransmitidas para neurdnios de projecdo (neuronios de
segunda ordem) localizados no corno dorsal da medula espinhal e do trig€émio. Chegando a
medula espinhal, as fibras aferentes sdo principalmente organizadas nos feixes ascendentes,
principalmente o neoespinotaldmico (sensibilidade tipo discriminativa, neurossensorial) e o
palioespinotalamico (dimensao afetiva). Essas vias terminam no cortex sensorial e limbico,

respectivamente, apos sinapses no tilamo (BEAR et al, 2002).

Fibras tipo Ad e C levam informacdes ao sistema nervoso central (SNC) em diferentes

velocidades devido as diferencas nas velocidades de conducao de seus potenciais de agao.
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Talamo

Medula Espinhal

Figura 07: Representac@o esquemdtica dos neurdnios da via ascendente

O principal neurotransmissor liberado pelas fibras Ad e C € o glutamato, o qual gera
um rédpido potencial de ag¢do excitatorio nos neurdnios de segunda ordem. As terminacdes
nervosas das fibras do tipo C também liberam na fenda sindptica vérios neuropeptideos,
dentre eles a substincia P que desencadeard um lento potencial de acdo excitatério nos
neurdnios de segunda ordem. H&, portanto uma agdo coordenada do glutamato e dos

neuropeptideos para que ocorra a transmissao da informacao nociceptiva (LENT, 2004).

1.3.2.1 Vias descendentes envolvidas na modulacio da dor

Sabe-se que muitas classes de neurdnios da coluna dorsal, os préprios neurdnios
aferentes primdrios e fibras descendentes do cérebro exercem um grande potencial
modulatdrio sobre a transferéncia da informagdo nociceptiva. Apds entrar no corno dorsal da

medula espinhal, a informacdo nociceptiva proveniente das visceras estd sujeita ao
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processamento por uma diversidade de mecanismos, alguns dos quais potencializando e

outros inibindo sua tranferéncia para centros supra-espinhais (MILLAN, 2002).

As células do corno posterior podem ser inibidas pela transmissdo de informagdes
nociceptivas aos centros superiores por algumas regides cerebrais como, o cortex cerebral, a
formacdo reticular da medula oblonga e a substincia cinzenta periaquedutal. As fibras
descendentes dessas dreas inibem a transmissdo das fibras aferentes nociceptivas aos
neurdnios de projecdo, atuando sobre os interneurdnios inibidores do corno posterior

(COHEN, 2001).

O sistema analgésico endégeno € um mecanismo que interfere no limiar da dor. Ele
age nas estruturas do corno posterior da medula, através de neurotransmissores (serotonina,
noradrenalina, endorfina), que sdo liberados no tronco cerebral, levando a uma modulagao do

estimulo algico (LENT, 2004).

O fendmeno doloroso sofre um mecanismo de modulag@o na substancia gelatinosa da
medula e no tdlamo, que € explicada pela teoria das comportas de Melzack e Wall. As fibras
Ad, mielinicas, de condugio rapida, responsaveis pela condugdo de estimulos téteis, dolorosos
e pressao, agem aumentando a ativacdo de interneurdnios da substancia gelatinosa e fechando
a comporta. As fibras C sdo fibras amielinicas, de conduc¢ao lenta e que conduzem estimulos
dolorosos. Essas fibras agem de forma inversa as fibras Ad, ocasionando a abertura da
comporta, transmitindo o efeito dlgico. Os estimulos provenientes do cérebro, dependendo da
interpretacdo dada aos estimulos aferentes, podem abrir ou fechar as comportas. Desta forma,
gera um mecanismo segmentar € um supra-segmentar de inibi¢do ou falta de inibicdo do

fendmeno doloroso (MARQUEZ, 2004; BROOKS ; TRACEY, 2005).

Muitas espécies vegetais atuam inibindo ou diminuindo a dor, como sdo o caso de
anestésicos que agem nas vias ascendentes, ou analgésicos como os opidides (morfina) que
sdo agonistas dos receptores opidides e importantes na regulacdo normal da sensacdo da dor

ou inibindo processos inflamatdrios.

O processo inflamatério € um mecanismo benéfico e fisioldgico pelo qual o organismo
se defende contra infecgdes e tenta reparar danos teciduais ou perda de funcao (LAWRENCE
et al., 2002). A palavra inflamacgdo € derivada do “estado de se estar inflamado”. Inflamar
significa “colocar fogo” o que implica na cor vermelha, na possibilidade de aquecimento e na

geracdo de dor (TROWBRIGDE; EMLING, 1996).
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1.3.3 Avaliacdo experimental da resposta nociceptiva

Viérios modelos “in vivo” s@o utilizados na pesquisa de compostos com atividade
analgésica como o teste da formalina, que consiste de uma inje¢do subcutanea de formalina
em ratos ou camundongos determinando o aparecimento de uma gama de respostas motoras
bem caracterizadas, cuja quantificacdo permite que se avalie a intensidade da resposta
nociceptiva (DUBUISSON; DENNIS, 1977). A primeira fase, nos primeiros cinco minutos
apos a injecdo da formalina, € atribuida um carater neurogénico, sendo sensivel a analgésicos
opidides e a alguns agonistas das vias descendentes. A segunda fase 15-30 minutos apds a
injecdo € mais bem caracterizada como dor de origem inflamatoria, sendo sensivel a
analgésicos antiinflamatérios ndo esteroidais (DICKENSON; SULLIVAN, 1987; YAKSH et
al., 2001).

O teste de imersdo da cauda permite a obtencdo de informacgdes adicionais sobre o
mecanismo e o local da atividade antinociceptiva detectada, uma vez que o parametro
avaliado — reflexo de retirada da cauda — € de integracdo medular (IRWIN et al., 1951). Um
aumento no tempo de rea¢do do animal ao estimulo € geralmente considerado um importante
parametro para avaliar a atividade antinociceptiva central (RUJJANAWATE et al., 2003).
Este teste é capaz de diferenciar analgésicos periféricos e centrais (ASONGALEM et al.,

2004).

Teste da placa quente € outro tipo de teste que permite verificar a atividade
antinociceptiva de compostos, no caso dos extratos de S. oleraceus. O animal sobre uma
superficie aquecida a 50°C determina uma resposta caracteristica, na qual o animal troca
rapidamente o apoio dos pés (“sapateia”), levanta ou lambe uma das patas. A laténcia para o
aparecimento dessa resposta, cronometrado em segundos, pode ser considerada como
indicativo da intensidade da resposta nociceptiva a um estimulo térmico (WOOLFE;

MACDONALD, 1944; BARS, 2001).

Ja o teste de contor¢des adominais induzidas por 4cido acético caracteriza-se por
contragdo e rotacdo do abdomen, seguida pela extensdo de uma ou ambas as patas traseiras.
Esta resposta motora decorre da aplicacdo de um estimulo nociceptivo por via intraperitoneal.
A contagem do nimero de contor¢des ocorridas em um intervalo de tempo pré-determinado €

tomada como indice da resposta nociceptiva tempo (KOSTER et al., 1959).
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Com a finalidade de descartar possiveis efeitos sobre a atividade locomotora, o teste
do campo-aberto pode ser usado para avaliar a atividade exploratdria dos animais, ou seja, 0
nimero de cruzamentos com as quatro patas entre as divisdes do campo na periferia,
verificando se os extratos realmente tiveram atividade antinociceptiva ou se a dor causada
pelos estimulos citados anteriormente foi diminuida ou inibida devido a um decréscimo da
atividade locomotora indicativa de um possivel relaxamento muscular (MONTGOMERY,

1955).

1.4 ANSIEDADE

A ansiedade € uma desordem psiquidtirca de etiologia complexa e ainda ndo entendida
completamente. Juntamente com o medo constituem as primeiras respostas naturais de defesa
frente a um perigo potencial. O medo que sentimos pode ser rdpido e passageiro ou mais lento
e duradouro. Nos dois casos, tudo depende da natureza do estimulo que o provoca. As vezes
estamos distraidos e um ruido subido e intenso nos provoca um susto, que desaparece quando
percebemos que o estimulo é in6cuo e ja cessou. Outras vezes o estimulo é realmente
ameacador, e permanece prolongando o medo. H4 situagdes ainda que o estimulo seja virtual:
ndo estd necessariamente presente, embora possa acontecer a qualquer momento. Nesse caso
o medo se prolonga ainda mais. Quando isso ocorre continuamente durante muito tempo o
sentimento se transforma em um estado de estresse ou tensdo, e chega a um estado de emocao

chamada ansiedade (LENT, 2004; KIM; GORMAN, 2005).

Quando um ainmal é confrontado com uma ameaca a sua integridade fisica ou a
propria sobrevivéncia, ele apresenta um conjunto de respostas comportamentais e
neurovegetativas que caracterizam a reagao do medo. Pelo menos no homem, sabemos que
estas respostas vém acompanhadas de uma experiéncia extremamente desagradavel

(GRAEFF, 2005).

A ansiedade € a emocdo semelhante ao medo. Porém, enquanto este é o fruto de
ameaca definida, na ansiedade a fonte de perigo € incerta ou desconhecida. Contudo, as
alteracdes psicofisioldgicas que compdem a ansiedade sdao semelhantes as do medo,
podendo-se admitir a identidade bdsica dos mecanismos neurais que integram ambos 0s
estados emocionais (BLANCHARD; BLANCHARD, 1988; GUIMARAES; GRAEFF,
2001).
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A ansiedade e o medo produzem mudancas fisioldgicas por meio da ativagdo do
sistema simpdtico que reflete em aumento de batimentos e da for¢a de contracido do coragdo.
Esses efeitos sdo percebidos como palpitagdes, tremores, sudorese, sensacao de falta de ar
acompanhada de hiperventilacdo ou parada respiratéria. Pode ocorrer também hipersecrecao
gdstrica, aumento da motilidade intestinal e urgéncia para miccao devido a ativacdo da divisdo
parassimpdtica do sistema neurovegetativo (GUIMARAES; GRAEFF, 2001).

Na ansiedade os ajustes fisioldgicos extrapolam o ambito do sistema nervoso
autdbnomo e atingem o sistema enddcrino e imunitdrio. A ativacao da divisdo simpdtica causa
também a estimulacdo da glandula adrenal, cujas células secretam adrenalina e noradrenalina
(NA) que mimetizam as acdes da divisdo simpdtica do sistema nervoso autdbnomo. A
liberacdo desses hormdnios na corrente sanguinea acentua e prolonga as manifestacdes
fisiolégicas como taquicardia, sudorese e piloerecdo. Além disso, sob ativa¢do continua da
amigdala (“botao disparador acionado pelos estimulos causadores do medo™) e por retroacao
da concentracdo sanquinea aumentada de drenalina e noradrenalina, o hipotdlamo passa a
secretar hormonios liberadores do hormoénio adrenocorticotrofico (ACTH). Este hormonio
ativard a cortex adrenal, provocando a secre¢do sist€mica de hormonios glicocorticdides, que
tém efeitos sobre o metabolismo da maioria das células do organismo. Porém os mesmos
podem ter também acdo anti-imunitdria e anti-inflamatéria podendo provocar queda da
resisténcia as infec¢des (LENT, 2003; VAN de KAR; BLAIR, 1999).

Os benzodiazepinicos é a classe mais importante usada para tratar os estados de
ansiedade. Atuam de modo seletivo sobre os receptores A do GABA que mediam a
transmissdo sindptica inibitdria rapida, através do SNC. Os benzodiazepinicos potencializam a
resposta a0 GABA, por facilitarem a abertura dos canais de cloreto ativados pelo GABA
(KATZUNG, 2006). Os principais efeitos desses farmacos sao: reducdo da ansiedade e da
agressao, sedacdo e indu¢do do sono, reducdo do tonus musular e da coordenagdo, e possuem

ainda efeito anticonvulsivante (ARGYROPOULOS; NUTT, 1999).

Outros farmacos sdo usados para amenizar os efeitos da ansiedade, entre eles pode-se
citar: a buspirona que € um agonista parcial dos receptores 5-HT e possui atividade ansiolitica
com pequena sedacdo, e os barbitiricos que sdo depressores ndo-seletivos do SNC e
produzem efeitos que vao da sedacdo e reducdo da ansiedade a inconsciéncia e morte por
faléncia respiratoria e cardiovascular. Os inibidoresde recaptacdo de 5-HT, como a fluoxetina
e inibidores de captacdo mistos 5-HT/NA, sdo usados como famacos antidepressivos e

também mostram eficdica nos disturbios da ansiedade.
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Entretando, os farmacos ansioliticos produzem muitos efeitos indesejaveis como
aminésia, dependéncia, sindrome de abstinéncia, reacdo paradoxal e decréscimo da funcao
psicomotora (LADER; MORTON, 1991; KAN et al., 1997; SCHWEIZER; RICKELS, 1998).
Diante disso, tem-se a necessidade de novos farmacos ansioliticos com menor potencial de

induzir reacdes adversas.

Muitas plantas utilizadas pela medicina popular sdo capazes de atuar no
comportamento, humor e sensac¢des, € o entendimento de seus mecanismos de agao,
seguranca e eficdcia, € um desafio para os pesquisadores. Entre essas plantas pode-se citar
Passiflora incarnata, Valeriana officinalis e Piper methysticum (CARLINI, 2003). Na
procura de novas substancias ansioliticas e em virtude de que muitas plantas atuam no SNC,
foram utilizados modelos em animais a fim de verificar o efeito ansiolitico dos extratos da

planta em estudo.

1.4.1 Avaliacdo experimental da resposta ansiolitica

Além de um componente subjetivo (emocional) da ansiedade humana, ha efeitos
comportamentais e fisiolégicos mensurdveis, que também ocorrem em animais de
experimentcdo. Esses efeitos podem ser observados nos seguintes testes como no teste do
campo-aberto que é usado para avaliar a atividade ansiolitica dos animais considerando o
nimero de cruzamentos, com as quatro patas, no centro. Um aumento desse parametro indica
uma possivel atividade ansiolitica ou sedativa. Tipicamente os animais tendem a ficar por
mais tempo na periferia em comparagdo com a drea central. Essa preferéncia é conhecida
como tigmotaxia € o inverso leva a um efeito anti-tigmotético que pode ser obervado no

campo aberto e pode ser referido como uma acao ansiolitica (VALLE, 1970).

O teste do labirinto consiste em um aparato com dois bragos abertos, dois bragos
fechados e uma plataforma central. Os animais sdo colocados no cento de frente para um dos
bracos fechados e filmados por cinco minutos. As medidas comportamentais registradas sao:
freqiiéncia de entradas e o tempo despendido nos bragos abertos e nos fechados. Um aumento
seletivo nos parametros correspondentes aos bracos abertos (entradas e tempo) revela um
efeito ansiolitico, uma vez que caracterisiticas aversivas aos bracos abertos sdo consideradas
suficientes para produzir um comportamento padrdo exibidas pelos animais (PELLOW et al.,

1985; LISTER, 1987; FILE et al., 1990, CAROBREZ; BERTOGLIO, 2005).
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1.5 DEPRESSAO

A depressdo representa um problema mundial de sadde publica devido a sua
prevaléncia e ao impacto fisiologico. Pessoas de diferentes regides do mundo t€ém utilizado
plantas medicinais para aliviar as desordens afetivas. Esse tipo de terapia pode ser uma
alternativa no tratamento de depressdo e uma fonte para a farmacoterapia de doengas
psiquicas (ZHANG, 2004; SARRIS, 2007).

Muitas espécies vegetais possuem efeito antidepressivo em modelos animais e ja
foram elucidados seus mecanismos de a¢do como Apocynum venetum que possui flavonoides
atuando no sistema monoaminérgico e Hypericum perforatum que contém flavondides,
hiperforina, hipericina e rutina agindo por inibicao de recaptacao de 5-HT e NA e inibi¢ao da
MAO (CAO et al., 2003; CERVO et al., 2000; DAUDT et al., 2000; NOLDNER; SCHOTZ,
2000; GAMBARANA et al., 2001).

Diversos fatores participam da génese das depressodes, entre estes se podem citar os
neurofisiologicos. Tais fatores continuam sendo alvo de pesquisas, uma vez que, ainda nao se
encontram totalmente elucidados. A principal teoria bioquimica da depressdao é que esta €
causada por um déficit funcional das monoaminas (MAQ) (como serotonina e norepinefrina)
transmissoras em certos locais do cérebro, ou de seus receptores ineficientes, enquanto a

mania resultada de um excesso funcional (LAFER; FILHO, 1999). A fun¢ao dopaminérgica
reduzida também estd implicada na fisiopatologia da depressao (RAMPELLO et al., 2000).

As principais drogas usadas no tratamento da depressdo sdo agentes triciclicos
inibidores de recaptagdo de NA e 5-HT. Os compostos triciclicos inibidores de recaptacdo de
NA e 5-HT bloqueiam a recaptagdo de NA e 5-HT pela membrana neuronal do terminal pré-
sindptico, aumentando sua concentracdo na fenda sindptica. Outros compostos como
inibidores da MAO levam a um acimulo do neurotransmissor nas vesiculas sindpticas,
aumentando assim a quantidade de norepinefrina liberada por impulso nervoso. (NARANIJO,

2001; NASH; HACK, 2002).

A depressdao pode ter varias causas, incluindo predisposicdo genética e familiar,
distdrbios clinicos e psiquidtricos e uso de alguns farmacos. Seu tratamento é amplo uma vez

que a depressao constitui como uma sindrome complexa de gravidade variada.
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1.5.1 Avaliacdo experimental da resposta antidepressiva

A Farmacologia experimental usa conceitos e técnicas derivados tanto da
Farmacologia cldssica quanto da Psicologia, para estudar as interacdes entre drogas e
comportamentos. Alguns estudos investigam processos comportamentais ou psicolégicos que
sdo alterados pela administracdo de drogas. Entre esses estudos, estdo os testes “in vivo” que

sao utilizados na pesquisa de compostos com atividade antidepressiva.

O teste do campo aberto permite uma avaliacdo da atividade estimulante dos animais
sendo que o nimero de cruzamentos, com as quatro patas, entre as divisdes do campo na
periferia aumentado pode indicar que a substancia que foi administrada anteriormente,

exerceu atividade estimulante e nao antidepressiva (MONTGOMERY, 1955).

Outro teste usado na investigacdo da atividade antidepressiva € o teste da suspensao
pela cauda, onde os camundongos sdo pré-tratados com os diferentes compostos e submetidos
ao teste proposto por Stéru et al. (1985). O procedimento experimental consiste em suspender
os animais pela cauda, por um periodo de seis minutos, no qual € registrado o tempo total de
imobilidade para cada animal a partir do segundo minuto. Uma diminui¢do no tempo de

imobilidade do animal relaciona-se com um efeito antidepressivo.

E por fim, o teste do nado for¢cado é um modelo de indugdo de estresse utilizado nesse
estudo. Esse teste € feito de acordo com o método descrito por Porsolt e colaboradores (1997).
E utilizado um cilindro vertical de vidro, com dimensdes de 14 cm de didmetro e 25 cm de
altura, preenchido com dgua a 30°C até a altura de 20 cm. O volume de dgua deve permitir
que o animal possa nadar ou boiar (“float”) sem encostar as patas ou a cauda no fundo do
recipiente. Para o teste, cada camundongo € colocado no cilindro por seis minutos e serd
avaliado o tempo total boiando (tempo em que o animal faz pequemos movimentos somente
para manter a cabeca acima do nivel da dgua) e somente os quatro ultimos minutos siao
analisados. Como no teste de suspensdo pela cauda, o tempo de imobilidade diminuido indica

um efeito antidepressivo.

Muitas hipéteses tém sido desenvolvidas para explicar a adaptacdo fisica que € a
imobilidade observada nos dois ultimos testes citados acima (CRYAN; MOMBEREAU,
2004). Uma das hipdteses e a mais aceita € baseada na idéia de que o animal “perde a
esperanca de escapar’” de tal situacdo, em outras palavras a falta de persisténcia em escapar é

percibida como uma desisténcia e refletida em tempo de imobilidade descrito como um estado
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depressivo (THYERRY et al.,1984). Substancias antidepressivas revertem esse quadro
diminuindo assim o tempo de imobilidade fazendo com que o animal nio desista de escapar

das cituacoes impostas a ele.
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2 MATERIAL E METODOS - RESULTADOS E DISCUSSAO

Como descrito nas normas do Programa de Pds-graduacio em Ciéncias
Farmacéuticas, a critério do orientador e do discente, a dissertacdo pode ser apresentada sob a
forma de O1 (um) volume contendo: uma revisdo de literatura seguida de artigos cientificos
referentes aos resultados obtidos no desenvolvimento da pesquisa. Para tanto foram redigidos

trés artigos, todos ja submetidos.



36

2.1 ARTIGO 1

O artigo I mostra os materias e métodos detalhados e os resultados do efeito
antinociceptivo dos extratos hidroetandlico e diclorometanico das partes aéreas de Sonchus

oleraceus em modelos animais.

O artigo foi submetido na revista Journal of Ethnopharmacology com fator de impacto

2.049, em 26 de setembro de 2008.
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Abstract

Ethnopharmacological relevance: Sonchus oleraceus has been used to relieve pain in
Brazilian folk medicine.

Aim of the study: This study was conducted to establish the antinociceptive properties of
hydroethanolic and dichloromethane extracts from aerial parts of Sonchus oleraceus.
Materials and methods: The formalin, hot plate, and tail immersion tests as well as acetic
acid-induced writhing were used to investigate the antinociceptive activity in mice.

Results: The extracts at test doses of 30-300 mg/kg, p.o. clearly demonstrated antinociceptive
activity in all tests. The extracts administered at 300 mg/kg, p.o. had a stronger
antinociceptive effect than indomethacin (5 mg/kg, p.o.) and morphine (10 mg/kg, p.o.).
Conclusion: The extracts of Sonchus oleraceus markedly demonstrated antinociceptive action

in mice, which supports previous claims of its traditional use.

Key words: Nociception; Inflammatory pain; Analgesia; Tail flick assay; Tail formalin test;

Writhing test
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1. Introduction

Sonchus oleraceus L. (Asteraceae) has a widespread world distribution and is also common in
Brazil. It is considered to be native to Europe and North Africa and is commonly problematic
as an invader of many crops (Vieira and Barreto, 2000).

S. oleraceus is edible to humans as a leaf vegetable and is frequently consumed in
Mediterranean countries (Guil-Guerrero et al., 1998; Guarrera, 2003; Heinrich et al., 2005;
Guarrera et al., 2006; Lentini and Venza, 2007), Australia (Liu et al., 2007) and New Zealand,
particularly by the native Maori (Cambie and Ferguson, 2003). In South of Minas Gerais
(Southeast of Brazil), S. oleraceus is very important in the diets of rural people, especially
seasonally, and provides cash income to the harvester and relatively inexpensive vegetables to
the community.

In Brazilian traditional medicine, aerial parts of S. oleraceus, popularly known as “serralha,”
are used mostly in salad, infusion or decoction, and is administered orally for treating
stomachic pain, hepatitis, infections, inflammation, headaches, general pain, rheumatism and
toothaches (Duarte et al., 2002; Vendruscolo and Mentz, 2006, Agra et al., 2007). In Italy, S.
oleraceus 1s used as a depurative and laxative and to facilitate hepatic and intestinal function
(Manganeli and Tomei, 1999, Guarrera, 2003). In Pakistan, the roots and leaves are used as a
febrifuge, diuretic, laxative and general tonic (Ghazanfar, 1994). The plant contains
taraxasterol, apigenin 7-glucuronide, and luteolin 7-glucoside (Ghazanfar, 1994). Alkaloids,
coumarins, flavonoids and saponins have also been detected (Miyase and Fukushima, 1987;
Ghazanfar, 1994; Guarrera et al., 2008). In addition, antioxidant properties of the S. oleraceus

extract have previously been reported (El and Karakaya, 2004; Schaffer et al., 2005).
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Based on the traditional claims surrounding S. oleraceus and the lack of scientific studies on
its potential pharmacological properties, the objective of this study was to evaluate the

antinociceptive properties of extracted aerial parts of S. oleraceus in mice.
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2. Material and methods

2.1. Plant material

Aerial parts of S. oleraceus (Asteraceae) were collected in March 2008 in Alfenas, Minas
Gerais, Brazil. Dr. Geraldo A. da Silva, Department of Pharmacy of Federal University of
Alfenas, identified the plant, and the voucher specimen is deposited at the Herbarium of

Federal University of Alfenas—MG (voucher number 0194).

2.2. Preparation of the plant extracts and reference drugs

Aerial parts of S. oleraceus were air-dried at 40°C and powdered. For the hydroethanolic
extract (SoHE), the dried powder was extracted by percolation with 50% ethanol at room
temperature. The solvent was removed under reduced pressure and then dried with a spray
dryer (BUCHI Mini Spray Dryer B-290). For the dichloromethanic extract (SoDE), the dried
powder was extracted by percolation with dichloromethane at room temperature, and the
solvent was removed under reduced pressure. The residues were used for bioactivity
determination.

S. oleraceus extracts (SOHE and SoDE) were administered in 30, 100, and 300 mg/kg doses
after being suspended in vehicle (1% sodium carboxymethylcellulose suspension in distilled
water). Indomethacin (5 mg/kg) and morphine sulphate (10 mg/kg) in vehicle were used as
reference drugs. Test drugs were orally administered, except for morphine sulphate, which
was intraperitoneally administered in an equivalent volume of 10 ml/kg body weight of the

animal.

2.3. Assessment of antinociceptive activity of S. oleraceus extracts
Adult male Swiss mice (22-28 g), obtained from the Central Animal Facility of Federal

University of Alfenas, were housed in a temperature-controlled room with access to water and
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food ad libitum until they were used. All experiments were conducted in accordance with the
Declaration of Helsinki on the welfare of experimental animals and with the approval of the

Ethics Committee of Federal University of Alfenas.

2.3.1. Acetic acid-induced writhing in mice

Acetic acid (0.6% v/v, 10 ml/kg) was injected into the peritoneal cavities of mice, which were
placed in a large glass cylinder, and the intensity of nociceptive behavior was quantified by
counting the total number of writhes occurring between 0 and 20 min after stimulus injection,
as described earlier (Collier et al. 1968). Oral treatments (p.o.) with vehicle, indomethacin,
SoHE or SoDE were given one hour prior to acetic acid injection (n = 6 per group). Morphine
sulphate was intraperitoneally administered (i.p) 30 min before the test. The writhing response
consists of a contraction of the abdominal muscle together with a stretching of the hind limbs.

The antinociceptive activity was expressed as writhing scores over a period of 20 min.

2.3.2. Formalin-induced nociception

A formalin solution (5% in 0.9% saline; 20ul/paw) was injected into the hind paw plantar
surface (i.pl.), and the animals were individually placed in transparent observation chambers,
as previously described (Santos and Calixto, 1997). Oral treatments (p.o.) with vehicle,
indomethacin, SOHE or SoDE were given 1 h prior to formalin injection (n = 8 per group).
Morphine sulphate was administrated (i.p) 30 min before the test. The time spent in licking
the injected paw was recorded and expressed as the total licking time in the early phase (0-5

min) and late phase (20-30 min) after formalin injection.

2.3.3. Tail immersion test
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The lower two-thirds of the tail was immersed in a beaker containing water kept at 50 + 0.5°C
(Wang et al., 2000). The time in seconds until the tail was withdrawn from the water was
defined as the reaction time. The reaction time was then measured 0, 30, 60, and 120 min after
the oral administration of vehicle, SOHE, SoDE and morphine (n = 8 per group), with the
reaction time of zero minutes being the start of the test. The mice were exposed to hot water

for no longer than 20 s to avoid tissue injury.

2.3.4. Hot plate test

The hot plate was an electrically heated surface kept at a constant temperature of 50.0 +
0.5°C. Mice were placed on the heated surface within the Plexiglas walls to constrain their
locomotion on the plate, and the latency to a discomfort reaction (licking of the paws or
jumping) was recorded 0, 30, 60, and 120 min after oral administration of vehicle, SOHE,
SoDE or morphine (n = 8 per group), with the reaction time of zero minutes being the start of
the test. A cut-off time of 20 s was chosen to indicate complete analgesia and to avoid tissue

injury. The latencies for paw licking or jumping were recorded for each animal.

2.3.5. Open-field test

In order to discard the possible nonspecific muscle relaxants or the sedative effects of extract,
the motor performance of the mice was evaluated on the open-field apparatus (Archer, 1973).
Groups of mice (n = 6) were treated with vehicle (10 ml/kg, p.o.), SOHE or SoDE (30, 100
and 300 mg/kg, p.o.) one hour before the performance of the test. Each animal was placed in
the center of the open-field arena and allowed to have free ambulation for 5 min of

observation of the locomotion frequency (number of floor units the animal entered on all its

limbs).
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2.4. Evaluation of acute toxicity of the S. oleraceus extracts

SoHE or SoDE was orally administered to a group of mice, both male and female. The
behavior parameters observed after administration were convulsion, hyperactivity, sedation,
grooming, and increased or decreased respiration during a period of seven days. Food and

water were provided ad libitum.

2.5. Statistical analysis

The data obtained were analyzed using the GraphPad software program Version 4.0 and
expressed as a mean = S.E.M. Statistically significant differences between groups were
calculated by the application of an analysis of variance (ANOVA) followed by the Newman-

Keuls test. P—values less than 0.05 (p < 0.05) were used as the significance level.
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3. Results

3.1. Acetic acid-induced writhing in mice

The oral administration of SOHE (30-300mg/kg) and SoDE (100 and 300 mg/kg) caused a
significant reduction in the number of writhing episodes induced by acetic acid compared to
the control. Indomethacin and morphine produced a 61.1% and 98.2% reduction in acetic

acid-induced writhing movements compared to the control. The results are provided in Fig. 1.

3.2. Formalin test in mice

The SoHE and SoDE at doses of 30-300mg/kg, p.o. had a significant antinociceptive activity
compared to the control in both the early and late phases. The reference drug, indomethacin,
suppressed only the second phase of the formalin test, while morphine inhibited both phases

of the pain stimulus (Fig. 2).

3.3. Tail immersion and hot plate tests induced nociception in mice

As demonstrated in Fig. 3, SOHE (Fig. 3A) and SoDE (Fig. 3B) administrated at doses of 30—
300 mg/kg caused a significant increase in the tail-flick response latency time as compared to
the control animals. In the hot plate test, oral treatment with SOHE (Fig. 4A) and SoDH (Fig.
4B) at doses of 30-300 mg/kg increased the latency time as compared to the control group.

Morphine significantly increased the latency time in both tests.

3.4. Open-field test
Mice treated with SOHE or SoDE at 30-300 mg/kg did not cause a reduction in the numbers
of crossings and rearings when compared to the control group in the open-field test (data not

shown).
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3.5. Acute toxicity

The SoHE or SoDE at a dose of 0.5-5 g/kg, p.o. given to mice had no affect on their
behavioral responses during the observation period of seven days after administration. No
mortality was observed up to seven days of monitoring. The LDs, value of these extracts in
mice was therefore estimated to more than 5 g/kg, p.o. As the effective dose used in the
present study (100 mg/kg, p.o.) was 50-fold less than the dose used in the acute toxicity test, it
was safe to assume that the normal doses of 30, 100, and 300 mg/kg, p.o. given to mice in this

study were safe.
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4. Discussion

Sonchus oleraceus extracts demonstrated potent analgesic effects both in the visceral and
central nociceptive mouse models. An intraperitoneal injection of acetic acid can produce
peritoneal inflammation (acute peritonitis), which causes a response consisting of the
contraction of the abdominal muscles accompanied by an extension of the forelimbs and
elongation of the body. This writhing response is considered to be a visceral inflammatory
pain model (Koster et al., 1959), and this method has been associated with increased levels of
prostaglandins in the peritoneal fluids (Derardt et al., 1980). The results herein revealed that
S. oleraceus extracts had significantly reduced acetic acid-induced writhing responses, which
were similar to those of the reference drugs.

The antinociceptive effects of SOHE and SoDE were also verified on formalin-induced
spontaneous nociceptive behaviors. An intraplantar injection of formalin is a commonly-used
model of acute inflammatory pain, in which rodents display spontaneous nociceptive
behaviors consisting of flinching/shaking of the affected hind paw in two distinct phases
(Dubuisson and Dennis, 1977). The first and second phases are generally believed to reflect
excitation of peripheral afferent nociceptors and central sensitization, respectively (Dickenson
and Sullivan, 1987; Yaksh et al., 2001). Different mechanisms have been shown to be
involved in first and second phase nociceptive behaviors, based on the differential
pharmacology associated with these behaviors. For example, whereas second phase behaviors
are selectively attenuated by cyclooxygenase inhibitors, first and second phase behaviors are
attenuated by opioids (for review, see Yaksh et al., 2001). Like other substances that act on
the central nervous system (CNS), S. oleraceus extracts inhibited both phases of the test in a

manner similar to that of morphine. Moreover, the results of this test are in agreement with
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those obtained in the hot plate and tail immersion tests, confirming the central antinociceptive
effect of this extract.

In the tail immersion test, which consists of a thermal stimulus, an increase in the reaction
time is generally considered to be an important parameter for evaluating central
antinociceptive activity (Rujjanawate et al., 2003). This test is able to differentiate between
central and peripheral analgesics (Asongalem et al., 2004). The antinociceptive activity of the
S. oleraceus extracts was observed at a dose of 100 and 300 mg/kg, showing a similar effect
to that of morphine. This test also revealed that the antinociceptive effect of S. oleraceus
extracts on mice remained present for at least up to 120 min after administration of the
extract. The tail-flick response is believed to be a spinally-mediated reflex (Chapman et al.,
1985). The S. oleraceus extracts were found to have antinociceptive activity in the hot plate
test, which is a specific central antinociceptive test. The antinociceptive effects of S.
oleraceus extracts involve supraspinal as well as spinal components, as demonstrated by the
use of the hot plate (Yaksh and Rudy, 1976; Yaksh and Rudy, 1977; Yeung et al., 1977) and
tail immersion (Woolf et al., 1980; Luttinger, 1985) tests, respectively. The results suggest
that S. oleraceus extracts have a central antinociceptive effect, as shown by the prolonged
delay in response time when the mice were subjected to a nociceptive stimulus in the tail
immersion test, and also by the increase in reaction time of the mice in the hot plate test.

The present study showed the efficacy of the S. oleraceus extracts in different antinociceptive
responses generated by a chemical noxious stimulus produced by formalin or acetic acid
injections or by a thermal noxious stimulus in the hot plate and tail immersion tests. The
antinociceptive effects of S. oleraceus extracts occurred at doses that evoked no visible
modification in the overall behavior of the animals. However, further studies should be
carried out to investigate the molecular mechanism of action of the S. oleraceus extracts and

their participation in the pain inhibitory mechanisms in the CNS.
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Figure 1. Effects of S. oleraceus hydroethanolic extract (SOHE) and dichloromethanic extract
(SoDE) administered orally against acetic acid-induced writhing movements in mice. Animals
were pretreated orally with vehicle, SOHE (doses 30, 100, and 300 mg/kg), SoHE (doses 30,
100, and 300 mg/kg), indomethacin (INDO; 5 mg/kg) or morphine (MORP; 10 mg/kg) prior
to the acetic acid (0.6%, i.p.). Each column represents the mean with S.E.M. for six mice in
each group. The asterisks denote the significance levels when compared with the control

group (one-way ANOVA followed by Newman—Keuls test): *p<0.05; * p<0.01.

Figure 2. Effects of S. oleraceus hydroethanolic extract (SOHE) and dichloromethanic extract
(SoDE) given by oral route on the licking induced by formalin in mice. Animals were
pretreated orally with vehicle, SOHE (doses 30, 100, and 300 mg/kg), SoOHE (doses 30, 100,
and 300 mg/kg), indomethacin (INDO; 5 mg/kg) or morphine (MORP; 10 mg/kg) prior to
formalin. The total time spent licking the hindpaw was measured in the first (Panel A) and
second (Panel B) phases after intraplantar injection of formalin. Each column represents the
mean with S.E.M. for eight mice in each group. The asterisks denote the significance levels
when compared with the control group (one-way ANOVA followed by Newman—Keuls test):

#%p<0.01; *+%p<0.001.

Figure 3. Effects of S. oleraceus hydroethanolic extract (SOHE, Panel A) and
dichloromethanic extract (SoDE, Panel B) administered orally in the tail immersion test in
mice. Animals were pretreated orally with vehicle, SOHE (doses 30, 100, and 300 mg/kg),
SoHE (doses 30, 100, and 300 mg/kg) or morphine prior to the tail immersion test at 50°C.
Each column represents the mean with S.E.M. for eight mice in each group. The asterisks
denote the significance levels when compared with the control group (one-way ANOVA

followed by Newman—Keuls test): *p<0.05; **p<0.01; ***p<0.001.
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Figure 4. Effects of S. oleraceus hydroethanolic extract (SOHE, Panel A) and
dichloromethanic extract (SoDE, Panel B) administered orally in the hot plate test in mice.
Animals were pretreated orally with vehicle, SOHE (doses 30, 100, and 300 mg/kg), SoHE
(doses 30, 100, and 300 mg/kg) or morphine prior to the hot plate test at 50°C. Each column
represents the mean with S.E.M. for eight mice in each group. The asterisks denote the
significance levels when compared with control group (one-way ANOVA followed by

Newman—Keuls test): *p<0.05; **p<0.01; ***p<0.001.
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2.2 ARTIGO II

O artigo II descreve os materias e métodos e os resultados da avaliagdo da atividade
ansiolitica dos extratos hidroetandlico e diclorimetanico das partes aéreas de Sonchus

oleraceus .

O artigo foi submetido a publicacdo na Revista Journal of Ethnopharmacology com

fator de impacto 2.049, em 19 de novembro de 2008.
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Abstract

Ethnopharmacological relevance: Sonchus oleraceus has been used as a general tonic in
Brazilian folk medicine. Nevertheless, available scientific information regarding this species
is scarce; there are no reports related to its possible effect on the central nervous system.

Aim of the study: This study was conducted to establish the anxiolytic effect of extracts from
the aerial parts of S. oleraceus.

Materials and methods: This study evaluated the effect of hydroethanolic and
dichloromethane extracts of S. oleraceus in mice submitted to the elevated plus-maze and
open-field tests. Clonazepam was used as the standard drug.

Results: In the elevated plus-maze test, the S. oleraceus extracts increased the percentage of
open arm entries and time spent in the open-arm portions of the maze. The extracts induce an
anti-thigmotactic effect, evidenced by increased locomotor activity into the central part of the
open field set-up. The extracts administered at 30-300 mg/kg, p.o. had a similar anxiolytic
effect to clonazepam (0.5 mg/kg, p.o.).

Conclusion: These data indicate that Sonchus oleraceus extract exerts an anxiolytic-like effect

on mice.

Keywords: Asteraceae, Open-field; Elevated plus-maze;
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1. Plant.

Aerial parts of the Sonchus oleraceus (Asteraceae) plant were collected in March 2008 in
Alfenas, Minas Gerais, Brazil. Botanical identification was conducted in the Pharmacy
Department of the Federal University of Alfenas by Dr Geraldo A. da Silva. A voucher

specimen was deposited in the herbarium of the Federal University of Alfenas (# 0194).

2. Uses in traditional medicine

In Brazilian traditional medicine, aerial parts of S. oleraceus, popularly known as “serralha,”
are used mostly in salad; infusion or decoction; and are administered orally to treat stomach
pain, hepatitis, infections, inflammation, headaches, general pain, rheumatism, and even as a
general tonic (Duarte et al., 2002; Vendruscolo and Mentz, 2006, Agra et al., 2007). In
addition, the antioxidant properties of S. oleraceus extract have previously been reported (EI

and Karakaya, 2004; Schaffer et al., 2005).

3. Previously isolated components
The plant contains alkaloids, coumarins, flavonoids and saponins (Miyase and Fukushima,
1987; Ghazanfar, 1994; Guarrera et al., 2008). Taraxasterol, apigenin 7-glucuronide, and

luteolin 7-glucoside have also been detected (Ghazanfar, 1994).

4. Materials and Methods

4.1. Preparation of plant extracts and reference drugs

The aerial parts of S. oleraceus were air-dried at 40°C and powdered. For the hydroethanolic
extract (SoHE), the dried powder was extracted by percolation with 50% ethanol at room
temperature. The SOHE was concentrated until dry in a rotary evaporator and then dried with

a spray dryer (BUCHI Mini Spray Dryer B-290). For the dichloromethanic extract (SoDE),
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the dried powder was extracted by percolation with dichloromethane at room temperature, and
the solvent was removed under reduced pressure. The residues were used for determining
bioactivity.

S. oleraceus extracts (SOHE and SoDE) were administered in 30, 100, and 300 mg/kg doses
(n = 8 animals per group) after being suspended in vehicle (1% sodium
carboxymethylcellulose suspension in distilled water). Clonazepan (0.5 mg/kg; Roche, Brazil)

in vehicle was used as a reference drug. The tested drugs were administered orally.

4.2. Assessment of anxiolytic-like effect of S. oleraceus extracts

Adult male Swiss mice (22-28 g), obtained from the Central Animal Facility of the Federal
University of Alfenas, were housed in a temperature-controlled room with access to water and
food ad libitum. All experiments were conducted in accordance with the Declaration of
Helsinki on the welfare of experimental animals and with the approval of the Ethics

Committee of the Federal University of Alfenas.

4.2.1. Elevated plus-maze (EPM) test

The EPM consisted of two perpendicular open arms (30 cm X 5 cm) and two perpendicular
closed arms (30 cm x Scm x 25 cm). The open and closed arms were connected by a central
platform (5 cm X 5 cm). The maze was 50 cm above the floor. One hour after oral treatments,
the animal was placed at the center of the plus-maze with its nose in the direction of one of
the closed arms. The mouse was observed for 5 min, and the following parameters were
monitored: 1) number of entries in the open and closed arms, and 2) time spent by the animal
in the open and closed arms (Herrera-Ruiz et al., 2008). Anxiolytic compounds reduce the

animal’s natural aversion to open arms and promote the exploration thereof (Pellow et al.,
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1985; Lister, 1987). The apparatus was carefully cleaned with 10% ethanol solution after

every test.

4.2.2. Open-field test

The open-field arena (60 cm x 60 cm) was comprised of a white floor divided into 16 squares
(15 x 15 cm), enclosed by continuous 40-cm-high walls. In this test, each mouse was placed
in the center of the open field, which was novel to the animal. The number of peripheral
(adjacent to the walls) and central (away from the walls) squares entered by all four paws was
scored for 5 min (Gomes et al., 2008). Mouse behavior was continuously videotaped by a
video camera placed over the structure and then encoded using a continuous sampling
method. The anti-thigmotactic effect was considered as a ratio of the number of entries into
the central part as a proportion of the total entries (Prut and Belzung, 2003). The arena was

carefully cleaned with 10% ethanol solution after every test.

4.3. Statistical analysis

The data obtained were analyzed using the GraphPad software program Version 4.0 and
expressed as mean + S.E.M. Statistically significant differences between groups were
calculated by the application of an analysis of variance (ANOVA) followed by the Newman-

Keuls test. P-values less than 0.05 (p < 0.05) were considered significant.

5. Results

Administration of SOHE (dose of 100 and 300 mg/kg) or SoDE (dose of 300 mg/kg)
significantly increased the amount of time spent in the open arms of the EPM (p>0.05; Fig
1A), compared to vehicle administration. Additionally, compared to vehicle, the

administration of SOHE or SoDE (both at doses of 30-300 mg/kg) promotes a significantly
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greater percentage of entries into the open arms (p<0.05; Fig 1B), suggesting an anxiolytic
effect of this preparation. The total number of arm entries was not significantly different
among treatment groups (Fig 1C). Similarly, animals treated with clonazepam (0.5 mg/kg,
i.p.) demonstrated a significantly increased number of entries and increased time in the open
arms, as compared with controls.

The results for the open-field test are shown in Fig. 2. ANOVA demonstrated a significant
effect of treatment on the number of center entries and on the ratio of central/total entries.
Further analyses showed that SOHE, SoDE and clonazepam (standard drug; 0.5 mg/kg)
significantly increased the number of center entries and induced an anti-thigmotactic effect,
evidenced by increased locomotor activity into the central part of the open field. None of the

substances tested showed a significant effect on the number of peripheral entries.

DISCUSSION

The present study investigated the putative behavioral effects in mice of the hydroethanolic
and dichloromethanic extract from the aerial parts of S. oleraceus. The results demonstrate
that SOHE and SoDE have an anxiolytic-like effect at some of the tested doses in these two
murine models of anxiety.

The EPM stands as one of the most popular in vivo animal tests currently in use. The test was
further validated as an animal model of anxiety on pharmacological, physiological and
behavioral grounds (Carobrez and Bertoglio, 2005). In addition, the EPM is usually employed
as a pre-clinical screening to test new anxiolytic drugs. In our study, S. oleraceus extracts
induced an anxiolytic-like effect. Mice treated with SOHE or SoDE showed a significant
increase in both the percentage of entries and the time spent in the open arms of the EPM.
The behavior of rodents in the open field depends mainly on tactile sensory factors (Prut and

Belzung, 2003). Indeed, mice show thigmotaxic behavior as they lose tactile contact with the
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walls (Lamprea et al., 2008). After administration of SOHE or SoDE, we observed increases
in central locomotion in the central part of the device, suggesting that anti-thigmotaxic
behavior can be interpreted as an anxiolytic-like effect (Prut and Belzung, 2003).

Further studies should be carried out to investigate the molecular mechanism of action of S.
oleraceus extracts, as well as the impact on the central nervous system. However, the findings

presented here do validate the traditional medicinal uses of this plant.
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Legends.

Figure 1. Effects of hydroethanolic (SOHE) and dichloromethanic extract (SoDE) from the
aerial parts of S. oleraceus in mice, as measured by the absolute time spent in the open arms
(A), percentage of entries in the open arms (B), and number of total arm entries (C) during a 5
minute exposure to the elevated-plus-maze. Bars represents mean values (+ S.E.M.) for the
experimental group (n = eight animals per group). *P < 0.05; **P < 0.01; ***P < 0.001,

compared to vehicle group.

Figure 2. Effects of hydroethanolic (SOHE) and dichloromethanic extract (SoDE) from the

aerial parts of S. oleraceus in mice on central entries (A), peripheral entries (B), and the ratio
of central/total entries (C) during a 5 minute exposure to the open field. Bars represents mean
values (£ S.E.M.) for the experimental group (n = eight animals per group). *P < 0.05; **P <

0.01; ***P < 0.001, compared to vehicle group.



79

*k%

m

R R R R R R R R R R
s asasatatotetotetotets

O IRSSIEKIIKEKS
R RRRRRRRRRRRRRRRRRRRKS

B R R

R IKRRRIIAILLLKKR
IR LRIIIIRIIIKKRNBERS

— 150+

Figure 1.

T
o o o
o

S) swue uado uo Juads awi |

I T T
(=] 0 o 0
© < ™

sw.e uado ul si8jud Jo %

S8lJ)us SWJe [e10 |

30 100 300 Standart

30 100 300

Vehicle

drug

SoDE

SoHE

Figure 1. Vilela et al.



80

Figure 2.

* %%

DL

DIRIRIILRIOIRIIK
PRIXS
RS

RRRRIRITIIIIIIIIRL
RSIRRIRICIIIILLLLIK
S0 0RRRKK
Qotoleoletetetololetetetetotetetets!

T
o

p[el} uado ul
Salud [BJlua)

p[@1} uado ul
salue [esaydiiad

Al
o

S81IUd [B10}/[BJ1usD

drug

30 100 300 Standart
SoDE

30 100 300
SoHE

Vehicle

Figure 2. Vilela et al.



81

2.3 ARTIGO III

O artigo III descreve os materias e métodos e os resultados da atividade antidepressiva

dos extratos hidroetandlico e diclorimetanico das partes aéreas de Sonchus oleraceus.

O artigo foi submetido a Revista Journal of Medicinal Food com fator de impacto

1.342, no dia 3 de dezembro de 2008.
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Alfenas—MG, December 4th, 2008

Sheldon S. Hendler
Editor-in-Chief, Journal of Medicinal Food

Dear Dr. Hendler;

We would like to submit the manuscript entitled “Antidepressant-like activity of
Sonchus oleraceus in mouse models of immobility tests” to be considered for publication in
the Journal of Medicinal Food. The manuscript was edited for proper English language,
grammar, punctuation, spelling and overall style by native English speaking editors at
American Journal Experts (key: 1CD4-C4DC-3AF5-C003-04E6).

On the basis of the traditional claims regarding S. oleraceus and the lack of scientific
studies to establish its potential pharmacological properties, the objective of this study was to
evaluate the antidepressant effect of S. oleraceus extracts in mice. All experiments were
conducted in accordance with the Declaration of Helsinki on the welfare of experimental
animals and with the approval of the Ethics Committee of the Federal University of Alfenas.

The manuscript (or any part of it) has not been, and will not be, submitted elsewhere
for publication. All authors listed consented to the submission, and all data are used with the
consent of the individual responsible for generating the data.

Sincerely,

Alexandre Giusti-Paiva, PhD
Department of Biomedical Science
Federal University of Alfenas—MG
37130-000 - Alfenas - MG

Brazil

Phone: 55-35-3299-1303

E-mail: agiustipaiva@ gmail.com
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ABSTRACT

The aim of the present work is to evaluate the putative antidepressant-like effects of a
hydroethanolic and dichloromethanic extract from the aerial parts of Sonchus oleraceus
(Family: Asteraceae) on the performance of male mice in the forced swimming test (FST) and
tail suspension test (TST) models predictive of depression.

The hydroethanolic and dichloromethanic extracts, both in doses of 30, 100 and 300 mg/kg,
were orally administered (p.o.) one hour before carrying out FST or TST. The immobility
time in both FST and TST was significantly reduced by acute oral treatment with the extracts
(dose range 100-300 mg/kg), without accompanying changes in ambulation, as assessed in an
open-field test. This excluded the possibility that the effect of the extracts is due to an
activation of locomotion. The efficacy of the extracts was found to be comparable to that of
amitriptyline (10 mg/kg, p.o.).

The present study provides evidence for an antidepressant-like effect of the active principle(s)
present in the extracts of S. oleraceus in mice. Therefore, a standardized S. oleraceus extract
or its purified constituents could be of potential interest for the treatment of depressive

disorders.

KEY WORDS: depression; forced swimming test; tail suspension test; Asteraceae.
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INTRODUCTION

Depressive disorders represent a major public health problem owing to their high
prevalence and psychosocial impact.! People from different regions of the world have used
herbal medicines to alleviate affective disorders."” Herbal therapies may be effective
alternatives in the treatment of depression, and the search for novel pharmacotherapy from
medicinal plants for psychiatric illnesses, including depression, has progressed significantly in
the past decade.””

Sonchus oleraceus L. (Asteraceae) is edible to humans as a leaf vegetable and is
frequently consumed in Mediterranean countries,”® Australia’ and New Zealand, particularly
by the native Maori.'® South of Minas Gerais in Brazil (Southeast of Brazil), S. oleraceus,
known as “serralha”, is very important in the diets of rural people, especially seasonally, and
provides cash income to the harvester and relatively inexpensive vegetables to the
community.

In traditional Brazilian medicine, the aerial parts of S. oleraceus are used mostly in
infusion or decoction, and are administered orally for treating pain, headaches, and as a
general tonic.''"?

Based on the traditional claims surrounding S. oleraceus and the lack of scientific
studies of its potential pharmacological properties, the objective of this study was to examine
the antidepressant-like effect of the extract of S. oleraceus in the mouse tail suspension test

and forced swimming test, predictive models of antidepressant activity.”’ 15
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MATERIALS AND METHODS
Animals

Adult male Swiss mice (22-30 g), obtained from the Central Animal Facility of the
Federal University of Alfenas, were housed in a temperature-controlled room with access to
water and food ad libitum. All experiments were conducted in accordance with the
Declaration of Helsinki on the welfare of experimental animals and with the approval of the

Ethics Committee of the Federal University of Alfenas.

Preparation of plant extracts and reference drugs

The aerial parts of S. oleraceus were air-dried at 40°C and powdered. For the
hydroethanolic extract (SoHE), the dried powder was extracted by percolation with 50%
ethanol at room temperature. The SOHE was concentrated in a rotary evaporator and then
dried with a spray dryer (BUCHI Mini Spray Dryer B-290). For the dichloromethanic extract
(SoDE), the dried powder was extracted by percolation with dichloromethane at room
temperature, and the solvent was removed under reduced pressure. The residues were used for
determining bioactivity.

Animals were treated with the SOHE or SoDE (30, 100 and 300 mg/kg; n = 8 animals
per group) or with vehicle (1% sodium carboxymethylcellulose suspension in distilled water)
given by the p.o. 1 h before the experiments. Amitriptyline (10 mg/kg) in vehicle was used as

a reference drug. The tested drugs were administered orally.

Forced swimming test (FST)
Mice were individually placed in a glass cylinder (20 cm in height, 14 cm in diameter)
filled with water to a depth of 12 cm (28 £ 1°C). All animals were forced to swim for 6 min,

and the duration of immobility was observed and measured during the final 4 min interval of
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the test.'® All test swim sessions were recorded by a video camera positioned directly above
the cylinder. The immobility period was regarded as the time spent by the mouse floating in
the water without struggling and making only those movements necessary to keep its head

above the water.

Tail suspension test (TST)

The total duration of immobility induced by tail suspension was measured according
to a previously method described.'* Briefly, mice were suspended 50 cm above the floor by
adhesive tape placed approximately 1 cm from the tip of the tail. Immobility time was

recorded during a 6 min period."’

Locomotor activity test

To assess the possible effects of the SOHE and SoDE on locomotor activity, mice were
evaluated in the open-field paradigm as previously described.'® Mice were individually placed
in a box (60x60x50 cm) with the floor divided into 16 squares. The number of squares

crossed with the four paws was registered during a period of 5 min.

Statistical analysis

The data obtained were analyzed using the GraphPad software program Version 4.0
and expressed as mean + S.E.M. Statistically significant differences between groups were
calculated by the application of an analysis of variance (ANOVA) followed by the Newman-

Keuls test. P-values less than 0.05 (p < 0.05) were considered significant.
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RESULTS AND DISCUSSION

In the present study, hydroethanolic and dichloromethanic extracts of S. oleraceus
produced a significant antidepressant-like effect in mice as assessed by both the FST and the
TST. Furthermore, the effect of the extracts of S. oleraceus in the FST and TST was similar to
the effect produced by the oral administration of amitriptyline, used as a positive control.
Both the FST and TST are used routinely to characterize antidepressant activity of a wide
variety of test compounds.'**!

In the FST, mice are forced to swim in a restricted space from which they cannot
escape, and are induced to assume a characteristic behavior of immobility. This behavior
reflects a state of despair, which can be reduced by several agents that are therapeutically
effective in human depression. The administration of SOHE or SoDE significantly reduces the
time of immobility in FST (Fig. 1). The results from the FST indicate that at doses 100 and
300 mg/kg, SOHE and SoDE significantly reduced the duration of immobility compared with
vehicle control. In this regard, the effect of the two doses was indistinguishable as they
produced a comparable reduction of immobility in swimming.

The TST also induces a state of immobility in animals, in a similar fashion to that of

1422 The results

the FST. This immobility is often referred to as behavioral despair in animals.
of this study (reduction of immobility time) provide evidence that orally administered extracts
of S. oleraceus produce an antidepressant-like effect in the TST (Fig. 1).

The antidepressant-like effect of S. oleraceus extracts seems not to be associated with
any motor effects, since they had no effect on locomotor activity of mice as compared with
the control (Fig. 2). This indicates that increased motor activity was not involved in the

antidepressant-like action of the extracts in either the FST or the TST, and confirms that the

antidepressant-like effect is specific.
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In summary, our data indicate an antidepressant-like effect of the hydroethanolic and
dichloromethanic extracts of S. oleraceus, since the reduction of immobility time elicited by
its administration cannot be attributable to any psychostimulant effect. Phytochemical studies
have identified active components of S. oleraceus such as taraxasterol, apigenin 7-
glucuronide, and luteolin 7—glucoside.23 Alkaloids, coumarins, flavonoids and saponins have
also been detected.”*** However, a preliminary characterization of the extracts used in the
present study showed the presence of alkaloids, phenolic compounds, triterpenoids, steroids
and tannins in both the SOHE and the SoDE. Further chemical analysis of the extract will be
conducted to isolate and characterize the active principles responsible for the observed effects.

Since that use of S. oleraceus is prevalent, especially in rural areas,''" In order to
support appropriate and safe use of these medicines, it is essential to collect pharmacological
evidence for the action and the underlying mechanisms of these extracts. Whereas the precise
mechanisms by which S. oleraceus extracts produced antidepressant-like activity are not
completely understood, they may have potential therapeutic value for the management of

depressive disorders.
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LEGENDS

Figure 1. Effect of treatment with hydroethanolic (SOHE) or dichloromethanic (SoDE) extract
of S. oleraceus or standard drug (amitriptylin), given orally, on the immobility of mice in the
forced swimming test (top) and tail suspension test (bottom). Each column represents the
mean = S.E. of 8 animals per group. *P<0.05; **P<0.01; ***P<0.001 compared with the

vehicle-group.

Figure 2. Effect of treatment with hydroethanolic (SOHE) or dichloromethanic (SoDE) extract
of S. oleraceus or standard drug (amitriptylin), given orally, on locomotor activity evaluated
in the open field test. Each column represents the mean + S.E. of the number of squares

crossed in 5 min of locomotor activity test (n = 8 animals per group).
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3 CONCLUSAO

O trabalho mostrou o efeito dos extratos hidroetandlico e diclorometanico das partes
aéreas de S. oleraceus em diferentes respostas antinociceptivas geradas por estimulo nocivo
quimico produzido por inje¢do de formalina ou dcido acético, ou por estimulo nocivo térmico
nos testes de placa quente e imersao da cauda. Este efeito pode estar associado a presenca de

metabolitos secunddrio presentes na espécie em estudo, como flavondides e triterpenos.

Os extratos também induziram ao efeito ansiolitico, uma vez que os animais tratados
com 0s extratos mostraram um aumento significante em ambas as porcentagens de entrada e
tempo nos bragos abertos do labirinto em cruz elevado. Observou-se também um aumento de
locomog¢@o dos animais no centro do campo aberto sugeriu um comportamento anti-

tigmotéxico que pode ser interpretado como um efeito ansiolitico, semelhante ao clonazepam.

Os dados dos testes antidepressivos indicaram um efeito antidepressivo dos extratos,
uma vez que reduziram o tempo de imobilidade no teste de suspensc¢do pela cauda e nado
forcado. Esse efeito parece estar associado a nenhum efeito motor, uma vez que os animais
tratados ndo tiveram um aumento de atividade locomotora quando comparada ao controle no
teste do campo aberto, descartando assim um possivel efeito psicoestimulante. Estudos
demonstraram que flavondides podem ser substancias com atividade antidepressiva e S.

oleraceus possui esse metabdlito secundario.

Como S. oleraceus é conhecida e usada popularmente, é essencial esclarecer os
mecanismos de acdo dos extratos bem como isolar substancias que possam ser responsaveis

pelos efeitos apresentados nesse trabalho.



