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RESUMO

Pyrostegia venusta (Ker.) Miers (Bignoniaceae) € nativa do Cerrado Brasileiro e
popularmente conhecida como “cip6-de-sdo-jodo.” Na medicina tradicional brasileira,
a Pyrostegia venusta é usada como tonico geral, bem como para o tratamento de
diarréia, vitiligo, tosse e doengcas comuns do sistema respiratorio relacionadas a
infeccbes, tais como bronquite, gripe e resfriado. Este estudo foi conduzido para
avaliar os efeitos do extrato hidroetandlico das flores de Pyrostegia venusta (EHPV)
no comportamento doentio induzido por lipopolissacarideo em camundongos, avaliar
as propriedades anti-inflamatérias e analgésicas do EHPv e o seu peffil fitoquimico.
Para avaliar os efeitos do extrato hidroetandlico de Pyrostegia veusta administrado
oralmente no comportamento doentio induzido por lipopolissacarideo, o0s
camundongos foram submetidos aos testes de nado forgcado e campo aberto. O EHPv
foi usado para avaliar os efeitos anti-inflamatorios e analgésicos usando os testes de
edema de pata induzido por carragenina e peritonite; os testes de lambida de pata
induzida por formalina e contor¢ces abdominais induzidas por acido acético em
camundongos albinos Swiss, respectivamente. A administracdo de lipopolissacarideo
(LPS,100ug/kg, i.p.) aumentou o tempo que o animal permaneceu boiando no nado
forcado e diminuiu a atividade locomotora no campo aberto. O pré-tratamento com
EHPv nas doses de 100 e 300 mg/kg, v.o0., atenuou as alteracdes comportamentais
induzidas pelo LPS nos testes de nado forcado e campo aberto. Este efeito foi similar
ao pré-tratamento com dexametasona (1mg/kg), um farmaco esteroidal que inibe as
respostas imunes e inflamatérias, incluindo a producdo de citocinas. O EHPv nas
doses de 30-300 mg/kg v.o., claramente demonstrou efeitos anti-inflamatérios pela
reducdo do edema de pata induzido por carragenina e inibiu o recrutamento de
leucdcitos dentro da cavidade peritoneal. Os extratos testados nas doses de 30-300
mg/kg, v.o., claramente demonstraram atividade antinociceptiva nos testes de
formalina e contorcdes abdominais induzidas por &cido acético. O extrato de
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atenuou os comportamentos exploratorios e como depressivos, demonstrou acao anti-
inflamatoria e antinociceptiva em camundongos e nenhuma aparente toxidade aguda
na administracdo oral. Entdo, nossos resultados suportam prévias indicacdes do uso
dessas plantas nas terapias tradicionais e sugerem que essas plantas podem ser
usadas no tratamento de desordens que induzem o comportamento doentio, tais

como gripe e resfriado.

Palavras-chave: Pyrostegia venusta. Comportamento doentio. Efeito anti-inflamatorio
e analgésico.



ABSTRACT

Pyrostegia venusta (Ker.) Miers (Bignoniaceae) is native to the Brazilian
Cerrado and popularly known as “cip6-de-séo-jodo.” In traditional Brazilian medicine,
the Pyrostegia venusta are used as a general tonic as well as a treatment for
diarrhea, vitiligo, cough, and common diseases of the respiratory system related to
infections, such as bronchitis, flu and cold. This study was conducted to evaluate the
effects of a hydroethanolic extrac to flowers of Pyrostegia venusta (PvHE) on sickness
behavior induced by lipopolysaccharide in mice, to evaluate the anti-inflammatory and
analgesic properties of the PvHE and its phytochemical profile. To evaluate the effects
of orally administered Pyrostegia venusta hydroethanolic extract on
lipopolysaccharide-induced sickness behavior, mice were submitted to the forced
swim test (FST) and the open field test. The PvHE was used to evaluate the anti-
inflammatory and analgesic effects using carrageenan-induced paw oedema/
peritonitis and acetic acid-induced writhing/formalin-induced paw licking tests in Swiss
albino mice respectively. Lipopolysaccharide (LPS,100ug/kg, i.p.) administration
increased the time spent floating in the FST and depressed locomotor activity in the
open field. Pretreatment with PvHE at test doses of 100 and 300 mg/kg,p.o.
attenuated the behavioral changes induced by LPS in the FST and open field test.
This effect was similar to pretreatment with dexamethasone (1mg/kg), which is a
steroidal drug that inhibits immune and inflammatory responses, including cytokine
production. The PVHE at test doses of 30-300 mg/kg p.o. clearly demonstrated anti-
inflammatory effects by reduced paw edema induced by carrageenan and inhibited
leukocyte recruitment into the peritoneal cavity. The extracts are tested in doses of 30-
300 mg/kg, p.o. clearly demonstrated antinociceptive activity in acetic acid-induced
writhing and formalin tests. The extract of Pyrostegia venusta attenuated the
depressive-like and exploratory behaviors induced by lipopolysaccharide and
demonstrated anti-inflammatory and antinociceptive action in mice and no apparent
acute toxicity on oral administration. Thus, our results supported previous claims of the

usefulness of these plants in traditional therapies and suggest that these plants may



be useful in the treatment of disorders that induced sickness behavior, such as flu and

cold.

Key-words: Pyrostegia veusta. Sickness behavior. Anti-inflammatory and

antinociceptive effects.
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1 INTRODUCAO

Desde os primérdios da civilizacdo, a procura pelo tratamento das principais
doencas que acometem a humanidade tem sido uma preocupacdo constante da
populacdo. Essa informacdo é facilmente comprovada pelos inimeros registros
encontrados nas primeiras civilizagbes que habitaram a terra. Basicamente, 0sS
recursos terapéuticos utilizados pelos nossos ancestrais concentravam-se nos
recursos da natureza, notadamente nas plantas, animais e minerais. Com certeza, a
principal contribuicdo para o desenvolvimento da terapéutica moderna foi a utilizacéo
das plantas medicinais, inicialmente pelos Egipcios e que depois foi alastrando para
outras regiées do mundo. Ha registros do uso de muitas plantas medicinais, como a
papoula (Papaver somnniferum), maconha (Cannabis sativa), babosa (Aloe vera),
dentre outras, ha milhares de anos antes de Cristo. Contudo, foi somente no século
XIX que se iniciou a procura pelos principios ativos presentes nas plantas medicinais,
criando assim, os primeiros medicamentos com as caracteristicas que nés o0s
conhecemos atualmente (CALIXTO; SIQUEIRA JR, 2008).

O Brasil possui a maior biodiversidade do mundo, compreendendo mais de
50.000 espécies de plantas superiores (20-22% do total existente no planeta). Em
funcdo disso e, sobretudo pela grande tradicdo do uso das plantas medicinais pela
medicina popular no Brasil, o interesse pelos estudos das propriedades medicinais
das plantas, vem sendo explorado extensivamente pelos pesquisadores brasileiros e,
mais recentemente, pela industria farmacéutica, interessada em desenvolver novos
medicamentos (CALIXTO; SIQUEIRA JR, 2008).

O cerrado brasileiro, conhecido por Savana Neotropical, representa uma das
maiores regides biogeograficas do mundo, com mais de 7000 espécies de plantas
vasculares nativas (MENDONGCA et al.,1998). E um tipico ecossistema do centro e
sudeste do Brasil e representa o segundo maior bioma da América do Sul depois das
florestas tropicais. Abrangia inicialmente um quarto do Brasil, sendo um ecossistema

altamente ameacado devido a introducao da agricultura intensiva de
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soja e criagdo de gado nessa &rea nas ultimas duas ou trés décadas (BLATT et al.,
1998). As espécies vegetais encontradas no Cerrado tém sido usadas pelas
comunidades locais para o tratamento de varias doencas e o potencial para encontrar
moléculas promissoras para varias aplicacées ja tem sido demonstrado em diversos
modelos biolégicos (ESPINDOLA et al., 2004; De MESQUITA et al., 2005a, 2005b;
RODRIGUES et al., 2005; De MESQUITA et al., 2007; De MESQUITA et al., 2009;
MELO; SILVA et al., 2009).

Entre as inUmeras espécies vegetais de interesse medicinal, encontram-se as
plantas da familia Bignoniaceae, a qual compreende aproximadamente 120 géneros e
800 espécies. A espécie P. venusta, pertencente a esse género, é conhecida
popularmente como “Cipé-de-Sdo-Joao” e nativa do Cerrado Brasileiro (DOS
SANTOS; BLATT, 1998). Na medicina tradicional brasileira, as partes aéreas da P.
venusta sdo usadas principalmente na infusdo ou decocc¢éo. Elas sdo administradas
oralmente como ténico e tratamento de vitiligo, diarréia, tosse e doengas comuns do
sistema respiratério relacionadas a infecgdes, tais como bronquite, gripe e resfriado
(FERREIRA et al., 2000; SCALON et al., 2008; CARDOSO et al., 2009).

Baseado na informacado etnofarmacoldgica da Pyrostegia venusta, este estudo
foi conduzido para a investigacdo dos efeitos anti-inflamatorio, antinociceptivo e
comportamental do extrato hidroetandlico das flores de P. venusta nos testes de
edema de pata induzido por carragenina, peritonite, contor¢fes abdominais induzidas
por acido acético, lambida da pata induzida por formalina, nado forcado e campo

aberto, respectivamente.
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2 REVISAO DE LITERATURA

2.1 Familia e género da espécie Pyrostegia venusta

De acordo com Souza e Lorenzi (2005), a familia BIGNONIACEAE possui
distribuicdo pantropical e compreende cerca de 120 géneros e 800 espécies. No
Brasil, ocorrem cerca de 50 géneros e 350 espécies. Esta é uma familia com grande
potencial ornamental e sdo cultivadas entre nés plantas como a tulipa-africana
(Spathodea campanulata), a sete-léguas (Podranea ricasoliana), o0s ipés
(principalmente pertencentes ao género Tabebuia, mas também Sparathosperma,
Tecoma e Cybistax) e o jacaranda-mimoso (Jacaranda mimosifolia).

Destacam-se como plantas nativas, o ipé ou pau-d'arco (Tabebuia spp.), a
caixeta (Tabebuia cassinoides), que pode formar grandes agrupamentos em areas
alagaveis litordneas, e as carobas (Jacaranda spp.). Lianas desta familia, incluindo
0s géneros Arrabidaea, Anemopaegma e Pithecoctenium, sdo muito comuns nas
bordas das florestas e a flor-de-sao-jodo (Pyrostegia venusta) ocorre também como
invasora de culturas. Nos cerrados € relativamente comum um arbusto de flores
amarelas, conhecido pelo nome popular de bolsa de pastor (Zeyheria montana)
(SOUZA; LORENZI, 2005).

As plantas desta familia sdo arvores, arbustos ou lianas, geralmente com
gavinhas. As folhas sédo de disposicdo oposta, raramente verticiladas ou alternas,
em geral compostas, sem estipulas. Inflorescéncia cimosa ou racemosa, mais
frequentemente paniculada. As flores s&o vistosas, diclamideas, bissexuadas,
zigomorfas. Calice pentamero, gamossépalo, prefloracdo imbricada. Corola
bilabiada, pentdmera, gamopétala, prefloracdo imbricada. Quatro estames,
didinamos, com estaminddio, epipétalos, anteras rimosas. Disco nectarifero
geralmente presente. Ovario supero, bicarpelar, bilocular ou raramente unilocular,
com placentacdo axial ou raramente parietal, placenta bipartida, geralmente
pluriovulado. Fruto capsular loculicida ou septicida, raramente baga, sementes em
geral aladas (SOUZA; LORENZI, 2005).

Pyrostegia C. Presl € um género de quatro espécies da familia Bignonieae

(Bignoniaceae). O género é nativo da América do Sul tropical, sendo a P. venusta
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(Ker Gawl.) Miers, uma planta ornamental. Como a maioria dos membros da familia
Bignonieae, todas as espécies do género Pyrostegia sao lianas trepadeiras
apresentando folhas compostas, quatro estames e semente bialada. Trés das
espécies (P. cinera, P. dichotoma e P. venusta) sdo aparentemente polinizadas por
beija-flores e possuem flores vermelho- alaranjadas (raramente amarelas). A quarta
espécie (P. millingtonioides), que é provavelmente a mais polinizada, € fortemente
perfumada e apresenta corola branca (POOL, 2008).

A espécie P. cinera Bureau ex K. Schum é encontrada no Brasil em campinas
proximas a Manaus, estado do Amazonas. Floresce no periodo de maio a julho e
novembro, produzindo frutos em novembro. A P. dichotoma Miers ex Schum é
encontrada na Guiana, Suriname, Venezuela, Colémbia, Peru, Bolivia e Amazobnia
do Brasil. Na Colémbia, floresce em janeiro; na Guiana e Suriname em fevereiro,
setembro e outubro; na Venezuela em margo; e no Peru, Bolivia e Brasil de junho a
outubro. A espécie P. millingtonioides é encontrada no Brasil, nos estados do Para e
Maranhdo e floresce no periodo de julho a agosto. A P. venusta (Ker Gawl.) Miers é
encontrada no Atlantico e sul do Brasil, do Piaui ao Rio Grande do Sul, sul do
Paraguai e nordeste da Argentina (POOL, 2008). E encontrada em &reas do cerrado,
que é um tipico ecossistema do centro e sudeste do Brasil. Além disso, é invasora
de pastos, sendo também encontrada nas orlas das matas, nos campos, no litoral e
na beira das estradas (DE SAMPAIO, 1991 citado por FERREIRA et al., 2000). O
periodo de florescéncia € de junho a setembro, e de producéo de frutos de julho a
dezembro. No Brasil, € conhecida popularmente como cip6-de-sao-jodo, cipd caititu,
cipo tinga, dedo de mocga (POOL, 2008).

A P. venusta possui ampla distribuicdo no Brasil, do sul ao nordeste, com
excecao do norte.Na medicina tradicional brasileira, as partes aéreas da P. venusta
sdo usadas principalmente na infusdo ou decoccdo. Elas sdo administradas
oralmente como tonico e tratamento de vitiligo, diarréia, tosse e doencas comuns do
sistema respiratério relacionadas a infec¢des, tais como bronquite, gripe e resfriado
(LORENZI, 1982; FERREIRA et al., 2000; SCALON et al., 2008; CARDOSO et al.,
2009).

Houve motivacdo em se estudar a quimica de Bignoniaceae quando

comprovou-se as diversas atividades biologicas e farmacologicas do lapachol
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(prenilnaftoquinona) e de varios de seus produtos de transformacdes biossintéticas
ou quimicas (GOTTLIEB; MORS, 1980 citado por SANTOS; BLATT, 1997), sendo o
género Tabebuia o mais estudado (GOTTLIEB,1982 citado por SANTOS; BLATT,
1997).

Os vegetais superiores sintetizam e acumulam uma grande diversidade de
compostos fendlicos, cujo papel no metabolismo da planta ndo esté inteiramente
elucidado (JULKUNEN-TITO, 1985 citado por SANTOS; BLATT, 1997). Os fendis
vegetais sd0 numerosos e variados, estando representados em quase todas as
classes de metabdlitos secundarios (SMITH, 1976 citado por SANTOS; BLATT,
1997). Os taninos, como classe individual, ttm sido os compostos fendlicos mais
estudados em ecologia quimica, depois de fendis totais, os quais tém merecido
maior atencdo (SANTOS; BLATT, 1997). As flavonas e flavondis presentes nas
folhas, sdo os principais pigmentos de absorcdo de luz UV por apresentarem
sistemas conjugados (HARBONE, 1977 citado por SANTOS; BLATT, 1997).

A literatura registra estudo quimico das folhas de P. venusta baseda em
flavondides. Em um estudo, realizado por Santos e Blatt (1997), foram realizadas
analises quantitativas de flavondides, fendis sollveis e taninos de folhas de P.
venusta coletadas na mata e no cerrado, a fim de verificar a influéncia desses
bi6coros na sua producdo. Nao houve diferencas significativas entre as plantas de
mata e cerrado, sugerindo que a espécie nao apresenta plasticidade fenotipica
baseada nesses caracteres, considerando as diferencas de solo dos locais de
coleta. Além disso, ndo foram detectados taninos nas folhas desta espécie. Em um
outro estudo, flavonas e glicosideos de flavonas foram obtidos das folhas de cinco
espécies da familia Bignoniaceae. Observou-se um predominio de flavondis sobre
as flavonas em todas as amostras analisadas (BLATT et al., 1998).

Os flavondides tém sido reconhecidos como responsaveis por atividade
antialérgica, antiinflamatoéria, antiviral, antiproliferativa e anticancerigena (FERREIRA
et al., 2000). Além disso, foi observada atividade antioxidante, como inibidores de
xantina oxidase e eliminadores de superoéxidos (COS et al.,1998).

A literatura registra estudo fitoquimico do extrato etandlico das raizes de P.
venusta, sendo identificadas quatro substancias, alantoina, os esteréides -

sitosterol e 3-g-O-g-D-glicopiranosilsitosterol e a flavona hesperedina (FERREIRA et
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al., 2000). Das flores, j4 foram isolados g-sitosterol, n-hentriacontano, 7-O-g-D-
glicopiranosilacacetina e meso-inositol (DUBEY; MISRA, 1976 citado por FERREIRA
et al., 2000). A flavona acacetina, aglicona de 7-O-g-D-glicopiranosilacacetina,
revelou atividade antiinflamatéria, protetora capilar e espasmolitica (BUCKINGHAM
et al., 1994 citado por FERREIRA et al., 2000 ). H4 achados que revelam que o
meso-inositol inibe a formacdo de adenoma (WATTENBERG, 1995 citado por
FERREIRA et al.,, 2000). A composicdo e a concentracdo dos constituintes
carotendides maiores em extratos de pétalas frescas e secas de flores da P.
venusta, foram gquantificados. Neste estudo, foram encontrados seis carotendides
maiores, o g-caroteno, g-criptoxantina, neoxantina, luteina, violaxantina e zeaxantina,
sendo a luteina o principal componente, seguido pelo g- caroteno. O contetdo de
luteina (mg/kg) nos extratos de pétalas secas foi cerca de 2,6 a 2,9 vezes maior do
que nos extratos de pétalas frescas (TINOI et al., 2006).

Do extrato etandlico das raizes, foram identificadas quatro substancias,
alantoina, os esterdides g- sitosterol e 3-g-O-g-D-glicopiranosilsitosterol e a flavona
hesperedina (FERREIRA et al., 2000).

Figura 1: Pyrostegia venusta (Ker.) Miers
Fonte: VELOSO (2010)
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Figura 2: Distribuicdo das espécies de Pyrostegia, excluindo as espécies cultivadas e aparentemente
as naturalizadas. Pyrostegia cinerea Bureau ex K. Schum. (<), P. dichotoma Miers ex K. Schum. (e),
P. millingtonioides Sandwith (o), and P. venusta (Ker Gawl.) Miers (A).

Fonte : POOL (2008, p. 499).

Diante do uso popular da espécie no tratamento de doencas inflamatérias do
trato respiratério, foi proposta a avaliacdo da atenuacdo do comportamento doentio
em camundongos previamente tratados com o extrato hidroetandlico das flores de
P.venusta. E descrito na literatura que durante infeccdo bacteriana ou viral, ha
ativacdo de macrofagos e producédo de mediadores inflamatorios tais como citocinas
(KELLEY et al.,, 2003; DANTZER, 2009). A exposi¢do a endotoxinas ou citocinas
provoca sintomas neuropsicologicos coletivamente referidos como comportamento
doentio. Alguns desses sintomas incluem anedonia, fatiga, letargia, depressao, sono
e aneroxia (DANTZER, 2009). Os aparatos utilizados para avaliar o comportamento
doentio foram: campo aberto, que consiste na avaliagéo da atividade locomotora dos
animais, e nado forcado, que € um teste comumente usado para avaliar a atividade
depressiva e antidepressiva, consistindo na marcacao do tempo em que o animal

permaneceu boiando.
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2.2 Comportamento doentio induzido por citocinas: Uma resposta neuroimune

como consequéncia da ativagcdo da imunidade inata

A inflamacdo e as respostas inflamatorias sdo moduladas por uma
comunicacdo bidirecional entre o sistema neuroendocrino e o sistema imune. O
sistema nervoso central sinaliza o sistema imune através de vias hormonais e
neuronais, através do eixo hipotdlamo-hipofise-adrenal e sistema nervoso
autonémico. Os mediadores imunes e citocinas podem atravessar a barreira
hemato-encefalica, ou sinalizar indiretamente através do nervo vago ou segundos
mensageiros. Assim, doencas como a depressdo e sintomas como a febre, estéo
relacionadas a sinalizacdo das citocinas, que sdo produzidas nos sitios inflamatorios
no cérebro (ESKANDARI et al., 2003).

O sickness behavior (comportamento doentio) € descrito como um conjunto
de alteracbes comportamentais em decorréncia de um processo infeccioso
provocado por virus ou por bactéria, caracterizado por reducdo de apetite, dores na
musculatura e articulacdes, mal-estar, fadiga e febre (DANTZER, 2009).

O microrganismo infeccioso ao invadir o corpo, encontra a primeira linha de
células de defesa (células do sistema imune inato) que sao representadas pelos
monaocitos, macrofagos e pelas células de Kupffer do figado. As células fagocitarias
expressam receptores Toll-like (TLRs) na sua superficie que em contato com o
patdogeno, produzem citocinas pro-inflamatdrias, que incluem principalmente a
interleucina 1 (IL-1a e IL-1B), IL-6 e fator de necrose tumoral a (TNF-a). Essas
células expressam receptores TLR4s que reconhecem o lipopolissacarideo (LPS),
presente na parede celular de bactérias gram-negativas (DANTZER, 2009).

O LPS se liga ao TLR4, levando a producéo de citocinas pro-inflamatorias (IL-
1a e IL-1B), que sédo capazes de induzir a prépria sintese e a sintese de outras
citocinas (TNF-a e IL-6), dessa forma, potencializando sua acdo, ou levando a
producdo de citocinas anti-inflamatérias (IL-10 e IL-1Ra, que € o0 antagonista
especifico de receptores de IL-1), antagonizando sua acdo (DANTZER, 2009).

Ha trabalhos que mostram que a administracéo periférica de LPS, IL-13 ou
TNF-a, mimetizam todos os sintomas que caracterizam o estado doentio, tais como:

febre, ativacédo do eixo hipotalamo-hipdéfise-adrenal (HAA), reducédo da ingestédo de
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comida e outras atividades comportamentais, e a retirada do meio fisico e social
(DANTZER, 2008 citado por DANTZER, 2009).

Assim, esses achados experimentais indicam que as citocinas pro-
inflamatorias medeiam os sinais clinicos da resposta do hospedeiro a infec¢do. As
alteracbes fisiologicas e comportamentais que ocorrem no estado doentio s&o
mediadas no SNC (DANTZER, 2009).

Tém sido propostos dois mecanismos pelos quais a IL-1 e outras citocinas
agem no cérebro: uma rota neural representada pelos neurdnios aferentes primarios
e uma rota humoral.

A primeira hipétese, a de que as citocinas agem indiretamente no SNC por
ativar neurdnios aferentes, foi baseada no reconhecimento de que o calor e a dor,
gue séo sinais de inflamacao, requerem processos sensoriais, 0 que implica que 0s
mediadores inflamatorios liberados no local da lesdo ou infeccdo sao capazes de
sinalizar o cérebro. Quando LPS ou citocinas sao injetados dentro da cavidade
abdominal, ha inducdo de inflamacédo no peritbnio. Uma das principais rotas de
sensibilidade visceral é representada pelas vias aferentes do nervo vago. Essas vias
contém macrofagos e células dendriticas no seu revestimento perineural, que
expressam na membrana TLRs e produz IL-13 em resposta a injeg¢éo intraperitoneal
de LPS (GOEHLER et al.,1999 citado por DANTZER, 2009).Neurdnios sensoriais do
nervo vago expressam receptores para IL-1, e a IL-1B que estimulam a atividade
sensorial vagal (EK et al., 1998 citado por DANTZER, 2009).

Além da rapida comunicagdo neuroimune descrita acima, ha a rota humoral
gue envolve a producéo de citocinas pré-inflamatdérias pelas células fagociticas que
estdo localizadas nos 6rgaos circumventriculares e nas células endoteliais dos vasos
do cérebro, em resposta aos patdégenos ou citocinas. Isto leva a producdo local de
citocinas e intermediarios moleculares, tais como prostaglandinas (PGE2) e oxido
nitrico. A PGEZ2 representa o principal mediador da febre induzida por citocina e da
ativacdo do eixo HHA . Ha relatos que o pré-tratamento com inibidores da
ciclooxigenase (COX-2) atenua a febre e a ativagcdo do eixo HHA (RIVEST et al.,
2000; ROMANOVSKY, 2000 citado por DANTZER, 2009). A COX-2 e a
prostaglandina E sintase sao expressas nas células endoteliais dos vasos

sanguineos e macrofagos perivasculares. Sdo induzidas apés a administragdo



23

intravenosa de IL-1[3, levando a produgao de PGE2. A PGE2 se difunde dentro do
parénquima cerebral e age nos receptores neuronais EP3 ou EP4 no tronco
encefalico e estruturas neurais hipotalamicas que estdo envolvidas no controle da
atividade do eixo HHA e na regulacdo da temperatura corporal. Estas areas incluem
0 nucleo catecolaminérgico do tronco encefalico, o nucleo paraventricular do
hipotalamo e a &rea pré-optica ventromedial (DANTZER, 2009).

De Paiva et al., 2010, avaliou a possivel participacdo das prostaglandinas no
comportamento doentio induzido por lipopolissacarideo. Foi observado que a
administragdo de LPS via intraperitoneal aumentou o tempo que o animal
permaneceu imovel no teste de suspensdo pela cauda e o tempo que o animal
permaneceu boiando no teste de nado forcado. Além disso, diminiu a atividade
locomotora no campo aberto e o numero de transicdes entre os compartimentos
escuro e claro. O pré-tratamento com nimesulida, indometacina ou dexametasona
atenuou as alteracbes comportamentais nos testes citados acima, fornecendo a
evidéncia que a sintese de prostaglandinas é necesséaria para as alteracfes dos
comportamentos exploratorio e como depressivo.

A ingestdo reduzida de leite agucarado induzida por LPS e IL-1 esta
associada com a indugdo de COX-2 no endotélio cerebral (DUNNA et al., 2006).
Este comportamento de reducdo de preferéncia a sacarose € conhecido por
anedonia. Estes pesquisadores administraram IL-1B e LPS via intraperitoneal.
Observou-se que a IL-18 e o LPS aumentaram a expressdo de COX-2 no cérebro
com consequente reducéo da ingestao alimentar e de leite agucarado.

Swiergiel and Dunn (2007) avaliaram os efeitos da IL-13 e LPS nos testes de
labirinto em cruz elevado e campo aberto. Neste estudo, foi observado que tanto a
IL-18 quanto o LPS induziram diminuicbes nas entradas nos bracos abertos e
fechados, indicando decréscimo na atividade geral. Tanto a IL-1B e o LPS
diminuiram o numero de linhas cruzadas na periferia, bem como no numero de
vezes que o animal levantou-se e executou o processo de higienizagdo. Entédo, os
resultados sugerem uma redugéo da atividade locomotora dos animais nos testes de
campo aberto e labirinto em cruz elevado.

Dunn e Swiergiel (2005) avaliaram os efeitos da interleucina-1p € do LPS nos

testes de suspenséo pela cauda e nado forgado em camundongos. Esses dois
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testes sdo os mais usados comumente para avaliar a atividade depressiva e
antidepressiva. Neste experimento, foi observado que ambos, IL-13 e LPS, podem
induzir comportamento como depressivo nos testes de suspensdo pela cauda e
nado forcado, pois houve um aumento no tempo de imobilidade e no tempo que o
animal pemaneceu boiando. De forma paralela, foi observada reducdo na ingestao
alimentar e na atividade no campo aberto. Portanto, os efeitos observados nos
testes de nado forcado e suspensdo pela cauda podem ser atribuidos a uma
reducdo na atividade locomotora, ndo fornecendo suporte para o efeito depressivo.

No presente trabalho, o pré-tratamento nas doses de 30, 100 e 300 mg/kg do
extrato hidroetandlico das flores de Pyrostegia venusta em camundongos, atenuou
o comportamento doentio induzido por LPS nos testes de nado forcado e campo
aberto. Estes resultados foram analogos aos efeitos do pré-tratamento da
dexametasona, uma droga esteroidal, que inibe as respostas imunes e inflamatérias,
incluindo a producdo de citocinas e prostaglandinas (EDDLESTON et al.,2007,;
WANG et al.,2008; YANG et al., 2009). Os resultados indicam que o EHPv contém
principios ativos responsaveis por esses efeitos, e suportam o uso da P. venusta no
tratamento de doencas inflamatdrias respiratérias, como gripe e resfriado.

Diante dos resultados obtidos, avaliamos as propriedades anti-inflamatorias
através dos testes de peritonite e edema de pata induzido por carragenina; e
antinociceptivas através dos testes de contor¢cdes abdominais induzidas por acido

acético e lambida de pata por injecao intraplantar de formalina.
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2.3 Mediadores Inflamatdrios e Transmisséo Nociceptiva

Sabe-se que os mediadores inflamatorios, representados pelas citocinas,
prostaglandinas, cininas e neurocininas, estdo envolvidos na fisiopatologia da dor e
sdo responsaveis pela sensibilizacdo dos nociceptores dos aferentes primarios da
dor. Assim, dois grupos de mediadores inflamatérios sdo igualmente importantes na
transmissdo nociceptiva: aqueles que promovem uma sensibilizacdo dos
nociceptores (hiperalgesia), e outro que ativa 0s nociceptores sensibilizados. As
citocinas, destacando-se as interleucinas IL-1, IL-2, IL-6 e IL-8 como as mais
importantes, e as prostaglandinas seriam 0s principais representantes do primeiro
grupo e as cininas (bradicinina) do segundo. A sensibilizacdo dos nociceptores, que
esta associada com a dor inflamatoria, é descrita como o decréscimo do limiar
nociceptivo. Esta diminuicdo do limiar nociceptivo pode corresponder a um estado
clinico conhecido como hiperalgesia, que € melhor definida em modelos animais
como hipernocicepcdo, porque a percepcdo da dor em animais ndo é Obvia
(CARVALHO; LEMONICA,; 1998; VILLARREAL et al., 2009).

Destacam-se como produtos de danos teciduais e da inflamacéo: prétons
extracelulares, acido araquidénico e outros metabdlitos de lipideos, serotonina,
bradicinina, nucleotideos e NGF (fator de crescimento do nervo). Cada um desses
fatores pode alterar a excitabilidade neuronal diretamente por interagir com canais
de ions na superficie celular, ou se ligar a receptores metabotrobicos e mediar seus
efeitos através da cascata de segundos mensageiros (WOOLF; SALTER, 2000).

Ha descrito na literatura, que o monofosfato ciclico de adenosina (AMPc) tem
papel na sensibilizacdo dos nociceptores induzida por um estimulo inflamatério
(ALEY; LEVINE, 1999; CUNHA et al., 1999). O aumento do AMPc é frequentemente
associado com a ativacdo da proteina cinase A em diferentes tipos de células
(ALBERTS et al., 2002). Aléem disso, tem sido demonstrado que a proteina cinase A
participa na hipernocicepcao inflamatéria (CUNHA et al., 1999). Galdino et al., 2010,
demonstrou que a via enddégena NO/GMPCc/KATP participa na antinocicepcao
induzida no exercicio aerobico, pois ja foi observado aumento dos niveis de nitrato
apos o exercicio (PEREZ et al., 2002).
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A ativacao do nociceptor ndo somente transmite mensagens aferentes para a
medula espinhal dorsal, e desta para o cérebro, mas também inicia o processo de
inflamacé&o neurogénica. Os nociceptores liberam neurotransmissores, notavelmente
a substancia P e o peptideo relacionado ao gene da calcitonina, induzindo
vasodilatacdo, extravasamento de plasma, bem como a ativacdo de células néo
neuronais, como neutroéfilos e mastécitos (JULIUS; BASBAUM, 2001).

Os sistemas sensoriais tém o papel de informar ao cérebro sobre o estado do
meio externo e interno do organismo. A dor é uma percepcao, que é detectada pelo
sistema nociceptivo, o qual € um componente de controle de resposta a
homeostase. A dor foi definida pela Associagéo Internacional para o Estudo da Dor
(IASP) como “uma experiéncia sensorial e emocional desagradavel que € associada
a lesdes reais ou potenciais ou descrita em termos de tais lesdes”. O termo
nociceptivo refere-se ao potencial do estimulo em produzir leséo tecidual e reagéo
do organismo (LE BARS et al.,2001).

As fibras que inervam regibes da cabeca e corpo possuem Seus COrpos
celulares localizados nos ganglios da raiz dorsal e trigeminais e sao categorizadas
em trés principais grupos baseado nos critérios anatdbmico e funcional. Assim, as
fibras AB e Aa sdo mielinizadas e de grande diametro e detectam estimulo in6cuo
aplicado sobre a pele, musculo e articulagdes, nao contribuindo dessa maneira para
a dor. Sao fibras que apresentam uma rapida velocidade de conducéo. As fibras de
meédio e pequeno diametro sdo pouco mielinizadas e ndo-mielinizadas, fiboras Ad e C
respectivamente, apresentam baixa velocidade de conducdo e que constituem a
maioria dos nociceptores. As fibras Ad e C sao responsaveis por mediar a primeira
fase (rapida) e a segunda fase (lenta) da dor, respectivamente. Ambas detectam
estimulo quimico, mecanico e térmico (BASBAUM; JESSELL, 2000).

Os nociceptores séao capazes de detectar uma ampla faixa de modalidades de
estimulos, incluindo aqueles de natureza quimica e fisica. Essa caracteristica 0s
distingue dos neurdnios sensoriais de outros sistemas. Além disso, um Uunico tipo de
estimulo pode interagir com mdaltiplos nociceptores, capacitando a célula em integrar
a informacéo e responder com mudancas complexas no meio fisiologico (RAJA et
al., 1999).
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A aplicacdo de um estimulo elétrico tem as vantagens de ser quantificavel,
reproduzivel e ndo-invasivo e de produzir sinais aferentes sincronizados. Entretanto,
apresenta sérias desvantagens. Primeira, a estimulacdo elétrica ndo é um tipo
natural de estimulo como aqueles encontrados pelos animais no seu meio. Além
disso, o estimulo elétrico intenso excita uma fracdo de fibras n&o-diferenciais
periféricas, incluindo as fibras de grande didmetro, que ndo estdo implicadas
diretamente na nocicepgao, bem como finas fibras Ad e C, que medeiam sensacoes
de frio e calor, bem como informacao nociceptiva. O calor € o estimulo mais seletivo
dos receptores cutaneos. Consequentemente, categorias especificas de axdnios
periféricos, incluindo fibras termo sensitivas e nociceptivas, podem ser excitadas.
Entretanto, o fraco poder cal6rico dos estimuladores que sédo geralmente usados
(lampadas radiantes) tem sido uma limitacdo deste método (LE BARS et al., 2001).

Respostas produzidas por estimulo mecanico nocivo sdo formadas em
relacdo a intensidade e/ou duracéo do estimulo, de reflexos através de vocalizagoes.
Tem a desvantagem de ativar mecanoreceptores e nociceptores, ndo sendo um
estimulo especifico. A estimulacdo quimica envolve a administracdo de agentes
algogénicos, que sdo substancias capazes de produzir a dor. E importante a
diferenciacdo entre o estimulo nociceptivo e estimulo algogénico. O primeiro é
caracterizado por ativar nociceptores, capaz de lesar o tecido, e o segundo capaz de
produzir a dor, mas nao provoca dano tecidual (e como tal ndo pode ser chamado de
estimulo nocivo). Representam uma forma de estimulacdo lenta ou muito lenta, o
que o diferencia das outras formas de estimulo, mas sdo também progressivos e de
longa duracédo. Os modelos de dor visceral ou peritoneal em animais envolvem a
administracdo de agentes algogénicos (LE BARS et al., 2001; YEOMANS, 1996).

No presente trabalho, foi avaliada a propriedade anti-inflamatdria através dos
testes de edema de pata e peritonite. O teste de edema de pata induzido por
carragenina € um modelo amplamente empregado para o screening de compostos
anti-inflamatérios. O modelo experimental exibe alto grau de reprodutibilidade. Em
camundongos, a resposta inflamatéria induzida pela carragenina é caracterizada por
uma resposta bifasica com marcada formacdo de edema resultante da rapida
producdo de varios mediadores inflamatoérios, tais como histamina, bradicinina e

serotonina (primeira fase), que € subsequentemente sustentada pela liberacao de
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prostaglandinas e o6xido nitrico (segunda fase) com pico as 3 horas, produzidas
pelas isoformas induziveis de COX (COX-2) e oOxido nitrico sintase (iNOS),
respectivamente (SEIBERT et al., 1994).

A peritonite consiste na migracdo leucocitaria para a cavidade peritoneal
induzida por lipopolissacarideo. Os neutrofilos sdo uma classe de células
sanguineas, que sao parte do sistema imune e um dos cinco maiores tipos de
leucdcitos. A neutrofilia € um dos sinais da inflamacédo e quando o LPS, o maior
componente da parede celular de bactérias Gram-negativas, € administrado,
observa-se um recrutamento de neutréfilos do sangue para os tecidos (BOZZA et al.,
1994). In vivo, o LPS pode interagir com diferentes receptores de superficie de
macrofagos, especialmente o complexo receptor 2 CD14/Toll, levando a eventos de
sinalizacao intracelular e consequente secrecdo de meiadores inflamatoérios tais
como interleucina-1 (IL-1) e fator de necrose tumoral a (TNFa), que é um fator
quimiotéatico essencial para a neutrofilia (YANG et al.,1998).

Para a avaliacdo da atividade antinociceptiva, foram utilizados os testes de
contor¢cdes abdominais induzidas por &acido acético e formalina. O teste de
contor¢cdes € um modelo utilizado para avaliar a potencial atividade analgésica de
drogas. Tem sido sugerido que o acido acético atua liberando mediadores
endogenos que estimulam os neurdnios nociceptivos (COLLIER et al., 1968). E um
modelo de dor visceral e a biossintese de prostaglandinas desempenham um papel
importante no mecanismo nociceptivo (DUARTE et al., 1988). Este € um método
sensivel a drogas anti-inflamatérias néo-esteroidais, e aos narcoticos e a outras
drogas de acao central (COLLIER et al., 1968;. SANTOS et al., 1998).

O teste de formalina consiste em duas fases: aguda e tardia (HUNSKAAR;
HOLE, 1987). A primeira fase e a segunda fase do teste da formalina tem
propriedades diferenciais e, portanto, este teste é util ndo apenas para avaliar as
substancias analgésicas, mas também para elucidar o mecanismo de analgesia
(SHIBATA et al., 1989). A fase inicial, denominada dor nao-inflamatoria, é um
resultado da estimulagao direta de nociceptores e reflete a dor central; na segunda
fase, a denominada dor inflamatéria, € caracterizada pela inflamacéo local com
liberacdo de mediadores inflamatoérios e hiperalgesia (HUNSKAAR; HOLE , 1987).
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3 OBJETIVO GERAL

O objetivo deste trabalho foi verificar se o extrato hidroetanélico das flores de
Pyrostegia venusta apresenta propriedades farmacoldgicas usando protocolos

experimentais com camundongos.

3.1 Objetivos especificos

Avaliar o efeito anti-inflamatério, antinociceptivo e comportamental do extrato

hidroetandlico das flores de Pyrostegia venusta em camundongos.
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4 RESULTADOS

Conforme descrito nas normas do Programa de Poés-graduacdo em
Ciéncias Farmacéuticas, artigo 22, a critério do orientador e do discente, a
dissertacdo poderd ser apresentada sob a forma de 01 (um) volume contendo:
uma revisdo da literature, 1 artigo cientifico (nGmero minimo), tendo o mestrando
como primeiro autor, representativo dos resultados obtidos no desenvolvimento
da pesquisa proposta no programa.

No presente trabalho, os resultados serdo apresentados a seguir, um

artigo publicado e outro artigo submetido no Journal of Ethnopharmacology.
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Aim of the study: Pyrostegio venusta (Ker.) Miers (Bignoniaceae) is native to the Brazilian Cerrado and
popularly known as “cipd-de-sao-jodo.” In traditional Brazilian medicine, the Pyrostegia venusta are
used as a general tonic as well as a treatment for diarrhea, vitiligo, cough, and common diseases of the
respiratory system related to infections, such as bronchitis, flu and cold. This study was conducted to
evaluate the effects of a hydroethanolic extract of flowers of Pyrostegia venusta on sickness behaviors
induced by lipopolysaccharide in mice.
Materials and methods: To evaluate the effects of orally administered Pyrostegia venusta hydroethanolic
extract (PvHE) on lipopolysaccharide-induced sickness behaviors, mice were submitted to the forced
swim test (FST) and the open field test.
Results: Lipopolysaccharide (LPS, 100 pgfkg, i.p.) administration increased the time spent floating in the
FST and depressed locomotor activity in the open field. Pretreatment with PvHE at test doses of 100 and
300 mg/kg, p.o. attenuated the behavioral changes induced by LPS in the FST and open field test. This
effect was similar to pretreatment with dexamethasone (1 mg/kg). which is a steroidal drug that inhibits
immune and inflammatory responses, including cytokine production.
Conclusion: The extract of Pyrostegia venusta attenuated the depressive-like and exploratory behaviors
induced by lipopolysaccharide. Thus, our results supported previous claims of the usefulness of these
plants in traditional therapies and suggest that these plants may be useful in the treatment of disorders
that induced sickness behavior, such as flu and cold.

© 2010 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

of the respiratory system related to infections, such as bronchi-
tis, flu and cold (Ferreira et al., 2000; Scalon et al., 2008; Cardozo

The Brazilian Cerrado (neotropical savanna) is one of the major
biogeographic regions of the world with more than 7000 native
species of vascular plants (Mendonga et al,, 1998). Many of these
plants are commonly used by people living in the Cerrado area
as natural remedies to treat several illnesses (Blatt et al., 1998;
Mendonca et al., 1998).

Pyrostegia venusta (Ker.) Miers is native to the Brazilian Cer-
rado and popularly known as “cipd-de-sdo-jodo” or flame vine (Dos
Santos and Blatt, 1998; Cardozo et al., 2009). In traditional Brazilian
medicine, the aerial parts of Pyrostegia venusta are mainly used in
an infusion or decoction. They are administered orally as a general
tonic and to treat diarrhea, vitiligo, cough, and common diseases

* Corresponding author. Tel.: +55 35 3259 1303, fax: +55 35 3299 1063.
E-mail address: agiustipaiva@gmail.com (A. Giusti-Paiva).

0378-8741% - see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.jep.2010.07.053

etal,, 2009). The immunological response triggered during bacterial
and viral infection induces macrophage activation and production
of inflammatory mediators such as cytokines (Kelley et al., 2003;
Dantzer, 2009). Exposure to endotoxins or cytokines provokes a
number of neuropsychelogical symptoms collectively referred to
as ‘“flu-like syndrome’ or sickness behavior. Some of these symp-
toms include anhedonia, fatigue, lethargy, depression, sleepiness
and anorexia (Dantzer, 2009).

Based on ethnopharmacological information of the Pyrostegia
venusta, the aim of this work was to evaluate the effects of a
hydroethanolic extract of flowers of Pyrostegia venusta on sickness
behavior induced by lipopolysaccharide in mice. These effects were
measured using the forced swim test and the open field test, which
are well-accepted tests to evaluate depressive-like and exploratory
behaviors (Dunn and Swiergiel, 2005; Frenois et al., 2007; Swiergiel
and Dunn, 2007 ).
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2. Material and method
2.1. Plant material

Pyrostegia venusta (Ker.) Miers (Bignoniaceae) were collected
in Alfenas, Minas Gerais, Brazil. Dr. G. Alves-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.

2.2, Preparation of the plant extracts and reference drugs

The flowers of Pyrostegia venusta were dried in an oven at
40°C and powdered. The Pyrostegia venusta hydroethanolic extract
(PvHE) was obtained by maceration in 50% hydro-alcoholic solu-
tion for 48 h, at room temperature, and this procedure was repeated
twice. The PvHE was concentrated on a rotary evaporator and then
dried with a spray dryer (Blichi Mini Spray Dryer B-290). The yield
of the PvHE was 6.0%. The residues were used for determining
bioactivity.

The PvHE were administered in 30. 100. and 300 mg/ke doses
after being suspended in vehicle (1% sodium carboxymethylcellu-
lose suspension in distilled water). Dexamethasone in vehicle was
used as reference drugs. Test drugs were orally administered in an
equivalent volume of 10 ml/kg body weight of the animal.

2.3. Analysis of PvHE by high performance liguid
chromatography (HPLC)

The high performance liquid chromatography analysis of PvHE
was performed in Shimadzu LC-100 equipment using a C18 col-
umn Shimadzu CLC-0DS (250-4.6 mm) with a 5-jum particle size.
The mobile phases consisted of eluent A (0.5mM/| agueous acetic
acid) and eluent B {methanol/acetic acid 0.1%). The gradient (A:B)
utilized was the following: 0-5min(10:90); 20min(0:100); 30 min
(0:100), with a solvent flow rate of 1.2 ml/min, at 254 nm, and the
injection volume of 20 pl at concentration of 1 mg/ml. LC solution
software was used for data collection.

24. Animals

Adult male Swiss mice (22-28g) were obtained from the
Central Animal Facility of the Federal University of Alfenas and
housed under controlled light (12:12 h light—dark cycle; lights on
at 6:00am) and temperature conditions (23 +1°C) with access to
water and food ad libitum. The animals were allowed to habituate
to the housing facilities for at least 1 week before the experiments
began.

2.5. Experimental procedures

Inthe animal room, each mouse was removed from its cage, gen-
tly weighed, injected intraperitoneally, and returned to its home
cage. Mice were pretreated with PvHE (30, 100 and 300 mg/kg, p.o.),
dexamethasone (1 mg/kg, i.p.) orvehicle 30 min before injections of
lipopolysaccharide (LPS) serotype 026:B6 (100 pg/kg, i.p.) or saline
(0.9% NaCl). The behavioral tests were performed 120min later.
LPS was purchased from Sigma-Aldrich Co. and dissolved in sterile
isotonic saline.

2.5.1. Forced swim test (F5T)

This test was performed according to the method developed by
Porsolt et al. for mice. Mice (n=12 per group) were placed in a
vertical glass cylinder (26 cm high, 12 cm in diameter) filled with
25=Cwater to a depthof 16 cm. The water depth was chosen so that
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Fig. 1. High performance liquid chromatography profiles of Pyrostegio venusta
hydroethanolic extract traced at 254 nm.

animals must swim or float without their hind limbs or tail touching
the bottom. For testing, each mouse was placed in the cylinder for
6 min and the duration of floating (i.e., the time during which mice
made only the smallest movements necessary to keep their heads
above water) was scored. Based on a suggestion by Porsolt et al.
(1997), we only analyzed and presented the data scored during the
last 4 min (Dunn and Swiergiel, 2005).

2.5.2. Open field behavioral test

Locomotor activity was guantified for 5min in an open field,
which was a white Plexiglas box 60cm x 60cm with its floor
divided into 16 squares. Previous studies have indicated that
this period was sufficient to indicate differences between treat-
ment groups. Furthermore, if the test was longer than 5 min, the
mice habituated to the apparatus, thereby decreasing differences
between groups. Four squares were defined as the center, and
the 12 squares along the walls were considered the periphery.

Each mouse (n=10 per group) was gently placed in the exact cen-
ter of the box, and activity was scored as a line crossing when a
mouse removed all four paws from one square and entered another.
Line crossings among the central four squares and the peripheral
12 squares of the open field were counted separately (Dunn and
Swiergiel, 2005).

2.6. Statistical analysis

The data obtained were analyzed using the GraphPad software
program Version 4.0 and expressed as mean+S.EM. Statisti-
cally significant differences among groups were calculated by the
application of an analysis of variance (ANOVA) followed by the
Bonferroni test. p Values less than 0.05 (p<0.05) were considered
significant.

3. Results

3.1. HPLC analysis

InHPLC/DAD analysis, with UV absorbance monitored at 254 nm
and showed a compound as principal constituent at 18.2min
(78.2%, Fig. 1) with UV band at 285 and 332, and was identified
as the flavonoid acacetin-7-0-glycoside (Mabry et al., 1970).



C.C. Veloso et al. / Journal of Ethnopharmacology 132 (2010) 355-358
3.2, Activity in the forced swim test

There was a significant increase in the immobility period
120 min after administration of LPS (F54q=13.21; p<0.0001;
Fig. 2) in mice pretreated with vehicle. Pretreatment with PvHE
(30-300 mg(kg) significantly reversed the LPS-mediated increase
in the immobility period during the FST (p<0.05).

3.3. Locomotor activity in the open field

LPS significantly decreased the number of line crossings in
the center (Fs45=2.861, p=0.026; Fig. 3A) and in the periphery
(F5.45=6.147, p=0.0003; Fig. 3B) as well as the total number of line
crossings (Fs 45=5.414, p=0.0007; Fig. 3C). LPS also decreased the
number of rears (Fr 45=2.98, p=0.0223; Fig. 3D). Post hoc analy-
sis indicated that pretreatment with PvHE (30, 100 and 300 mg/ kg)
significantly reversed LPS-induced decreases in locomotor activity
in the open field (p<0.05).

4. Discussion
Sickness behavior is the expression of a motivational state

triggered by activation of the peripheral innate immune system,
which is characterized by a reduction in locomotor activity and
exploratory behaviors. In the present study, LPS administration
increased the time spent floating in the FST and depressed loco-
motor activity in the open field. These effects are characteristic
of treatments that have been shown to induce depression, and
an accompanying deficit in locomotor activity would likely affect
performance in the FST. The mechanisms underlying sickness
behaviors have not been fully elucidated, but studies have sug-
gested the involvement of cytokines and prostaglandins, which are
secreted in response to infections and endotoxemia (Kelley et al.,
2003; Harden et al., 2008; Dantzer, 2009).
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Fig. 2. Effect of the pretreatment with vehicle, Pyrostegia venusta hydroethanolic
extract (PvHE: 30, 100 and 300 mg/kg, p.o.) or dexamethasone (Dex, 1mg/kg) on
time spent floating in the forced swim test (top, n=10 animals per group), which
were measured 2 h after administration of either lipopolysaccharide (LPS) or saline.
Each column represents the mean with 5.E.M. The symbols denote the significance
levels: #p< 0,05 and ###p < 0.001 when compared with the control groups (vehicle
plus saline); *p<0.05; **p<0.01 and ***p< 0.001 when compared with the vehicle
plus LPS group.

Our study showed that the hydroethanolic extract of flowers
of Pyrostegia venusta attenuated the behavioral changes induced
by LPS in the FST and open field test. These results were analo-
zous to the effects of pretreatment with dexamethasone, a steroidal
drug that inhibits immune and inflammatory responses, includ-
ing cytokine and prostaglandin production (Eddleston et al., 2007;
Wang et al,, 2008; Yang et al., 2009). Indeed. dexamethasone
reversed LPS-induced sickness behavior.

Previous phytochemical investigation of flowers of Pyrostegia
venusta resulted in the isolation of hentriacontane, meso-
inositol, PB-sitosterol and 7-O0-B-D-glucuronopyranosyl-acacetin
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Fig. 3. Effect of the pretreatment with vehicle, Pyrostegia venusta hydroethanolic extract { PwHE: 30, 100 and 300 mg/kg, p.o.) or dexamethasone (Dex, 1 mg/kg) on central (4),
peripheral {B) and total () line crossings, and rearing {2) in the open field test (n=10 per group], which were measured 2 h after administration of either lipopolysaccharide
[LPS) or saline. Each column represents the mean with 5S.EM. The symbols denote the significance levels: # p<0.05 and **p<0.01 when compared with the control groups
(wehicle plus saline); *p<0.05; **p<0.01 and ***p< 0.001 when compared with the vehicle plus LPS group.
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(Dubey and Misra, 1976; Ferreira et al., 2000; Krishna et al.,
2002; Cardozo et al.. 2009). The anti-inflammatory activities of
B-sitosterol, isolated from the Cyperus rotundus, have been shown
in carrageenan-induced edema in rats. B-Sitosterol was found
to possess potent anti-inflammatory activities, similar to that of
hydrocortisone, when administered intraperitoneally (Gupta et
al., 1980). Furthermore, (3-sitosterol has been shown to inhibit
the growth of PC-3 human prostate cancer cells and is effec-
tive in inducing apoptosis. Its mechanism of action may involve
prostaglandin production (Awad et al., 2005). In addition, acacetin
(5,7-dihydroxy-4'-methoxyflavone), a flavonoid compound, has
anti-inflammatory effects (Shen et al., 2010). Pan et al. (2006)
demonstrated that acacetin inhibited the induction of nitric oxide
synthase (NOS) and cyclooxygenase-2 (COX-2) in macrophages
activated with LPS by inhibiting the transcriptional activation.
Sickness behavior is a medical term that refers to prolonged
depressed feelings and behavioral changes brought on by physical
illness, whether temporary illness like the flu or a cold, or some-
thing chronic like heart disease, diabetes or cancer. The rationale
to evaluate LPS-induced depressive-like behaviors(sickness behav-

ior) of the extract was supported by the use of Pyrostegia venusta asa
general tonic as well as a treatment for the general symptoms of flu
and cold. Furthermore, chemical analysis of the extract will be con-
ducted to isolate and characterize the active principles responsible
for the observed effects.
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Abstract

Aim of the study: Pyrostegia venusta (Ker.)) Miers (Bignomiaceae) 1s native to the
Brazilian Cerrado and popularly known as “cipd-de-sdo-jodo.” In Brazihian folk
medicine, the flowers of P. venusta are used as a general tonic and a treatment for
diarthea, vitiligo. cough, and commeon infections and inflammatory diseases of the
respiratory system. such as bronchitis, flu, and cold. Nevertheless, scientific information
regarding Pyrostegia venusta 1s scarce; there are no reports related to its possible anti-

inflammatory and antinociceptive effects.

Materials and methods: The Pyrostegia venusta hydroethanolic extract (PvHE) was
used to evaluate the anti-inflammatory and analgesic effects using carrageenan-induced
paw edema. peritonitis induced by lipopolysaccharide. acetic acid-induced writhing, and

formalin-induced paw-licking tests in Swiss male mice.

Results: The PvHE at test doses of 30-300 mgkg p.o. demonstrated that the anti-
inflammatory effects by the reduced paw edema was induced by carrageenan and
inhibited the leukocyte recruitment into the peritoneal cavity. The extracts were tested
in doses of 30-300 mg/kg p.o. and demonstrated antinociceptive activity in acetic acid-

induced writhing and formalin tests.

Conclusion: Our results demonstrate that the hydroethanolic extract of the flowers of
Pyrostegia venusfa markedly demonstrated anti-inflammatory and antinociceptive
action i mice and the oral admimsiration of these extracts showed no apparent acute

toxicity.
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Abstract

Aim of the study: Pyrostegia venusta (Ker.) Miers (Bignomaceae) 1s native to the
Brazilian Cerrado and popularly known as “cipo-de-sdo-jofo.” In Brazilian folk
medicine, the flowers of P. venusra are used as a general tonic and a treatment for
diarthea, vitiligo. cough. and common infections and inflammatory diseases of the
respiratory system, such as bronchitis, flu, and cold. Nevertheless, scientific information
regarding Pyrostegia venusta is scarce; there are no reports related to 1ts possible

anti-inflammatory and antinociceptive effects.

Materials and methads: The Pyrostegia venusta hydroethanolic extract (PvHE) was
used to evaluate the anti-intlammatory and analgesic etfects using carrageenan-induced
paw edema. peritonitis induced by lipopolysaccharide, acetic acid-induced writhing, and

formalin-induced paw-licking tests in Swiss male mice.

Results: The PvHE at test doses of 30-300 mgkg p.o. demonstrated that the
anti-inflammatory effects by the reduced paw edema was induced by carrageenan and
inhibited the leukocyte recruitment into the penitoneal cavity. The extracts were tested
in doses of 30-300 mgkg p.o. and demonstrated anfinociceptive activity in acetic

acid-induced writhing and formalin tests.

Conelusion: Our results demonstrate that the hydroethanolic extract of the flowers of
Pyrostregia venusta markedly demonstrated anti-mflammatory and antinociceptive
action 1n mice and the oral administration of these extracts showed no apparent acute

toxicity.

Kevwords: Bignoniaceae, antinociceptive activity, anti-inflammatory activity.
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1. Introduction

Many species belonging to the Bignomaceae famuly. such as Pyrosfegia venusta,
are known to be of medicinal value (Emmanuel et al., 2010). Pyrostegia venusia 1s
popularly known m Brazil as “cipo-de-sdo-jodo”, “cipo catitu”, “cipo tinga” and “dedo
de moga” (Pool, 2008) and is widely distributed in the cerrado, which 1s has been noted
as bemng a typical ecosystem of central and southeastern Brazil (Blatt et al.. 1998). In
folk medicine, the aenal parts of Pyrostegia venusia are mainly used as an mfusion or
decoction. They are administered orally as a general tonic for the treatment of diarthea,
vitiligo, cough and common infections and inflammatory diseases of the respiratory

system. such as bronchitis, flu and the common cold (Cardozo et al.. 2009; Ferreira et

al., 2000: Scalon et al.. 2008).

The literature records the phytochemucal study of the flowers of Pyrosregia
venista, from  which the compounds  [-sitosterol.  n-hentriacontane.
acacetin-7-O-p-glucopyranoside and meso-inositol have been isolated (Dubey and
Misra. 1976; Veloso et al.. 2010). Other studies have indicated the presence of

carotenoids in the flowers (Harborne, 1967) and mutin in the leaves (Blatt et al., 1998).

Due to the large vaniety of compounds found 1n the flowers of this species and a
need to effectively identify new anti-inflammatory and analgesic therapies. the objective
of this study was to evaluate the anti-inflammatory and analgesic effects of the

hydroethancolic extract of Pyrostegia venusta flowers m animal models.
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2. Material and methods

2_1. Plant material

Pyrostegia venusta (Ker.) Miers (Bignomaceae) were collected in Alfenas.
Minas Gerais, Brazil. The plant was identified by Dr. G. Alves-da-Silva from the
Department of Pharmacy at the Federal University of Alfenas. and the wvoucher
specimen (699) has been deposited at the Herbarmum of the Federal University of

Alfenas—MG.

2.2, Preparation of the plant extracts and reference drugs

The flowers of Pyrostegia venusta were dried in an oven at 40 °C and powdered.
The Pyrostegia venusta hydroethanolic extract (PvHE) was obtamed by maceration in a
50% hydro-alcoholic solution for 48 h at room temperature, and this procedure was
repeated twice. The PvHE was concentrated on a rotary evaporator and then dried with
a spray dryer (Bachi Mini Spray Dryer B-290). The yield of the PvHE was 6.0%. The

residues were used for determining bioactivity.

The PvHE were administered in 30, 100, and 300 mg'kg doses after being
suspended m a vehicle (1% sodium carboxymethylcellulose suspension in distilled
water). The amimals in the control group received the same expenimental handling as
those in the test groups. with the exception that the drug treatment was replaced with
appropriate volumes of the dosing vehicle. Dexamethasone (1 mg/'Kg), indomethacin

(10 mg'kg) and morphine sulphate (10 mg'kg) were used as reference dmugs in the
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vehicle. All test drugs were intrapenitoneally administered., except for indomethacin,

which was orally administered.

2.3. Determunation of the total phenolics and flavonoids 1 the PvHE

The total phenolic content in the PvHE was determined using the

Folin-Ciocalten technique, and the total flavonoid content was determined according to

the methods of Singleton et al . 1999,

2 4. Pharmacological procedures

2.4.1. Ammals

Adult male Swiss mice (22-28 g) were obtained from the Central Animal
Facility of the Federal University of Alfenas and housed under controlled light (12:12 h
light:dark cycle: lights on at 6:00 am) and temperature conditions (23 £ 1°C) with
access to water and food ad libifum. The amimals were allowed to habituate to the

housing facilities for at least one week before the experiments were started.

2.4 2 Evaluation of anti-inflammatory activity in mice

242 1. Carrageenan-induced mice paw edema.

Pedal mflammation m mice was produced as described previously by Vinegar
and collaborators (1969). following an overmight fast with free access to water. Paw

edema was measured with a plethysmometer (Model 7140, Ugo Basile, Italy). The basal
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volume of the night hind paw was determined before the administration of any drug.
After determination of the basal volume, the animals (n = & per group) were divaded
into the experumental groups in such a way that the mean volumes of the different
groups were simular. The vehicle, PvHE or mdomethacn was orally admunistered 1 h
before the 1pl injection of carrageenan (1.000 pg/paw, 20 pl). The paw volume was
measured at 1, 2. 3 and 4 h after mjection of the mflammatory sttmulus. The results are

presented as the paw volume (ml) variation in relation to the basal values.

2.4.2.2 Peritonitis induced by lipopolysacchanide

To assess the possible effect of the PvHE on leukocyte recrustment into the
peritoneal cavity, the animals (n = 8 per group) were orally pre-treated with the vehicle
and PvHE and mntraperitoneally administered with dexamethasone. Thirty minutes later,
lipopolysacchanide (LPS) from Escherichia coli serotipo 026:B6 (100 pgkg 1p.)
dissolved in pyrogen-free sterile saline was administrated. Four hours after the injection
of LPS, the mice were killed by an inhalatory overdose of halothane. and the cells from
the pentoneal cavities were harvested by injecting 5.0 ml of PBS containing 0.5% of
sodium citrate. The abdomens were gently massaged and the blood-free cell suspension
was carefully aspirated with a syrnge. Abdominal washings were placed into plastic
tubes, and total cell counts were performed immediately in a Neubauer chamber (Cunha

etal.. 1989: Vilela et al.. 2010).

2.4.3. Evaluation of antinociceptive activity in mice

2431 Acetic acid-induced writhing in mice
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Acetic acid (0.6% v, 10 ml/kg) was injected into the peritoneal cavities of
mice, which were placed in a large glass cylinder. and the intensity of the nociceptive
behavior was quantified by counting the total number of writhes occurring between 0
and 20 mun after the stimulus injection. as described earlier by Koster et al., (1939).
Oral treatments with the vehicle, mdomethacin or the PvHE. were given 1 h prior to the
acetic acid injection (n = 6 per group). Morphine was mtraperitoneally administered
(1.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 nun.

2.4.3.2. Formalm-induced nociception

A formalin solution (5% in 0.9% saline; 20 pl/paw) was injected into the hind
paw plantar surface (1. pl). and the ammals were individually placed in transparent
observation chambers, as previously described (Santos and Calixto, 1997). Oral
treatments (p.o.) with the vehicle, indomethacin or the PvHE were given 1 h prior to
formalin injection (n = 8 per group). Morphine was administrated (1.p.) 30 nun before
the test. The tume spent mn licking the injected paw was recorded and expressed as the
total licking time in the early phase (0—3 min) and late phase (2030 min) after formalin

injection.

244 Open-field test

To discard the possible nonspecific muscle relaxants or the sedative effects of

the extract. the motor performance of the mice was evaluated on the open-field
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apparatus (Archer. 1973). Groups of muce (n = 10) were treated with the vehicle or
PvHE 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 mun for the

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

all 1ts limbs).

2.4.5. Evaluation of acute toxicity of the Pyrostegia venusta exiract

The PvHE (0.53-5 g'Kg) was orally administered to a group of mice, both male
and female. The behavior parameters observed after admumstration were convulsion,
hyperactivity, sedation, grooming and increased or decreased respiration durning a

period of seven days.

2.5. Statistical analysis

The data obtained were analyzed usmng the GraphPad software program v.4.0
and expressed as mean £ S E M. Statistically significant differences between the groups
were calculated by the application of an analysis of vanance (ANOVA), followed by

the Newman-Keuls test (p < 0.05 were considered significant).
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3. Results

3.1. Total phenols and flavonoids contents

The analysis showed that the level of polyphenolics in the PvHE was 998 mg/g
extract. The content of total flavonoids was 543 mg quercetin equivalent/g extract. Our
previous reporis showed that a principal constituent was identified as the flavonoid

acacetin-7-O-glycopyranoside by HPLC/DAD analysis (Veloso et al., 2010).

3.2. Carrageenan-induced mice paw edema

Figure 1 shows that the PvHE significantly inhibited (F435 = 6.12; P = 0.0009)
the carrageenan-induced mice paw edema at doses of 30-300 mgkg at 3 h post
carrageenan, for which the inhibitory values of edema were 56.5%. 74.78% and
89.13%, for 30, 100 and 300 mgkg of the PvHE. respectively. Indomethacn (10

mg'kg) gave a percentage imnhibition of 73 48%.

3.2 Peritonitis induced by lipopolysaccharide

In agreement with previous studies, LPS-induced pentonmitis was followed by a
significant mcrease in the number of leukocytes in the peritoneal cavity of mice when
compared to the control group treated only with the vehicle (Vilela et al., 2010). The
PvHE significantly inhibited (Fs35 = 8.29: p=0.001) leukocyte recruitment induced by

LPS (100 pg/kg) into the peritoneal cavity in mice at doses of 30-300 mgkg. The
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percentage inhibition of leukocyte recruitment at 4 h post-LPS were 31.7%, 87.3% and
95.2% for 30, 100 and 300 mgkg of the extract, respectively. Dexamethasone (1

mg/Kg) gave a significant percentage inhibition (p=0.001) of 98 9%.

3.4, Acetic acid-induced writhing in mice

Fig 3 shows the resulis of the acetic acid wnithung test. The PvHE at doses of 100
and 300 mg/kg significantly reduced (Fy4 = 7.67; p<0.001) the number of wnithes by
43 .20% and 69.10%, respectively. Indomethacin at a dose of 10 mgkg exhibited a

significant percentage reduction (p<0.001) 1n acetic acid-induced writhing of 63.32%.

3.5. Formalin test in mice

The PvHE at doses of 30-300 mg'kg p.o. mnduced a significant antinociceptive
activity compared to the control, reducmg formalin-induced nociceptive responses
during the first (Fs57 = 6.14: p=0.001: Fig. 4A) and second (F5 57 = 7.90; p=0.001; Fig.
4B) phases. The reference drug indomethacin suppressed only the second phase of the

formalin test, whereas morphine inhibited both phases of the pain stimulus.

3.6. Open-field test

Mice treated with the PvHE at 30300 mg/kg did not display a reduction in the
numbers of crossings and reanings when compared to the control group in the open-field

test (data not shown).
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3.7. Acute toxicity

The PvHE given to mice at a dose of 0.5-3 g/kg p.o. had no affect on their
behavioral responses during the observation period of seven days after administration.
No mortality was observed up to seven davs of monitoring. The LDsp value of these
extracts in mice was, therefore, estimated to more than 5 g/'kg p.o. Because the effective
dose used 1n the present study (100 mg/kg p.o.) was 5-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.

4. Discussion

The flowers of Pyrostegia venusta are commonly used in traditional Brazilian
medicine for the treatment of various inflammatory diseases. However, its
pharmacological actions have not been thoroughly investigated to date. The present
study demonstrated that the hydroethanolic extract of the flowers of Pyrostegia venusta
display anfinociceptive and anti-inflammatory properties. Because the extract did not
produce any mortality i mice even m a dose of 5 g/kg, 1t may be considered relatively

safe.

In this study. the anti-inflammatory activity of the hvdroethanolic extract from
the flowers of Pyrostegia venusta were evaluated using the carrageenan-induced mice

paw edema and peritomitis induced by lipopolysaccharide model. In muce. the
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inflammatory response induced by carrageenan 1s characterized by a biphasic response.
Marked edema formation resulting from the rapid production of several inflammatory
mediators, such as histamine, serotonin and bradykinin, is observed m the first-phase.
The second-phase is characterized by the release of prostaglandins and nitric oxide with
a peak at 3 h, produced by mducible 1soforms of COX (COX-2) and mitric oxide
synthase (iINOS), respectively (Seibert et al.. 1994) Oral administration of the PvHE
suppressed the edematous response in a dose-dependent manner 3 h after the
carrageenan injection. The inhibitory effect of the PvHE on the carrageenan-induced
inflammation in mice may be due to the inlibition of cyclooxygenase (Moms, 2003)
because 1ts effect can be compared to that caused by indomethacin. In another model of
acute inflammation (perttonitis induced by lipopolysaccharide), the PvHE significantly
reduced the leukocyte nugration to the pentoneal cavity induced by

li_po_polysacchand.es_

This work shows that the PvHE p.o. produces significant antinociception
according to the assessment of the abdominal writhes elicited by acetic acid and the
formalm test m mice. The PvHE was shown to possess anti-nocicepiive activity to the
abdominal writhes elicited by acetic acid. Pretreatment with the PvHE in doses of 100
and 300 mg/kg reduced the number of acetic acid-induced wnthes 1n mice sigmificantly.
This model. which 1s a wvisceral pain model, releases arachidonic acid wia
cyclo-oxygenase (COX); prostaglandins biosynthesis plays a notably important role in
the nociceptive mechanism (Duarte et al., 1988) The results of the present study
indicate that the analgesic effect of the PvHE may possibly be tnggered by the
mnhibition of the synthesis or action of prostaglandin. The PvHE was found to be
effective in both phases of formalin response, acute and delayed. The early phase,

named the non-inflammatory pamn. is a result of the direct stimulation of nociceptors
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and reflects centrally-mediated pain: the late phase. named the inflammatory pain. 1s
caused by local inflammation with a release of inflammatory and hyperalgesic
mediators (Hunskaar and Hole, 1987). In this study, admimstration of the PvHE induced
antinociceptive activities in both the early and late phases of the formalin test.
Considering the inhibitory property of the PvHE on the first phase of formalin, it 1s
presumed that 1ts possible antinociceptive activity 1s due, at least in part. to a decrease mn
the depolarization of the sodium channels present in the cell membrane of the peripheral
nociceptors. Moreover, the antinociceptive effect of the PvHE in the second phase 1s
due to its possible anti-inflammatory action. inhibiting the release of the mflammatory
mediators. The possible nonspecific action of the muscle relaxants or the sedative
effects was discarded. as tested on the open-field apparatus. This result corroborates the
anti-inflammatory and antinociceptive effect of the PvHE suggested by the nociceptive

tests.

In Previous studies, p-sitosterol. n-hentriacontane,
acacetin-7-O-P-glucopyranoside and meso-mositol were 1dentified (Dubey and Misra,
1976). The anti-mflammatory activities of P-sitosterol isolated from the Cyperus
rotundus, have shown carrageenan-induced edema in rats. P-sitosterol is found to
possess potent anti-inflammatory activities, similar to that of hydrocortisone, when
administered intraperitoneally (Gupta et al.. 1980). Others studies have demonstrated
that acacetin inhibits the induction of nitric oxide synthase (NOS) and
cyclooxygenase-2 (COX-2) in macrophages that are activated with LPS by inhibiting
the transcriptional activation (Shen et al., 2010; Pan et al.. 2006). In addition. Veloso et
al. (2010) observed that the hydroethanolic extract from flowers of Pyrostegia venusta
attenuated the depressive-like and exploratory behaviors induced by lipopolysaccharide.

This substance produces pro-inflammatory cytokines which provokes a number of
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neuropsychological symptoms collectively referred to sickness behavior (Dantzer, 2009:

de Paiva et al._ 2010).

The precise mechanisms that are involved in the production of the
anti-nociceptive and anti-inflammatory responses of the Pyrostegia venusta extract are
not completely understood, but they may be caused by the presence of flavonoids
identified by Veloso and collaborators (2010). Thus, this extract may be useful m the
treatment of inflammatory and pam disorders. which supporis previous claims of its

traditional use.

In conclusion, the present study supperted the use of the flowers of Pyrosregia

venusta in traditional medicine for the treatment of vanous inflammatory diseases. It 1s
concluded that the hydroethanolic extract of the flowers of Fyrostegia venusta has

anti-inflammatory and anti-nociceptive activities.
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Figure 1. Effects of the administration of the hydroethanolic extract of Pyrostegia
venusta flowers (PvHE; 30, 100 and 300 mg/kg. p.o.) or indomethacn (10 mgkg, p.o.)
on mice paw edema induced by intraplantar carrageenan mnjection (1 mg/paw). Each
point represents the mean = SEM. of eight ammals. The asterisks denote the
significance levels when compared with the control group: * P <0.05, ** P<0.01.

Figure 2. Effects of the admimsiration of the hydroethanolic extract of Pyrosregia
venusta flowers (PvHE; 30, 100 and 300 mg/kg. p.o.) or dexamethasone (1 mg'kg 1p.)
on the hipopolysacchande-induced recrmtment of leukocytes to the peritoneal cavity of
mice. Each column represents the mean + S E M. of six anumals per group. ¥**p=0.001
compared with the saline + vehicle group. # p= 0.05; ## p=0.01 compared with LPS +
wvehicle group.

Figure 3. Effects of the hydroethanolic extract from Pyrestegia venusta flowers (PvHE)
administered orally against acetic acid-induced writhing movements in muce. Animals
were pretreated orally with the vehicle, PvHE (doses 30, 100, and 300 mg'kg). and
mndomethacin (10 mg/kg) prior to the acetic acid (0.6%. 1.p.). Each column represents
the mean with SEM. for eight mice in each group. The asterisks denote the
significance levels when compared with the control group: *p=<0.05; *** p=0.001.

Figure 4. Effects of the hydroethanolic extract from Pyrestegia venusta flowers (PvHE)
given by the oral route on the licking induced by formalin i mice. Animals were
pretreated orally with the vehicle, PvHE (doses 30, 100, and 300 mg'kg). indomethacin
(INDO; 10 mg'kg) or morphine (MORP: 1 mg/kg) prior to formalin. The total time
spent licking the hindpaw was measured in the first and second phases after intraplantar
mjection of formalm. Each column represents the mean with S EM. for eight mice mn
each group. The asterisks denote the sigmificance levels when compared with the control
group: *p=0.05; ** p=0.01; ***p=0.001.
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CONCLUSOES

EHPv atenuou o comportamento doentio em camundongos, sustentando o
uso popular das flores de Pyrostegia venusta na medicina tradicional para o
tratamento dos sintomas decorrentes de um processo infeccioso, tais como:

gripe, resfriado, bronquite, etc.

A partir dos estudos realizados, pode-se concluir que o extrato hidroetandlico
das flores de Pyrostegia venusta possui efeito anti-inflamatoério e
antinociceptivo, através dos testes de peritonite e edema de pata induzido por
carragenina; contorcfes abdominais induzidas por acido acético e formalina,

respectivamente.

A andlise do cromatograma obtido para EHPv permitiu a caracterizacdo do
constituinte majoritario como sendo acacetina-7-O-3-D-glicosideo, que possuli

atividade anti-inflamatoria.

O perfil cromatografico e a determinacdo do conteddo total de substancias
fendlicas e de flavondides de um extrato pode ser aplicada no controle de

qualidade de possiveis fitoterapicos.
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